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JOHN  SWAMMERDAM. 


JAMES  Theodorus  was  born  in  Swammerdamme,  a  village  of  Holland 
fituated  upon  the  Rhine,  between  Leyden  and  Woerden ;  and  removing 
afterwards  to  Amfterdam,  where  he  carried  on  the  timber  trade,  obtained 
the  furname  of  Swammerdam  from  the  place  of  his  nativity.  In  this  laft 
place  heaven  bleffed  him  on  the  laft  day  of  January  in  the  year  mdcvi,  with 
a  fon,  who  was  called  John  James  Swammerdam,  who  followed  in  that 
famous  city  the  bufmefs  of  an  apothecary.  As  this  John  was  very  ftudious 
of  natural  hiftory,  and  very  well  {killed  in  feveral  branches  of  it,  fo  he 
diligently  improved  every  opportunity  of  cultivating  it,  which  his  reftdence 
and  way  of  life  afforded  ;  and  for  fifty  years  together  fpared  neither  pains 
or  expence  in  procuring  proper  materials  for  that  purpofe.  And  indeed  his 
collection  was  very  magnificent,  his  houfe  being  full  of  animals,  infeCts 
efpecially,  vegetables,  and  foftils,  though  without  the  leaft  confufion,  every¬ 
thing  being  difpofed  in  its  proper  place  and  order.  But  the  chief  ornaments 
of  his  mufeum  were  curiofities  from  both  the  Indies,  and  particularly  the 
porcelain  of  China  and  Japan.  Both  citizens  and  ftrangers  viewed  this 
collection  with  admiration;  and  the  greateft  princes,  that  paffed  through 
Amfterdam,  vifited  it,  as  one  of  the  things  beft  worth  their  attention  in 
that  famous  city.  Many  of  thefe,  delighted  with  the  fight  of  fo  beautiful  a 
fpeCtacle,  offered  to  purchafe  it,  but  were  furprifed  at  the  price,  the  poffeflor 
valuing  it  at  fixty  thoufand  Dutch  florins ;  though  after  his  death,  when  his 
curiofities  were  fold  publickly  in  fingle  lots,  they  fcarce  fetched  one  fixth  of 
that  price. 

This  great  naturalift,  and  Barentje  Corvcr,  daughter  of  John  Janfz  Corver, 
were  the  parents  of  John  Swammerdam,  who  was  born  at  Amfterdam  the 
twelfth  of  February  mdcxxxvii,  and  lived  to  be  the  celebrated  author  of 
this  valuable  work. 

His  father  intended  him  for  the  church,  and  with  this  view  took  care  to 
procure  him  early  inftruCtions  in  Latin  and  Greek ;  but  our  author,  after  a 
ferious  examination  of  his  own  difpofition  and  talents,  thought  himfelf  une¬ 
qual  to  fo  important  a  talk,  and  brought  his  father  to  change  his  former 
intention,  who  thereupon  confented  to  his  foil’s  applying  himfelf  to  phyfic  ; 
but  as  he  kept  him  at  home  till  he  fhould  be  properly  qualified  to  engage  in 
that  ftudy,  he  frequently  employed  him  in  cleaning  his  curiofities,  and  put¬ 
ting  every  thing  in  its  proper  place.  This  occupation  inloired  our  author  in 

a 


a  manner 


ii  The  LIFE  of  JOHN  SWAMMERDAM. 

a  manner  from  his  childhood,  with  a  tafte  for  natural  hiftory,  fo  that  not 
content  with  the  furvey  of  thofe  curioftties  that  his  lather  had  purchaled,  he 
foon  began  to  make  a  collection  of  his  own  by  catching  lome,  and  buying  or 
bartering  for  others,  all  which  he  difpofed.  in  certain  claffes ;  and  compared 
with  the  accounts  given  of  them  by  the  beft  writers.  However,  when  grown 
up,  he  very  ferioufty  attended  to  his  anatomical  and  medical  ftudies,  but  all 
the  while  with  a  mind  bent  on  attempts  of  the  greateft  importance.  Ac¬ 
cordingly  he  fpent  both  day  and  night  in  difeovering,  catching,  and  examin¬ 
ing,  the  flying  infedts  proper  to  thofe  two  different  times,  not  only  in  the 
province  of  Holland,  but  in  that  of  Gueldres,  and  in  the  the  province  of 
Utrecht.  He  ranfacked  with  this  view  the  air,  the  land,  and  the  water ; 
fields,  meadows,  paftures,  corn  grounds,  downs,  waftes,  fand  hills ;  rivers, 
ponds,  wells,  lakes,  feas,  and  their  fliores  and  banks;  trees,  plants,  ruins, 
caves,  uninhabited  places,  and  even  bog-houfes,  in  fearch  of  Eggs,  Worms, 
Nymphs,  and  Butterflies ;  in  order  to  make  himfelf  acquainted  with  the  nefts 
of  infedts,  their  food,  manner  of  living,  diforders,  changes  or  mutations, 
and  their  feveral  ways  or  methods  of  propagation  ;  and,  indeed,  while  yet 
a  very  young  man,  he  had  made  more  difeoveries  in  regard  to  all  thefe  par¬ 
ticulars,  and  obtained  more  certainty,  than  the  known  authors  of  all  the 
preceding  ages  put  together.  This,  however  incredible  it  may  appear  to 
fome,  is  notwithftanding  matter  of  fact.  Perfons  properly  qualified  to  judge 
of  his  fuccefs,  have  honoured  it  with  the  fame  teftimony. 

Our  author,  thus  initiated  in  natural  hiftory,  came  to  Leyden  in  the  year 
M  Dc  Li,  to  purftie  his  ftudies  in  the  Dutch  univerfity,  of  which  he  was 
admitted  a  member  the  eleventh  of  Odtober,  and  attended  afliduoufly  for  two 
years  together  the  lectures  in  furgery  of  the  celebrated  John  Van  Horne,  and 
thofe  in  phyfic  of  Francis  Sylvius  de  la  Boe ;  and  his  progrefs  in  thofe 
noble  ftudies  was  fo  anfwerable  to  his  diligence,  that  on  the  eleventh  of 
Odtober  mdclxiii,  he  was  admitted  a  candidate  of  phyfic  in  that  famous  uni- 
verfity,  after  undergoing  the  examinations  preferibed  on  that  occafion.  Our 
author,  on  his  arrival  at  Leyden,  contracted  a  friendfhip  with  that  great 
anatomift  Nicholas  Steno,  and  ever  after  lived  with  him  in  the  greateft 
intimacy.  Lie  likewife  commenced  a  friendfhip  with  Rynier  de  Graaf, 
another  eminent  anatomift  ;  but  emulation,  or  rather  envy,  afterwards 
changed  it  to  an  inveterate  hatred.  The  curiofities  of  anatomy  now  began  to 
make  a  conflderable  impreflion  on  our  author,  formed  it  feems  by  nature 
herfelf  for  the  cultivation  and  improvement  of  that  noble  fcience  ;  fo  that 
having  gone  through  his  courfes  with  the  moft  hidden  and  unexpected  fuccefs, 
he  immediately  began  to  confider  how  the  parts  of  the  body  prepared  by 
diheddon,  could  be  preferved  and  kept  in  conftant  order  and  readinefs  for 
anatomical  demonftrations ;  as  fuch  a  difeovery  would  free  him  not  only 
horn  the  trouble  of  repeated  diftedtions,  but  likewife  from  the  difficulty  of 
obtaining  frefh  fubjedts,  and  the  difagreeable  neceflity  of  infpedting  fuch  as 
vvere  already  putrefied.  And  herein  he  fucceeded,  as  he  had  done  before,  in 
1S  P*ce  contrivances  to  difiedt  and  otherwife  manage  the  minuteft  infedts. 
}iVius,  the  moft  diligent  anatomift  of  his  time,  made  good  ufe  of  this  our 
ciut  01  s  great  art  and  indefatigable  induftry ;  but  was  chiefly  delighted  at  his 
extraor  inary  fkill  in  difledting  Frogs;  for  Swammerdam  had  demonftrated  to 
im  }  adlua  experiment,  fo  early  as  the  fifteenth  of  January  of  this  year, 
m  tjfls  aahmal  the  air  at  the  time  of  infpiration  could  be  derived  to  the 
artery  an  pu  mo  nary  vein,  and  thence  to  both  regions  of  the  heart.  See 
Sylv.  Difp.  Med.  VII.  §.  lxxix.  —  lxxxvih. 
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After  this  our  author  made  a  journey  into  France,  where  he  fpent  fome 
time  at  Saumur,  in  the  houfe  of  Tanaquil  Faber,  and  made  a  variety  of  obfer- 
vations  upon  infedts.  It  was  there,  that  on  the  nineteenth  of  June  mdc  lxiv,  he 
difcovered,  by  means  of  very  ilender  tubes,  the  valves  of  the  lymphatic  veffels, 
which  he  immediately  fent,  on  the  twenty-eighth,  delineated  with  his  own  hand, 
to  his  friend  Steno,  who  he  then  thought  relided  at  Copenhagen.  See  his 
treatife  on  Refpiration,  page  go,  gi.  He  afterwards  wrote  to  Thevenot  on 
the  twenty-fourth  of  September  in  the  year  following,  that  perhaps  the 
famous  Frederick  Ruyfh  might  have  feen  thofe  paintings  before  he  publifhed 
his  own  on  the  fame  fubjedt :  this  he  mentioned  to  Thevenot,  on  occafion  of 
his  fending  him  from  Paris  to  Amfterdam,  the  little  treatife  on  thofe  valves 
which  Ruyfh  publifhed  the  fame  year  at  the  Hague.  But  Swammerdam 
barely  hinted  this,  without  diredly  charging  Ruyfh  with  plagiarifm,  which 
he  owns  it  is  impofiible  for  him  to  prove  ;  on  the  contrary,  he  exprefles  a 
great  deal  of  affedlion  for  his  rival  in  this  difcovery,  and  fays,  he  is  fmcerely 
rejoiced  at  his  having  the  honour  of  it.  And  no  doubt  Swammerdam  did 
no  more  than  juftice  to  Ruyfh’s  merit  on  this  occafion,  as  this  laft,  long 
before  the  edition  of  his  book,  had  fhewed  thefe  valves  to  others,  and  even 
to  Bils.  But  the  letters  diredfed  to  Steno  at  Copenhagen,  could  not  reach 
his  hands  in  Holland,  where  he  then  refided,  but  very  late ;  and  if  Ruyfh  had 
feen  them,  how  could  he  have  had  the  afturance  to  publifh  the  drawings  taken 
notice  of,  without  mentioning  Swammerdam,  who  was  then  living,  and  even 
on  the  fpot.  Among  other  things,  our  author,  during  his  flay  in  the  neigh¬ 
bourhood  of  the  Loire,  obferved  and  defcribed  the  flying  infedf  called  Libella 
or  Dragon  Fly,  and  likewife  fome  Hemerobia  or  Day  Flies.  From  Saumur 
he  went  to  Paris,  where  he  lived  in  the  fame  houfe,  and  in  the  greateft 
friendfhip  with  Steno.  He  likewife  contradfed  an  intimacy  with  Melchifedec 
Thevenot,  a  very  worthy  gentleman,  and  formerly  the  French  king’s  minifter 
at  Genoa,  who  moll  hofpitably  received  and  entertained  him  and  Steno  at 
his  pleafant  country  feat  of  Yfti,  at  a  few  miles  difiance  from  Paris,  and 
thereby  afforded  our  author  an  opportunity  of  making  further  obfervations 
upon  the  infedf  creation.  Not  fatisfied  with  this  piece  of  politenefs,  he  in 
confederation  of  Swammerdam’s  lingular  abilities,  and  the  great  pains  he 
had  taken  to  cultivate  them,  made  him  a  moft  liberal  offer  of  every  thing 
he  thought  requifite  to  promote  his  ftudies.  Our  author  ever  retained  a 
grateful  memory  of  thofe  favours,  and  others  which  he  afterwards  from  time 
to  time  conftantly  received  from  this  great  refpedfer  of  merit ;  and  a  little 
before  his  death  owns  in  one  of  his  letters,  that  he  had  never  found  in  any 
other  perfon,  fo  true,  faithful,  and  fure  a  friend.  Thevenot  introduced  his 
gueft  to  a  great  many  other  gentlemen,  who  met  frequently  at  his  houfe  with 
a  view  of  cultivating  the  arts  and  fciences  ;  but  in  all  their  affemblies  our 
author  continued  for  a  long  time,  notwithftanding  all  the  company’s  entreaties, 
a  filent  auditor  only,  till  his  modefty  being  at  laft  overcome  by  repeated 
importunities,  he  found  himfelf  obliged  to  give  one  and  then  another 
fpecimen  of  his  manner  of  diffedting  infedls,  and  of  fhewing  their  inward 
parts ;  by  which  he  gained  great  applaufe,  as  by  his  tacit  fkill  he  effectually 
lilenced  the  talkative  ignorance  of  others.  Thevenot,  moreover,  ftrenuoufty 
recommended  our  author’s  fkill  to  that  great  man  Conrad  Van  Beuningen, 
a  fenator  and  burgomafter  of  Amfterdam,  and  at  that  time  that  republick’s  , 
minifter  at  the  court  of  France ;  who  obtained  leave  for  Swammerdam 
at  his  return  home,  to  diffedt  the  bodies  of  fuch  patients  as  fhould 
happen  to  die  in  the  hofpital  of  that  city  :  and  our  author  improved 
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himfelf  greatly  in  anatomy,  by  making  the  proper  ufe  of  fo  favourable  an 

°PBuTthisywas  not  the  only  opportunity  which  providence  threw  in  our 
author’s  way  at  this  time,  as  the  principal  phyiicians  of  Amfterdam  had 
formed  a  college,  and  had  agreed  to  meet  together  every  other  week  in 
order  to  confer  on  medical,  but  chiefly  anatomical  Jfubjects,  and  to  make 
experiments  relative  thereto.  The  obfervations  of  this  fociety  of  learned 
men  were  afterwards  publifhed  by  Cafper  Commelin,  in  the  year  mdclxvi  and 
lxviIj  before  Swammerdam  had  been  created  do&or  of  phyfic  ;  notwith- 
flanding  which,  he  was  the  firfl  to  furnifh  materials  for  it.  It  was  he,  and 
he  alone,  that  made  in  the  faid  college,  with  his  own  hand,  a  drawing  of 
the  fpinal  marrow,  publifhed  by  Blafius  at  the  fame  place ;  and  on  this 
occafion  he  wrote  to  Thevenot  the  following  particulars.  I.  That  the 
fpinal  marrow  confiils  entirely  of  fibres.  II.  That  thofe  diflind  fibres  meet 
and  terminate  in  fome  part  of  the  brain.  III.  That  there  iffue  fibrous  nerves 
from  the  libres  of  the  fpinal  marrow.  IV.  That  the  pia  mater  is  altogether 
extended  into  hollow  fheaths.  V.  That  all  thefe  things  may  be  eafily  feen, 
by  fuddenly  placing  the  yet  warm  fpinal  marrow  along  with  the  vertebrae 
containing  it,  in  cold  water,  and  breaking  the  vertebrae  with  great  caution 
from  the  marrowr,  after  having  fuffered  both  to  remain  in  that  fituation  during 
the  fpace  of  a  day  and  a  night.  This  letter  was  written  the  firfl  of  April 
M  ne  lx vi ;  our  author  at  the  fame  time  tried  many  experiments  by  injedling  the 
vefiels  of  living  animals  with  various  liquids.  See  de  Refp.  page  103  and  107. 
He  even  made  fome  chemical  experiments  on  the  cold  fermentation  produced 
by  mixing  together  the  fait  of  urine,  and  the  fpirit  of  glauber  falts,  ibid,  p.  1 1 1. 
He  then  too  compofed  that  laborious  efiay  on  refpiration,  which  he  was  to 
maintain  on  his  declaiming  for  his  degrees  in  phyfic.  We  may  be  convinced  by 
reading  this  performance,  that  he  only  purfued  fuch  things  as  he  thought  of 
in  his  own  way,  and  of  whofe  truth  he  had  fatisfied  himfelf,  and  could  con¬ 
vince  others  by  experiments,  without  borrowing  any  affiftance  from  other 
writers.  Having  finifhed  this  differtation,  he  came  back  to  Leyden  to  take 
out  his  degrees ;  and  took  occafion  of  his  flay  there  to  cultivate  a  mofl 
intimate  friendfhip  with  the  famous  Van  Horne,  who  had  been  formerly  his 
preceptor  in  the  fludy  of  anatomy.  With  this  gentleman  he  then  pradlifed 
this  ufeful  art,  and  prepared  a  great  many  things  in  many  various  ways, 
while  both  publickly  owned  a  community  of  fentiments  and  difcoveries. 
The  profeffor  mofl  liberally  fupplied  all  kinds  of  materials,  the  other  diredled 
the  work,  and  at  the  fame  time  made  with  his  own  hands  the  mofl  maflerly 
drawings  of  each  difcovery,  which  he  immediately  forwarded  with  fuitable 
obfervations  to  Matthew  Slade.  Nothing  here  was  wanting  to  carry  on  fo 
laudable  an  undertaking.  Van  Horne’s  liberality  contributed  the  fubjedts,  the 
inflruments,  and  every  other  expence  ;  and  Swammerdam’s  wonderful  fkill  was 
day  and  night  employed  in  making  proper  ufe  of  them.  It  was  at  this  time, 
and  on  the  twenty- fecond  of  January  m  dc  lxvii,  that  in  Van  Horne’s  own  houfe, 
Swammerdam  firfl  injedted  the  uterine  veffels  of  a  human  fubjedt  with  a 
ceraceous  matter,  which  mofl  ufeful  attempt  he  afterwards  improved  and 
perfedled.  The  twenty-fecond  of  February  of  the  fame  year,  he  was  admitted 
to  is  degiees  as  dodtor  of  phyfic,  after  having  publickly  maintained  his 
glui  i  .i  or  tnelis  on  refpiration ;  which  was  then  conceived  but  in  fhort  and 
contradic  arguments,  but  appeared  the  March  following  with  confiderable 

a  ]ltlOI?1s  j?  a  vo^ume  from  the  printing-houfe  of  Gafbekios,  with  a  dedication 
to  t  ie  1  u  rious  Thevenot,  and  adorned  with  a  frontilpiece  of  a  mofl  elegant 
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figure  of  the  reciprocal  copulation  of  the  hermaphrodite  houfe  Snail.  John 
Baptift  Van  Lamfweerde  published  in  oppofition  to  this  of  Swammerdam 
another  moll  vehement  differtation,  which  he  entitled,  “  An  Exfpiration  of 
Swammerdam’s  Syftem  of  Refpiration;”  but  this  attempt  fell  fhort  of  its  author’s 
expectation  :  for  though  Swammerdam’s  book  may  contain  fome  things  out  of 
the  way,  they  will  be  readily  excufed  by  equitable  judges,  in  confideration  of 
the  many  curious  and  juft  obfervations  that  are  to  be  met  with  in  every  part  of 
that  work.  Another  occupation  of  Swammerdam’s  at  this  time  was  to  blow 
up  with  air  the  parts  of  the  body  firft  properly  evacuated  and  cleanfed,  that  by 
drying  in  this  fituation  they  might  afterwards  retain  it,  and  fo  at  all  times 
afford  an  opportunity  of  obferving  and  defcribing  them.  This  certainly  muft 
be  allowed  one  of  the  moft  ufeful  inventions  in  anatomy,  as  by  it  we  can  ereCt 
and  ftiffen  parts,  which  would  putrefy  on  lying  one  upon  another,  and  which 
if  injected  with  wax  would  be  rendered  obfcure  and  confufed.  It  was  thus 
our  author  cultivated  anatomy  with  the  greateft  art  and  labour,  in  conjunction 
with  the  celebrated  Van  Horne  ;  but  a  quartan  ague,  which  attacked  him  this 
year,  brought  him  fo  very  low,  that  he  found  himfelf  under  a  necefiity  of 
difcontinuing  his  anatomical  ftudies,  which  on  his  recovery  he  entirely  negleCted, 
in  order  to  give  himfelf  up  to  the  ftudy  of  infeCts.  In  the  year  mdclxviii  the 
great  duke  of  Tufcany  being  then  in  Holland  with  Mr.  Thevenot,  in  order 
to  fee  the  curiofities  of  the  country,  came  to  view  thofe  of  our  author  and  his  ' 
father,  and  furveyed  them  with  the  greateft  delight,  and  his  ufual  tafte  and  atten¬ 
tion  for  natural  hiftory.  On  this  occafion  Swammerdam  made  fome  anatomical 
diffeCtions  of  infeCts  in  the  prefence  of  that  great  prince,  who  was  both  a  lover 
and  a  moft  fkilful  judge  of  fuch  things,  and  who  was  ftruck  with  admiration 
at  our  author’s  great  ikill  in  managing  them,  efpecially  at  his  proving  that 
the  future  Butterfly  lay  with  all  its  parts  neatly  folded  up,  in  a  Caterpillar,  by 
adually  removing  the  integuments  that  covered  the  former,  and  extricating 
and  diftinCtly  exhibiting  all  its  parts,  however  minute,  with  incredible  ingenuity, 
and  by  means  of  inftruments  of  an  unconceivable  finenefs.  On  this  occafion 
his  ferene  highnefs  offered  our  author  twelve  thoufand  florins  for  his  fhare  of 
the  collection,  on  condition  of  his  removing  them  himlelf  into  Tufcany,  and 
coming  to  live  at  the  court  of  Florence.  In  this  certainly  the  prince  aCted 
very  wifely,  as  thofe  curiofities  would  be  in  the  greateft  danger  of  being  loft 
or  becoming  ufelefs,  if  not  preferved  and  fhewn  by  the  great  genius  that  had 
collected  them,  and  who  was  alone  capable  of  (hewing  every  article,  and 
exhibiting  them  to  the  greateft  advantage ;  but  Swammerdam,  who  hated  a 
court  life  above  all  things,  rejected  his  highnefs’s  propofal.  Befides,  he 
could  not  put  up  with  the  leaft  reftraint  in  religious  matters,  either  in  point 
of  fpeech  or  practice.  In  the  mean  time,  he  had  the  happinefs  of  difcovering 
in  the  diffeCtion  of  an  overgrown  Acipenfer,  a  very  large  pancreas,  which,  by 
difcharging  its  fluid  contents  into  the  firft  inteftine  through  a  great  many 
fpacious  and  open-mouthed  channels,  gave  a  moft  fatisfaCtory  opportunity  of 
examining  this,  at  that  time,  fo  famous  and  much-talked-of  fluid,  in  which, 
on  the  ftrideft  examination,  he  could  difcover  no  acid  tafte,  but  rather  a 
bitterifh  ranknefs,  refembling  that  of  gaurus,  or  pickle  made  of  fifh. 

This  our  author  affirmed  publickly,  contrary  to  what  had  been  before 
advanced  by  de  Graaf  and  Sylvius.  He  alfo  made  fome  obfervations  in  the 
hofpital,  but  merely  as  fupplementary  additions  to  his  other  inquiries ;  for  he 
now  made  the  nature  and  properties  of  infeCIs  his  chief  ftudy,  and  purfued  it 
with  infinite  diligence,  and  without  the  leaft  relaxation ;  fo  that  in  the  year 
mdclxix,  he  publifhed  a  general  hiftory  of  them,  a  work  equally  remarkable  for 
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the  author’s  great  boldnefs  in  the  attempt,  and  happy  fuccefs  m  the  execution. 
This  performance  he  dedicated  to  the  honourable  the  burgomafters  of  Am- 
fterdam.  But  as  he  was  entirely  bent  on  perfecting  this  work,  and  collecting 
of  infeCts  from  every  quarter  of  the  world,  and  then  difpofmg  them  m  feparate 
boxes  in  order  to  form  a  compleat  catalogue,  which  was  attended  with  great 
and  conflant  expences,  without  the  leaft  return.  Our  author  s  fathei,  who 
had  always  kept  him  at  home,  and  fupplied  all  his  expences,  began  to  take 
offence  at  his  proceedings;  for  though  he  was  now  above  thirty  years  old,  and 
confequently  had  fpent  the  beft  years  of  his  life,  he  had  not  as  yet  engaged 
in  any  bufmefs  that  could  ferve  to  render  him  eafy  and  independant.  His 
father  on  this  account  omitted  no  opportunity  of  reproving  his  fon  for  this  his 
thoughtlefs  way  of  afting,  which  he  would  have  had  him.  change  for  the 
practice  of  phyftc  ;  but  inftead  of  prevailing  on  him  by  his  remonftrances, 
they  only  ferved  to  make  him  redouble  his  endeavours  according  to  his 
difpofition,  that  he  might  the  fooner  finifh  the  great  talk  in  which  he  had 
fo  couragioufty,  though  perhaps  unadvifedly,  engaged ;  all  the  while  ftriving 
to  divert  his  father’s  anger,  by  promiling  him,  that  as  foon  as  he  had  com¬ 
pleted  his  undertaking,  he  would  in  good  earnefl  apply  himfelf  to  the 
practice  of  phyftc.  But  his  father  feeing  no  probability  of  his  fon’s  accom- 
plifhing  his  purpofe,  nor  yet  of  being  able  to  divert  him  from  it  by  fair 
means,  threatened  him  feverely  that  if  he  did  not  immediately  exert  his 
talents  as  a  phyftcian,  but  obftinately  perftfted  in  his  anatomical  ftudies,  his 
expenftve  refearches  after  infeCts,  and  his  experiments  of  that  kind,  he  would 
neither  fupply  him  with  money  or  cloaths ;  and  to  fhew  he  was  in  earneft, 
he  immediately  deprived  him  of  the  means  of  purfuing  what  he  had  begun. 
Our  author  therefore,  though  exhaufted  with  continual  labours,  and  moreover 
afflicted  with  a  continual  bad  ftate  of  health,  at  laft  confented  to  take  his 
father’s  advice,  the  juftnefs  of  which  he  now  began  to  perceive ;  but  his  bad 
health  rendered  him  quite  unfit  to  bear  the  fatigues  ufually  attending  the 
practice  of  phyftc,  fo  that  he  thought  it  was  proper  that  he  ftiould  retire 
into  the  country  for  fome  time,  in  order  to  recover  his  ftrength,  and  with  a 
view  of  returning  to  his  bufinefs  with  new  force  arid  fpirits.  But  he  was 
fcarce  fettled  in  his  country  retirement,  when  in  the  month  of  June  mdclxx, 
he  relapfed  into  his  former  occupation,  the  torrent  of  his  genius  that  way 
being  fo  much  favoured  by  the  folitarinefs  of  the  place,  and  the  favourable 
opportunity  of  examining  infeCts  in  their  very  haunts  and  fcenes  of  propaga¬ 
tion.  I  hevenot,  in  the  mean  time,  informed  by  his  correfpondents  in  Holland 
oi  the  difagreement  between  our  author  and  his  father,  and  the  bad  con¬ 
sequences  that  might  probably  attend  it,  did  all  that  lay  in  his  power  to 
engage  the  former  to  retire  into  France,  where  he  moft  generoufly  offered  to 
provide  him  with  every  thing  requifite  for  the  purfuit  of  his  favourite  ftudies. 
But  whatever  impreffion  this  propofal  might  have  made  on  the  fon,  the  father 
forbid  him  to  accept  of  it,  as  appears  by  a  letter  of  his  to  Mr.  Thevenot, 
dciied  the  thirtieth  of  October  of  the  fame  year.  The  fon  upon  this,  to  oblige 
and  appeafejiis  incenfed  father,  made  an  accurate  furvey  of  every  curiofity 
I!1  tiiC  b  grand  and  numerous  collection,  put  all  things  in  their  proper 
p  aces,  an  compofed  a  moft  exaCt  catalogue  of  them  with  infinite  pains  and 
a  jur,  an  a  confiderable  lofs  of  time,  which  he  ever  after  feverely  regretted. 

ie  F^ar  ollowing,  MDCLXxi,  having  gone  through  this  tedious  and  dif- 
agrwij  e.  taf  v,  he  was  about  publifhing  his  treatife  on  the  Chameleon  and 
wmorooion  01  Day-Fly  ;  but  afterwards  thought  proper  to  defer  the 
pu  ication  o  t  ofe  pieces,  fo  that  they  did  not  appear  till  the  year  lxxv, 
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though  he  had  formerly  printed  fome  part  of  them  in  Ruylenburgh,  and 
even  in  France,  fo  early  as  the  year  mdclxvii. 

On  the  firft  of  May  lxxii  he  Tent  to  the  Royal  Society  of  London  three 
plates  and  fix  figures,  in  which  he  had  reprefented  the  womb  of  a  human 
fubjecf,  dedicating  them  at  the  fame  time  to  that  learned  body.  To  them 
he  added  fome  moll  curious  drawings  of  the  fpermatic  vefiels,  the  tube  of  the 
womb,  and  the  ovary.  All  thefe  curious  pieces  had  been  fketched  out  in 
profeffor  Van  Horne’s  houfe  by  the  twenty-fir  ft  of  January,  mdclxvii, 
though  not  finifhed  or  illuftrated  with  proper  explanations  till  the  feventh  of 
May  MDCLXXI.  Thus  for  the  firft  time  was  publiftied  a  fpecimen  of  a 
method,  by  which  both  arteries  and  veins,  and  their  fineft  ramifications,  can 
be  filled  with  a  ceraceous  matter,  which  not  only  renders  thofe  parts  perfectly 
vifible,  but  even  incorruptible  :  and  our  author,  to  procure  due  credit  to  his 
drawing,  fent  with  them  the  uterus  itfelf  prepared  according  to  this  his  new 
method.  His  motive  in  all  this  proceeding,  was  to  have  the  opinion  of 
learned  and  equitable  judges  of  fuch  kind  of  performances.  Another  thing 
he  had  in  view,  was  to  convince  the  world  that  it  was  indebted  to  him  as  the 
firft  inventor,  for  the  difcoveries  relating  to  the  fpermatic  vefiels,  which  the 
celebrated  Van  Home  had  before  publifhed  in  his  Prodromus.  But  above  all 
things,  he  by  this  means  endeavoured  to  refute  what  Regnier  de  Graaf  had 
written  againft  him,  with  the  greateft  bitternefs,  concerning  fome  difcoveries 
in  regard  to  the  organs  of  generation ;  and  for  this  purpofe  he  appealed  to 
the  judgment  of  the  members  of  the  Royal  Society,  to  whom,  as  far  as  it 
concerned  him,  he  gave  full  power  and  authority  to  decide  the  con- 

this  time  he  made  a  great  many  other  very  ufeful  anatomical  dif¬ 
coveries  :  in  particular  he  differed  a  great  number  of  fifhes,  with  a  view  chiefly 
of  difcovering  their  liver,  pancreas  and  melt ;  and  in  the  courfe  of  his  inquiries 
very  often  found  in  fome  a  very  large  pancreas,  with  a  great  number  of  fpacious 
and  wide-mouthed  duds  opening  into  the  inteftines :  but  above  all  things 
he  applied  himfelf  with  the  greateft  diligence  to  find  out  by  every  trial  that 
promifed  any  fuccefs,  the  true  nature  and  properties  of  the  pancreatic  fluid, 
of  which  he  fent  many  bottles  full  to  the  celebrated  Charles  Drelincourt,  then 
profeflor  of  anatomy  and  phyfic  in  the  univerfity  of  Leyden.  All  thefe 
particulars  may  be  feen  in  the  fecond  part  of  the  Private  College  of 
Amfterdam,  publiflied  by  C.  Commelin  in  the  year  mdclxxiii  ;  for  there  is 
fcarce  any  thing  in  all  that  performance,  for  which  the  world  is  not  indebted 
to  our  author  ;  who  there  very  mildly  and  modeftly  refutes  de  Graaf  and 
Sylvius’s  accounts  of  the  pancreatic  fluid,  though  he  formerly  ufed  to  treat 
with  great  harfhnefs  thofe  who  contradicted  his  fentiments,  as  appears  in  the 
literary  controverfies  he  before  this  had  maintained  with  de  Graaf,  Gafper, 
Bartholin,  and  others.  But  religion  and  piety  had  by  this  time  got  the 
better  of  our  author’s  warm  and  ftubborn  temper.  Happening  to  read  fome 
books  which  the  then  famous  Antonia  Bourignon  had  a  little  before  publiflied, 
they  made  fo  great  an  impreflion  upon  him,  that  a  ftriCt  compliance  with 
all  the  duties  of  a  good  chriftian  was  now  become  his  principal  concern. 
He  began  to  hate  and  fhun  all  thofe  things  which  men  moft  covet  and  run 
after,  but  bent  his  endeavours  more  particularly  to  fupprefs  the  unruly 
paflions  of  the  mind,  and  above  all  that  infatiable  ambition  which  makes  us 
fo  delirous  of  a  fuperiority  over  others,  and  which  therefore,  as  the  root  of 
all  evil,  he  was  defirous  utterly  to  extirpate  and  deftroy.  All  this  time 
Antonia  Bourignon  happened  to  be  in  Holftein,  accompanied  by  John  Tielens, 
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a  native  of  Amfterdam,  with  whom  Swammerdam  had  been  long  acquainted. 
He  therefore  writ  to  his  friend  the  eighteenth  of  March  mdclxxiii,  to  beg 
he  might  procure  him  Antonia  s  good  will,  and  leave  to  write  to  her  on  his 
fpiritual  concerns ;  and  having  obtained  this  favour,  he  accordingly  writ  to 
her  the  twenty-ninth  of  April  following,  and  received  an  anfwer  to  his  letter 
dated  the  feventeenth  of  AugufL  Her  advice  wrought  fo  great  a  change  in 
him,  that  at  that  time  he  thought  of  nothing  but  of  obtaining  from  God  a  holy 
peace  of  mind,  fincerely  grieving  that  he  had  loft  fo  much  time  in  the  fervice 
of  the  world.  After  this  he  writ  many  more  letters  to  Antonia,  who  very 
gracioufty  anfwered  them.  About  this  time  he  was,  if  I  am  not  miftaken, 
the  firft  that  difcovered  a  thing  of  very  great  importance,  for  he  found  that 
the  hernia  in  both  men  and  women  never  proceeds  from  a  rupture  of  the 
peritoneum,  but  that  the  peritoneum  alone  is  extended  over  the  part  where 
the  feminal  veftels,  enclofed  in  one  cafe  or  fheath,  but  which  before  this  lay  clofe 
under  the  peritoneum,  fall  from  it  towards  the  fcrotum.  Now,  if  in  this 
cafe  the  peritoneum  happens  to  inftnuate  itfelf  into  that  wide  paflage,  by 
which  the  fpermatic  cord  falls  down  towards  the  teftes,  it  there,  whatever 
caufe  may  prefs  it,  forms  a  facculus  caucus,  or  blind  bag,  on  account  of  its 
wonderful  extenftbility,  and  the  fmoothnefs  of  the  cavity  made  for  it  by  the 
defcent  of  the  fpermatic  cord.  The  ecphyfts  once  formed,  grows  larger  and 
larger,  as  the  caufe  which  firft  produced  it  increafes ;  and  continuing  to 
keep  clofe  to  the  fpermatic  cord,  Follows  it  towards  the  fcrotum,  above  the 
os  pubis,  and  along  the  outfide  of  the  mufcles.  If  this  ecphyfis  ftops  at 
the  groin,  it  forms  what  is  called  a  bubonoceles;  but  if  it  defcends  to  the 
fcrotum,  an  ofcheoceles ;  befides  which,  it  obtains  a  variety  of  other  names, 
from  the  different  fubftances  that  may  happen  to  fall  into  it,  fuch  as  the 
omentum,  the  inteftine,  air  or  water.  The  fame  is  the  cafe  in  women, 
except  that  the  defcent  is  made  along  the  femoral  veffels,  (See  Schraderi, 
Obferv.  Decad.  II.  Obferv.  iv.  v.)  where  there  is  a  very  exacft  drawing  to 
reprefent  the  nature  of  this  diforder.  Many  eminent  perfons  have  fince  made 
pretenftons  to  the  honour  of  this  dilcovery,  but  the  account  I  have  given  of 
it  appears  the  moft  probable.  In  this  book  too  there  is  another  obfervation 
of  our  author  equally  important ;  for  he  there  mentions  his  having  feen  two 
cicatrices  in  the  ovary  of  a  woman,  that  had  been  brought  to  bed  of  twins ; 
which  it  is  duely  to  be  remarked  happened  at  the  fame  time.  In  the  fame 
collection  there  is  our  author’s  contrivance  for  preferving  the  parts,  or  anato¬ 
mical  preparations  in  balfam.  For  all  thefe  reafons,  the  editor  thought 
proper  to  dedicate  this  work,  publifhed  in  mdclxxiv,  to  Swammerdam,  who 
was  the  chief  contributor  to  it.  Our  author,  moreover,  in  the  year  m  dclxxiii, 
had  exhibited  to  the  illuftrious  Arnold  Syen,  profeftor  of  botany  in  the 
univerfity  of  Leyden,  the  feminal  little  bags  of  Fern,  and  the  delineations  he 
had  made  of  them.  I  intreat  the  reader  to  view  and  confider  attentively  the 
defcriptions  and  figures  contained  in  this  book,  and  compare  them  with 
thofe  given  a  long  time  after  by  fome  of  the  greateft  botanifts.  There 
cannot  be^  a  greater  refemblance  between  two  eggs,  than  there  is  between 
om  author  s  performance  this  way,  and  thofe  that  followed.  The  fame  things 
might  have  been  feen  in  France,  nor  is  it  impoflible  that  they  might  have 
een  defcribed  there  too.  The  laft  day  of  September  of  this  year,  our 
author  fini  ed  his  treatife  on  Bees,  which  proved  fo  fatiguing  a  performance, 
that  he  never  after  recovered  even  the  appearance  of  his  former  health  and 
vigoin  :  and  indeed  it  was  an  undertaking  too  great  for  the  ftrongeft 
conftitution,  to  be  continually  employed  by  day  in  making  obfervations,  and 

almoft 


IX 


The  LIFE  of  JOHN  SWAMMERDAM. 

almoft  as  conftantly  engaged  by  night  in  recording  them  by  drawings,  and 
fnitable  explanations.  This  being  fummer  work,  his  daily  labour  began  at 
lix  in  the  morning,  when  the  fun  afforded  him  light  enough  to  furvey  fuch 
minute  objects ;  and  from  that  hour  till  twelve  he  continued  without  inter¬ 
ruption,  all  the  while  expofed  in  the  open  air  to  the  fcorching  heat  of  the 
iun,  bearheaded,  for  fear  of  interrupting  the  fight,  and  his  head  in  a  manner 
diffolving  into  fweat  under  the  irrefiftable  ardors  of  that  powerful  luminary. 
And  if  he  defifted  at  noon,  it  was  only  becaufe  the  ftrength  of  his  eyes  was 
too  much  weakened,  by  the  extraordinary  afflux  of  light  and  the  ufe  of 
microfcopes,  to  continue  any  longer  upon  fuch  fmall  objects,  though  as  dif- 
cernible  in  the  poftmeridian,  as  they  had  before  been  in  the  antemeridian 
hours. 

This  fatigue  our  author  fubmitted  to  for  a  whole  month  together,  without 
any  interruption,  merely  to  examine,  defcribe,  and  reprefent  the  inteftines 
of  Bees,  befides  many  months  more  bellowed  upon  the  other  parts  ;  during 
which  time  he  fpent  whole  days  in  making  obfervations,  as  long  as  there 
was  fufficient  light  to  make  any;  and  whole  nights  in  regiftering  his  obfer¬ 
vations,  till  at  at  lafl  he  brought  his  treatife  of  Bees  to  the  wifhed-for 
perfe&ion :  a  work  which  all  the  ages  from  the  commencement  of  natural 
hiftory  to  our  own  times,  have  produced  nothing  to  equal,  nothing  to  com¬ 
pare  with  it.  Read  and  confider  it,  and  then  judge  for  yourfelf.  Our 
author,  the  better  to  accomplifh  his  vaft  unlimited  views,  often  wifhed  for 
a  year  of  perpetual  heat  and  light  to  perfect  his  inquiries,  with  a  polar  night 
to  reap  all  the  advantages  of  them  by  proper  drawings  and  defcriptions. 
In  his  eBay  on  the  Hemorobion,  or  Day  Fly,  he  ingenuoufly  owns  that  this 
his  treatife  of  Bees  was  formed  amidft  a  thoufand  torments  and  agonies  of 
heart  and  mind,  and  felf-reproaches,  natural  to  a  mind  full  of  devotion  and 
piety.  On  one  hand  his  genius  urged  him  to  examine  the  miracles  of  the 
great  Creator  in  his  natural  productions,  whilfl  on  the  other,  the  love  of  that 
fame  all-perfeCt  Being  deeply  rooted  in  his  heart,  ftruggled  hard  to  perfuade 
him,  that  God  alone,  and  not  his  creatures,  was  worthy  of  his  refearches, 
love  and  attention.  The  diftrefs  of  mind  our  author  felt  upon  this  occafion, 
was  fo  fevere  that  as  foon  as  he  had  fmiftied  his  book  upon  Bees,  he  put  it 
into  the  hands  of  another,  without  knowing  or  giving  himfelf  the  leaf!  con¬ 
cern  about  what  might  become  of  it.  It  appears  however,  that  he  at  the 
fame  time  wrote  two  letters  to  Paul  Boccone,  on  the  conftru&ion  of  fait 
water  or  fea  ftones  and  corals,  which  are  to  be  found  in  the  nineteenth  and 
twentieth  letters  of  the  faid  Boccone’s  natural  obfervations.  After  this 
Swammerdam  grew  almoft  altogether  carelefs  of  the  arts  he  had  been  hitherto 
fondeft  of.  He  had  conceived  this  diftafte  for  wordly  affairs  above  two  years 
before,  though  he  had  ftruggled  againft  it  in  favour  of  his  book  on  Bees ; 
but  now  he  could  no  longer  allow  his  mind  any  other  occupation  befides  that 
of  loving  and  adoring  the  Sovereign  Good,  to  whofe  honour  alone  he  openly 
declared,  he  began  and  directed  his  many  and  great  labours  in  the  cultivation 
of  natural  hiftory,  from  which  he  now  entirely  defifted  merely  to  devote  all 
the  little  uncertain  portion  of  life  that  remained,  to  the  fincere  pradlice  of 
every  chriftian  virtue.  His  temperament  was  of  the  melancholy  kind,  which 
phyficians  have  obferved  to  be  very  firm  in  its  purpofes,  and  our  author’s 
natural  difpofition  was  encreafed  by  a  quartan  ague,  fo  that  he  prefevered  in 
his  refolution,  in  which  the  authority  and  advice  of  Antonia  Bourignon  fixed 
him  beyond  a  poftibility  of  relapfing  into  his  former  worldly  way  of  thinking. 
He  therefore  refolved  to  withdraw  himfelf  entirely  from  all  converfation  with 
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the  world,  but  had  Erft  the  prudence  ferioufly  to  examine,  what  would  be 
neceflary  to  maintain  him  in  his  retirement.  This  he  found  to  amount  yearly 
to  four  hundred  Dutch  florins  or  gilders,  without  having  any  thing  but  his 
curioflties  to  raife  fuch  an  income  by.  Thefe  therefore  he  immediately 
refolved  to  fell,  in  hopes  the  produce  of  then!  put  out  to  intereft,  would  be 
fufficient  to  anfwer  his  demands.  The  firfl:  he  applied,  to  on  this  occaflon, 
and  the  only  perfon  perhaps  who  knew  any  thing  of  our  author’s  private 
intentions,  was  Thevenot,  whom  he  requited  to  publifh  and  forward  the  fale 
of  thofe  things,  which  he  had  fpent  fo  much  time  and  labour  in  colledling, 
and  formerly  fo  much  loved.  Thevenot  did  all  that  lay  in  his  power  to  ferve 
his  friend,  but  to  no  purpofe ;  for  however  valuable  the  treafure,  no  one  was 
to  be  found  in  France  willing  to  purchafe  it,  though  our  author  was  often 
flattered  with  the  hopes  of  its  felling  to  advantage.  This  difappointment 
made  Swammerdam  apply  to  another  friend.  This  was  Nicholas  Steno,  who 
having  renounced  the  religion  of  his  country,  was  become  a  member  of  the 
church  of  Rome,  had  obtained  a  bifhopric  as  a  reward  for  his  change, 
and  to  induce  him  to  continue  in  it,  and  now  lived  at  the  court  oi  b  lorence. 
Swammerdam  wrote  to  him  to  know  if  the  grand  duke  was  now  as  willing, 
as  he  had  formerly  been,  to  purchafe  his  curioflties.  In  anfwer  to  this 
letter,  the  new  convert’s  zeal  made  him  ufe  every  argument  he  could  think 
of  to  make  our  author,  after  his  own  example,  conform  to  the  church  of 
Rome,  and  remove  with  his  collection  into  Tufcany,  promiflng  him  for 
certain,  that  the  great  duke  would  let  him  have  for  his  curioflties  the  price 
of  twelve  thoufand  florins,  which  his  highnefs  had  formerly  offered,  and 
let  him  want  for  nothing,  that  could  make  life  eafy  and  agreeable.  But 
our  author  looked  upon  thefe  conditional  offers  as  the  greateft  indignity  that 
could  be  offered  him,  and  accordingly  bitterly  reproached  his  friend  Steno 
for  endeavouring  to  prevail  upon  him  in  a  manner  he  utterly  deteffed,  telling 
him  withal  that  his  foul  was  not  venal ;  and  Bourignon  being  confulted  on 
the  occaflon,  advifed  him  by  all  means  to  rejedt  Steno’s  propofals.  Our 
author  agitated  by  fuch  a  leries  of  hopes  and  difappointments,  made  ufe  of 
the  little  leifure  that  remained  on  his  hands,  in  arranging  and  adorning  his 
curioflties ;  rendering  them  as  durable  as  poflible,  and  compoflng  a  complete 
catalogue  of  them,  fo  that  in  his  mufeum  thus  fettled,  the  materials  and  the 
contrivance,  the  dignity  of  the  fubjedls,  and  the  vail;  pains  taken  in  procur¬ 
ing,  preparing,  and  exhibiting  them,  vied  together  for  the  preference. 
Thefe  treafures  conflfted  chiefly  of  infedts  and  anatomical  preparations  from 
human  fubjedts.  The  former  our  author  fet  the  higheft  value  upon,  and  no 
wonder,  as  he  had  fpent  ffxteen  years  in  colledting  and  preparing  them, 
with  infinite  pains  and  expence.  The  fight  of  his  mufeum  was  alone 
fufficient  to  prove,  that  what  all  former  authors  had  publifhed  on  this  branch 
of  natural  hiffory,  amounted  to  nothing  more  than  a  dry  catalogue  of  names, 
and  fome  external  figures,  without  affording  any  certain  and  ufeful  know¬ 
ledge.  Whereas  our  author  alone  had  colleded  near  three  thoufand  fpecies 
of  infedts,  that  had  no  relation  one  to  the  other,  and  had  examined  every  one 
of  them,  and  difpofed  them  all  in  claffes  according  to  their  real  and  natural 
characters ;  he  had  even  difledted  many  of  them  with  that  /kill  and  dexterity 
peculiar  to  himfelf,  and  having  with  unwearied  diligence  traced  them  through 
every  the  leaft  period  of  their  changes  from  the  egg  to  the  Butterfly,  faith¬ 
fully  recording  all  his  obfervations,  taking  care  at  the  fame  to  prepare 
and  keep  by  him  the  minute  originals  as  inconteftable  vouchers  of  his  inde¬ 
fatigable  induffry  in  examining  them,  and  his  fcrupulous  veracity,  relating 
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what  he  had  difcovered.  Nay,  that  nothing  fhould  be  wanting  to  perfect 
his  difcoveries,  lie  ufed  himfelf  to  hatch,  in  a  manner  found  out  by,  and 
only  known  to  himfelf,  the  little  eggs  of  infects,  in  order  to  difcover  the 
obfcure  manner  of  the  exigence  of  their  firft  rudiments,  the  progrefs  of  thefe 
rudiments  to  life,  the  firft  motions  of  the  infant  animalcula,  and  by  what 
endeavours  they  at  laft  broke  their  eggs,  and  opened  themielves  a  paffage 
into  the  world.  While  thus  employed,  he  at  length  publifhed  at  Amfterdam 
the  twelfth  day  of  July  mdclxxv,  his  hiftory  of  the  Ephemerus,  or  Day- 
Fly;  which  he  began  in  France  in  the  year  lxiv,  continued  in  Guelderland 
in  the  year  lxvii,  but  did  not  perfeCt  till  this  time,  that  he  made  it  public. 
However  even  this,  he  did  not  attempt  without  Bourignon’s  approbation. 
This  was  the  laft  offspring  of  our  author’s  great  genius  and  application,  after 
which  he  entirely  renounced  all  thoughts  of  human  affairs,  to  think  of  nothing 
but  his  fpiritual  concerns,  which  he  imagined  he  could  not  fo  well  promote 
in  any  other  manner,  as  by  going  to  confer  perfonally  with  Bourignon. 
Accordingly,  having  firft  obtained  her  leave  for  that  purpofe,  he  fet  out  the 
autumn  following  from  Amfterdam  for  Slefwick  in  Holftein,  where  fhe  then 
refided,  arrived  there  the  thirtieth  of  September,  and  fpent  fome  time  in  her 
houfe.  Mean  while  the  Lutheran  divines  of  that  country,  utterly  averfe  to 
Bourignon’s  undertakings,  were  for  making  her  quit  Holftein,  which  made 
her  think  of  afking  the  king  of  Denmark’s  leave  to  take  fhelter  in  his  regal 
dominions.  Swammerdam  having  taken  upon  him  to  execute  this  commiffion, 
fet  out  for  Copenhagen,  in  company  with  another  of  her  difciples,  the  twenty- 
fifth  of  March,  mdclxxvi.  Here  he  faw  Steno’s  mother,  now  far 
advanced  in  years,  but  reaped  no  other  benefit  by  his  journey,  his  Danifh 
majefty  not  thinking  proper  to  grant  Bourignon’s  requeft.  After  this  our 
author  made  but  a  fhort  ftay  at  Slefwick,  from  whence  he  fet  out  for 
Amfterdam  the  fixteenth  of  June  following.  On  his  coming  home,  he  had 
the  mortification  of  finding  that  his  father’s  difpleafure  at  his  paft  conduCt, 
inftead  of  being  appeafed,  was  grown  more  violent  on  account  of  his  late 
undertakings.  Another  and  greater  fubjeCt  of  affliction  was,  the  marriage 
of  his  fifter  Joanna,  who  had  hitherto  kept  houfe  for  her  father  fince  he  had 
buried  his  wife  ;  for  the  father  on  this  occafion  had  refolved  to  break  up 
houfe-keeping,  and  to  live  for  the  future  with  his  fon-in-law,  Our  author 
therefore  now  found  himfelf  under  the  fad  neceffity  of  fhifting  for  himfelf 
by  the  month  of  May  following.  How  great,  alas!  muft  have' been  his 
diftrefs!  He  had  neither  money  nor  any  thing  of  value  except  his  mufeum, 
which  he  had  already  fo  often  endeavoured  in  vain  to  difpofe  of ;  and  his 
father  did  not  propofe  to  allow  him  more  than  two  hundred  florins  a  year. 
On  this  occafion  he  formed  a  defign  of  retiring  into  the  country,  and  flattered 
himfelf  with  the  hopes  of  being  able  to  provide  for  himfelf  that  way.  The 
moft  noble  John  Ort  of  Nieuwenrode  Breukele,  See.  had  contracted  a  friend- 
fhip  of  a  very  long  ftanding  with  our  author,  and  had  often  entertained 
him  at  his  pleafant  country  feat  with  the  greateft  hofpitality  and  politenefs, 
and  even  invited  him  to  remain  there  for  good  and  all,  and  purfue  his  ftudies 
without  interruption.  But  Swammerdam  never  till  now  found  himfelf 
under  a  neceffity  of  putting  his  friend’s  fincerity  to  the  teft  ;  however  he 
little  expeCfed  the  refufal  he  now  met  with,  and  which,  as  it  convinced  him 
of  the  little  dependance  to  be  had  on  the  promifes  of  men,  greatly  con¬ 
tributed  to  increafe  his  former  anxiety.  But  his  father  dying  this  year  put 
an  end  to  his  troubles,  by  leaving  him  a  fufficiency  to  live,  in  a  manner 
fuitable  to  his  own  inclinations,  for  now  he  faw  himfelf  freed  from  all 
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bufinefs,  but  that  of  ferving  God,  which  alone  he  delighted  in.  But  his 
joy  was  foon  interrupted,  when  the  father’s  fortune  came  to  be  divided,  and 
his  mufeum  to  be  difpofed  or,  the  Eider  claiming  more  of  the  inheritance  than 
came  to  her  fhare,  and  the  chief  direction  or  the  file,  while  Swammerdam 
for  the  fake  of  peace  and  quietnefs,  and  in  order  to  get  the  fooner  into  his 
long  wifhed  for  retirement,  Submitted  to  her  unjuft  pretentions.  Neverthe- 
lefs,  the  vexation  attending  this  family  ftrife,  joined  to  the  uninterrupted 
fervour  of  his  devotion,  brought  a  tedious  diforder  upon  him.  This  was  a 
double  tertian  ague,  which  afterwards  continued  without  intermifiion,  and 
then  changed  in  different  manners.  Whilft  this  fit  of  Ecknefs  continued, 
he  got  up  but  feldom  in  the  day  time,  and  for  three  months  together  that  the 
flow  fever  continued,  he  never  went  out  of  his  houfe  ;  he  was  even  a  whole 
twelve  month  without  making  a  Engle  experiment.  At  laft  his  diforder,  again 
changing  to  a  tertian  ague,  feemed  to  abate,  and  then  entirely  left  him  for 
fome  days.  His  friends  neverthelefs,  and  among  them  dodfor  Matthew  Slade, 
a  moft  learned  phyEcian,  and  one  whofe  advice  had  the  greateft  weight  with 
our  author,  could  never  prevail  upon  him  to  ftir  from  his  bed-chamber. 
He  would  often  excufe  himfelf  by  faying  that  folitude  and  retirement  could 
alone  extirpate  the  relicks  of  his  diforder;  when  Slade,  Ruyfti,  Schrader, 
Hotton  and  Guenellon,  who  all  of  them  frequently  viEted  him  in  the 
quality  both  of  friends  and  phyEcians,  attempted  to  perfuade  him  to  the  ufe 
of  medicines  and  frefh  air  for  the  recovery  of  his  former  ftrength  and  vigour. 
But  he  at  laft  put  a  flop  to  their  importunities  by  an  obftinate  filence.  How¬ 
ever  as  the  things  he  formerly  took  moft  delight  in,  were  now  become 
odious  to  him,  and  he  had  no  further  hopes  of  being  able  to  difpofe  of 
them  in  France,  he  wrote  to  his  friend  Thevenot,  who  had  again  invited 
him  to  his  houfe,  that  he  would  accept  of  his  kind  offer,  provided  he  would 
immediately  difpofe  of  his  curioEties  for  him,  and  permit  him  to  live  quite 
unknown  and  retired.  But  here  too  our  author  was  again  difappointed, 
fo  that  at  laft  he  advertifed  a  fixed  day  in  the  month  of  May  following, 
MDCLXxx,  for  the  fale  of  his  curioEties,  article  by  article,  to  the  beft  bidder; 
fo  great  a  deEre  he  had  of  getting  rid  of  them,  notwithftanding  that  he  had 
feen  that  his  father’s  mufeum,  when  fold  in  Engle  lots,  had  not  produced 
above  a  Exth  part  of  what  his  executors  expedted  it  would  have  fold  for. 
But  whilft  our  author  was  taken  up  in  this  manner,  his  old  diforder  broke 
out  anew  with  worfe  fymptoms  than  had  hitherto  appeared,  an  emaciated 
countenance,  hollow  eyes,  a  flow  continued  fever  which  eating  always 
increafed,  and  a  fwelling  in  his  feet,  legs,  thighs  and  belly,  attended  with 
conftant  and  uninterrupted  pains.  All  this  time  his  friends  durft  not  make 
the  leaft  mention  before  him  of  his  former  ftudies,  nor  did  he  himfelf  ever 
fpeak  a  word  or  them ;  for  he  now  utterly  detefted  as  vain  and  inEgniEcant 
the  things  he  formerly  moft  delighted  in.  Thevenot,  informed  of  the 
languifhing  condition  he  was  in,  offered  him  the  jefuit’s  bark,  then  greatly 
talked  of  for  its  efficacy  in  curing  fevers,  and  Swammerdam  deEred  he 
might  fend  him  fome  of  it,  and  fome  fpeciffc  againft  the  drop fy,  if  he  knew 
of  any.  But  at  laft  finding  himfelf  grow  worfe  and  worfe,  he  made  his  will 
t  ie  twenty-fifth  of  January  mdclxxx,  and  left  Melchifedeck  Thevenot,  for¬ 
ma  y  t  e  French  king  s  mini fter  at  Genoa,  all  his  original  manufcripts  belong¬ 
ing  to  t  ie  natural  and  anatomical  hiftory  of  Bees  and  Butterflies,  with  Efty-two 
p  ates  e  onging  to  them,  and  ordered  all  thofe  valuable  papers  then  laid  up  in 
t  e  lou  e  o  Herman  Wingendorp  at  Leyden,  to  be  delivered  to  the  legatee 
v.t  in  a  }ear  after  his  death  ;  but  earneftly  recommended  that  his  treatife  on 

Bees 


Xlll 


The  LIFE  of  JOHN  SWAMMERDAM. 

Bees  fhould  be  published  in  Dutch  as  well  as  Latin,  as  difplaying  the  wifdom 
and  power  of  God  in  fo  particular  a  manner.  The  little  portion  of  life,  that 
he  enjoyed  after  this  difpofal  of  his  worldly  concerns,  he  gave  entirely  to  his 
fpiritual  ones,  fpending  his  whole  time  in  adts  of  love  and  adoration  of  the 
Supreme  Being,  and  thus  ended  his  courfe  the  feventeenth  of  February  follow¬ 
ing.  He  conftituted  Magaret  Volckers,  wife  of  Daniel  de  Hoeft,  doótor  of 
phyftc,  his  heirefs,  and  her  and  Chriftopher  Van  Wyland  his  executors,  but 
Van  Wyland  dying  foon  after,  the  truft  devolved  wholly  into  the  hands  ol 
Madam  Volckers. 

As  foon  as  our  author’s  executors  had  performed  the  laft  rites  due  to 
their  deceafed  friend,  Mr.  Ort  at  their  requeft  gave  Mr.  Thevenot  notice  of 
the  legacy  left  him  in  Wingendorp’s  hands ;  for  Swammerdam  being  little 
verfed  in  the  Latin,  in  which  notwithftanding  he  was  deftrous  of  feeing 
all  his  works  publifhed,  had  given  them  to  Wingendorp  to  tranftate  into 
that  language,  as  he  had  before  done  our  author’s  writings  on  the  uterus. 
Thevenot  on  this  wrote  feveral  times  to  doöor  de  Hoeft,  to  delire  he 
fhould  immediately  caufe  his  legacy  to  be  delivered  him ;  but  Wingendorp, 
who  was  poor,  and  lived  by  his  tranftations  into  various  languages,  after 
endeavouring  by  a  thoufand  frivolous  pretexts  to  make  a  property  of  what 
he  had  only  been  entrusted  with,  at  laft  openly  declared  he  would  return 
nothing  till  compelled  to  it  by  due  courfe  of  law.  Upon  this  therefore 
a  tedious  and  troublefome  lawfuit  enfued,  in  which  however  Thevenot 
at  laft  obtained  a  decree  in  his  favour  in  May  mdclxxxii,  when  Swam¬ 
merdam’s  papers  in  the  hands  of  Wingendorp  were  delivered  to  Burcher 
de  Voider,  a  celebrated  profeffor  of  anatomy  and  mathematics,  whom 
Thevenot  had  engaged  as  a  friend  to  take  his  intereft  in  hand,  and  without 
whole  diligence  and  prudent  management,  it  is  poftible  that  Thevenot 
would  have  loft  his  legacy.  As  foon  as  Thevenot  heard  of  his  friend’s 
fuccefs,  he  gave  orders  to  have  the  writings  in  queftion  publifhed  in  Dutch, 
but  foon  altered  his  opinion,  and  fent  for  them.  He  then  attempted  fome 
alterations  in  them,  as  I  could  difcover  by  the  erafcments  made  here  and 
there  with  his  own  hand ;  but  in  this  he  fell  fhort  of  anfwering  Swam¬ 
merdam’s  intentions,  though  probably  only  for  want  of  abilities  fuitable 
to  fuch  a  talk.  Be  that  as  it  will,  this  valuable  treafure,  after  Thevenot’s 
death,  was  purchafed  by  Joubert  the  king’s  painter,  whofe  heirs  afterwards 
fold  it  at  the  inconfiderable  price  of  fifty  French  crowns  to  the  illuftrious 
jofeph  du  Verney,  with  whom  they  lay  hid  and  difregarded  for  a  long 
time.  At  laft  a  report  prevailing  that  the  anatomy  of  infeóts  was  coming 
into  great  vogue,  and  that  a  hiftory  of  this  part  of  the  creation,  compofed 
by  the  great  anatomift  juft  now  fpoken  of,  was  upon  the  point  of  ap¬ 
pearing  at  Paris,  I  requefted  William  Sherard  my  gueft  at  that  time,  and 
moft  intimate  friend,  to  obtain  fome  certainty  for  me  in  regard  to  this 
report,  as  he  was  then  about  making  a  journey  into  France.  Accor¬ 
dingly  on  his  arrival  at  Paris,  he  wrote  that  Swammerdam’s  works  wrere 
in  the  hands  of  Monfieur  du  Verney,  and  even  fent  me  fome  copper¬ 
plates  after  the  drawings  of  our  author,  which  when  I  examined,  ferved 
only  to  excite  my  ambition  of  aflerting  the  right  of  my  country  to  the 
honour  ol  having  produced  the  originals,  and  making  without  lofs  of  time 
all  the  inquiries  I  judged  neceffary  for  that  important  end.  At  laft,  by 
the  affiftance  of  the  reverend  Mark  Guitton,  and  the  eminent  William 
Roell,  profeffor  of  anatomy  at  Amfterdam,  both  then  refiding  in  Paris, 
I  fo  far  fucceeded,  that  they  were  purchafed  for  me  the  twenty-fixth  ol 
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X^V  ^ilv  .  r  i  r  r 1  five  hundred  French  florins, 

March,  MDCcxxvii,  at  the  price  o  °ne  t  ouan^^  ^  foon  as  I  had  got 

and  I  received  them  complete  the  1  examined  them  more  than 

them,  I  read  them ;  and  havr  g  g  Y  fetisfaflion  of  feeing  that 
once,  I  carefully  digefted  them,  ar id  bad  ^  ^  ^  treatife  of 

nothing  was  wanting  except a  f  was  nQt  t0  be  repaired  ;  how- 

Bees*  which  a  note  m  th  §  T  i  j  tjie  good  fortune  of  finding 

ever,  on  looking  narrowly  for  them, J  £  d  ^  them  direaly,  but 

them  elfewhere.  Upon  i  ?  Bounded  audacioufnefs  of  the  prmteis, 

for  ,bv  infatiable  “Zn  as  .ha,  W»,  »  *= 

who  make  nothing  of  reprinti  g  S  h  e  laft  fucceded  in 

great  lofs  of  the  firft  pubhihers.  However,  1 _  n  thanks  tQ 

guarding  againft  fuch  foul  treatment,  and  retm  y  J 

all  thofe  who  fo  generoufly  contributed  l  find  myfelf 

And  now  I  muft  own,  that  it  is  wi  ?  tbofe  nations,  who  fo 

enabled  by  this  valuable  wor  dullnefs  that  requires  the  inventions 

liberally  reproach  us  Dutchmen  with  a  ^eE  that  req 

of  others  to  fharpen  it,  to  produce  before  able  judg. ,  SJf  l 

to  this  performance  of  one  o  ou  have  among  us  uncom- 

believe,  L .  M*»*  » '  ;  Z”  «„vee^aad  fpider- 

mon  gimmes,  w  o  a  alone  both  the  workmanfhip  and  mate- 

like,  have  furniftied  themfeR  s^one  Jx*  ^  ^  ^  ^  ^ 

rials.  However  I  m  J  only  ihews,  but  adds  grace 

another  bright  fun,  who  by  h  s  bgj*^  ^  upQn_  j  mean  that 

and  dignity  to  every  o  J  country;  the  illuftrious  Reaumur, 

god  fram  Z  gmat  man  life  to  go  through,  and  many  years  to  furvive, 

hi?rexlbedrwSS'the  greateft  care  and  attention  all  the  letters,  and 

other  writings  of  Swammerdam,  that  I  could  lay  my  hands  on,  in  or 

„«bed,  Uk,„  b,  him  »  pvrfea  drf :  !»».«  d,fe„e- 
ries  by  which  he  has  fo  far  exceeded  all  authors  in  the  fame  way ,  and 
I  flrall  here  candidly  relate  the  fruits  of  my  perquifition.  For  diffecl- 
L  of  very  minute  fubjefts,  he  had  a  brafs  table  made  on  purpofe  by 
that  ingenious  artift  Samuel  Muffchenbroek.  To  this  table  rvere  faftene 
two  brafs  arms,  moveable  at  pleafure  to  any  part  of  it,  and  the  upper 
portions  of  thefe  arms  were  likewife  fo  contrived  as  to  be  iufcepttbl  of  a 
very  flow  vertical  motion,  by  which  means  the  operator  could  read  y 
alter  their  heigth  as  he  faw  moft  convenient  to  his  purpofe.  The  othce 
of  one  of  thefe  arms  was  to  hold  the  little  corpufcle,  and  that  of  the 
other  to  aoply  the  microfcope.  His  microfcopes  were  of  various  nzes 
and  curvatures;  his  microfcopical  glaffes  being  of  various  diameters  and 
focufes,  and  from  the  lead  to  the  greateft,  the  beft  that  could  be  pro 
cured,  in  regard  to  the  exacftnefs  of  the  workmanftup,  and  the  trail) 
parency  of  the  fubftance.  His  way  was  to  begin  his  furveys  with  the 
fmalleft  magnifiers,  and  from  thence  proceed  by  degrees  to  the  greateu ; 
and  by  nature  and  ufe  was  fo  incomparably  dexterous  in  tie  manage 
ment  of  thefe  ufeful  inftruments,  that  he  made  every  obfervation  lubier- 
vient  to  the  next,  and  all  tend  to  confirm  each  other,  and  complete 
the  defcription.  Thefe  no  doubt  were  talents  very  uncommon,  though 
no  lefs  requifite  in  an  obferver  of  iuch  things.  But  the  conftrucling  oi 
very  fine  fciflors,  and  giving  them  an  extreme  fharpnefs,  feems  to  have 

been  his  chief  fecret.  Thefe  he  made  ufe  of  to  cut  very  minute  objects, 

*  becaufe 
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becaufe  they  directed  them  equably  ;  whereas  knives  and  lancets,  let  them 
be  ever  fo  fine  and  fharp,  are  apt  to  diforder  delicate  fubflances,  as  in 

going  through  them  they  generally  draw  after  them,  and  difplace,  fome 

of  the  filaments :  his  knives,  lancets,  and  ftyles  were  fo  very  fine,  that 
he  could  not  fee  to  fharpen  them  without  the  afiiftance  of  the  micro- 
fcope ;  but  with  them  he  could  difledt  the  inteftines  of  Bees  with  the 
fame  accuracy  and  diftindlnefs,  that  others  do  thofe  of  large  animals.  He 
was  particularly  dextrous  in  the  management  of  fmall  tubes  of  glafs  no 
thicker  than  a  briftle,  drawn  to  a  very  fine  point  at  one  end,  but 
thicker  at  the  other.  Thefe  he  made  ufe  of  whenever  he  had  a  mind 
to  fhew,  and  blow  up  the  fmallell  vefiels  difcovered  by  the  microfcope ; 
to  trace,  diftinguifh,  and  feparate  their  courfes  and  communications,  or 

to  injedt  them  with  very  fubtil  coloured  liquors.  As  to  the  infers  them- 

felves,  he  ufed  to  fuffocate  them  in  alcohol  or  fpirit  of  wine,  in  water, 
or  fpirit  of  turpentine,  and  likewife  preferved  them  for  fome  time  in 
thefe  liquids,  by  which  means  he  kept  the  parts  from  putrefying,  and 
confequently  collapfing  and  mixing  together ;  and  added  to  them,  Sefides, 
fuch  ftrength  and  firmnefs,  as  could  not  fail  of  making  the  difiedlions 
far  more  eafy  and  agreeable.  When  he  had  divided  tranfverfely  with 
his  fine  fciflors  the  little  creature  he  intended  to  examine,  and  had  care¬ 
fully  noted  every  thing  that  appeared  without  further  difiedlion,  he  pro¬ 
ceeded  to  extradt  the  vifcera  in  a  very  cautious  leifurely  manner,  with 
other  instruments  of  equal  fubtility ;  but  firft  took  care  to  wadi  away 
and  feparate  with  very  fine  pencils  the  fat  with  which  infers  are  moll 
plentifully  fupplied,  and  which  always  occafions  fome  damage  to  the 
internal  parts,  before  they  can  be  extradled.  This  laft  operation  is  beft 
performed  upon  infedls  whilft  in  the  Nymph  flate.  Sometimes  he  put 
into  water  the  delicate  vifcera  of  the  infedls  he  had  fuffocated,  and  then 
fhaking  them  gently,  procured  himfelf  an  opportunity  of  examining  them, 
efpecially  the  air  vefiels,  which  by  this  means  he  could  feparate  from  all 
the  other  parts  whole  and  entire,  to  the  great  admiration  of  all  thofe  who 
beheld  them  ;  as  thefe  vefiels  are  not  to  be  difbindtly  feen  in  any  other 
manner,  or  indeed  feen  at  all  without  damaging  them.  He  often  made 
ufe  of  water  injedled  by  a  fyringe,  to  cleanfe  thoroughly  the  internal 
parts  of  his  infedls,  then  blew  them  up  with  air  and  dried  them ;  by  which 
means  he  rendered  them  durable,  and  fit  for  examination,  at  a  proper 
opportunity.  Sometimes  he  has  examined  with  the  greateffc  fuccefs,  and 
made  the  moft  important  difcoveries  in  infedls  that  he  had  preferved  in 
balfam,  and  kept  for  years  together  in  that  condition.  Again,  he  has  fre¬ 
quently  made  pundlures  with  a  fine  needle  in  other  infedls,  and  after 
fqueezing  out  all  their  moifture  through  the  holes  made  in  this  manner, 
filled  them  with  air  by  means  of  very  ilender  glafs  tubes,  then  dried  them 
in  the  fhade,  and  laft  of  all  anointed  them  with  oil  of  Spike,  in  which 
a  little  refin  had  been  difiolved,  by  which  means  they  retain  their  proper 
forms  for  a  very  long  time.  He  had  fo  fingular  a  fecret  for  preferving  the 
very  nerves  of  infedls,  that  they  ufed  to  continue  as  limber  and  as  per¬ 
spicuous  as  ever  they  had  been.  .  As  to  Worms  in  particular,  his  way  was 
to  make  a  imall  pundlure  or  incifion  in  them  towards  the  tail,  and  after 
having  very  gently,  and  with  great  patience  fqueezed  out  all  their  humours, 
and  great  part  of  their  vifcera,  injedt  them  with  wax,  fo  as  to  give  and 
continue  to  them  all  the  appearances  of  living,  healthy,  and  vigorous 
creatures.  He  difcovered  that  the  fat  of  all  infedls  was  perfedlly  diiTolvible 

in 
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in  oil  of  turpentine,  end  .1« 
and  this  difcovery  he  always  mad-  m  g  (tattered  over  the 

°f  fH^fo^rtc^obfcme  theavifcera^nandlemakeCit  utterly  impoffible  to  examine 
parts,  fo  *  however  confufed  and  immerfed  they  might  have  been 

imfme’  they  lhew  themfelves  after  this  procefs  very  plainly  and  diftmi-i>, 

1  •*  Inner  and  thoroughly  wafhed  with  fair  water.  Very  often  e  p  n 
°n^  ,emlvs  in  ctlnfing  Of  its  fat  in  this  manner,  the  body  of  a  Angle 
Caterpillar  in  order  t<f  difeover  the  true  cpfiftrudhon  of  that  mfeft  s  heait. 
His  lingular  fagacity  in  ftripping  off  the  Ikin  of  Caterpillars  Aat  were  upon 
the  point  of  fpinning  their  nefts,  deferves  particular  notice.  This  he  ettette 
by  letting  them  drop  by  their  threads  into  fealding  water  and  fuddenly  with¬ 
drawing  “them,  for' by  this  means  the  epidermis  peeled  on  veiy  eafily  ,  a 
whenihis  was  done,  L  pu,  .hen,  i„„  dillill.d  vin^r  and ™ 
mixed  together  in  equal  portions,  which,  by  giving  firmnefs  to  the  parts 
gave  an  opportunity 1  of  feparating  them  with  very  little  trouble  rrom  the 
exuviae  or  Pfkins,  without  any  damage  to  the  vifcera,  fo  that  by  this  con¬ 
trivance  the  Nymph  could  be  fhewn  wrapped  up  m  the  Caterpillar,  ana 
the  Butterfly  in  the  Nymph.  All  thefe  wonders  he  performed  by  the 
liaht  of  the  brighteft  mid-day  fun,  and  had  brought  ms  arts  to  inch  pei 
fedion  that  he  could  exhibit  whenever  he  thought  proper,  the  manner  in 
which  infeds  were  enclofed  in  infeds,  and  were  to  be  extricated  from  their 
enclofures.  He  could  at  laft  change  the  Caterpillar  to  a  Chryiahs  at  his 
pleafure,  and  alfo  could  as  he  pleafed  forward,  flop,  and  regulate  its  motions. 
He  affirmed  nothing  but  what  he  faw,  and  was  able  to  demonftrate  every 
thing  he  affirmed.  He  in  good  earned:  followed  Lord  Bacon’s  advice ;  for 
his  opinions  were  the  fruit  of  his  experience,  and  he  could  effed  the  very 
things,  whofe  exiftence  he  maintained.  Obfervations  alone,  made  with  the 
moft  wonderful  patience  by  experienced  fenfes,  affifted  with  the  fitted 
inftruments,  led  him  into  the  method  followed  by  nature  in  all  her  opera¬ 
tions  ;  and  he  fo  fcrupuloufly  adhered  to  that  great  guide,  that  whenever 
he  formed  a  rule  from  particular  obfervations,  he  did  it  with  fo  much 
caution,  as  to  let  it  include  thofe  particulars  only,  rrom  which  he  had 
deduced  it,  and  extraded  his  canon.  In  explaining  the  works  oi  nature,  he 
ufed  to  reafon  by  comparing  his  obfervations  with  one  another,  and  never 
admitted  the'ufe  of  a  general  application  of  them  upon  any  other  occaflon. 
Thus  he  began,  carried  forward,  and  perfeded  without  any  afliftance,  in  a 
private  and  middling  ftation  of  life,  more  difeovenes  than  all  the  writers  of 
all  the  preceding  ages.  By  thefe  means  he  found  there  were  little  creatures 
that  breathe  at  the  tail,  and  others  that  govern  themfelves  in  the  water  by 
the  help  of  a  little  bubble  of  air,  which  they  expand  at  pleafure  to  afeend 
to  the  furface,  and  comprefs  in  like  manner,  when  deflrous  to  link  to  the 
bottom;  and  can  regulate  it  in  fuch  a  certain  manner,  that  they  can  fufpend 
themfelves  in  any  part  of  the  water  they  choofe.  Some  again  he  difeovered, 
who  have  their  legs  fixed  to  their  jaws ;  and  others  in  which  the  penis  of  the 
male  receives  in  copulation  the  vulva  of  the  female,  and  a  few  which  are 
of  both  fexes  at  once,  and  ad  reciprocally  upon  each  other  as  fuch  at  one 
and  the  fame  time.  In  fine,  from  fuch  an  infinite  number  of  new  and  un¬ 
common  obfervations,  he  formed  a  fyftem  fuperior  by  many  degrees  to  any 
thing  of  the  kind  that  had  as  yet  appeared.  He  even  colleded  the  materials 
upon  which  this  fyftem  was  founded,  rendered  them  durable,  and  digefted 
them,  in  order  to  have  always  at  hand  undeniable  vouchers  for  the  truth  of 
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every  thing  he  advanced.  Such  a  fabriek  had  never  been  raifed  before,  yet 
it  was  raifed  by  him  in  fo  mafterly  a  manner,  that  it  might  have  hood  ages. 
But,  O  hard  fate  of  induftry  !  after  having  been  driven  himfelf  to  offer  his 
curiofities  to  fale  more  like  a  beggar  that  had  nothing  to  give,  than  like  a 
man  who  offered  infinitely  more  than  he  afked,  and  this  too  without  fuccefs  ; 
his  heirs,  after  his  deceafe,  made  propofals  of  felling  them  all,  his  anatomical 
preparations,  his  infeéts,  and  his  inftruments,  for  the  trifling  fum  of  live  thou¬ 
sand  florins,  without  finding  any  one  intelligent  enough  to  buy  them  for  his 
own  ufe,  or  generous  enough  to  purchafe  them  for  that  of  the  public.  Alas, 
what  a  lofs  was  this,  never  to  be  repaired !  Thefe  wonders  of  art  and  nature,  by 
being  feparated  and  fcattered  into  different  hands,  loft  all  their  value,  to  the 
irretrievable  dishonour  of  an  age,  the  moft  remarkable  of  any  that  had  as  yet 
ever  been  for  ftudies  of  this  nature.  As  for  you,  my  readers,  I  mu  ft  inform 
you  of  the  obligations  you  owe,  on  the  prefent  occafion,  to  the  great  Gaubius, 
who  from  his  fincere  love  to  the  republic  of  letters,  tranllated  all  the  works  I 
now  prefent  you,  from  the  original  Dutch  into  Latin,  that  the  curious  of  all 
nations  might  have  the  better  chance  of  reading  them  ;  and  perhaps  it  would 
have  been  a  hard  matter,  if  not  impoffible,  to  find  another  tranflator  equal 
to  the  talk.  The  fa<fts  I  have  here  related  are  collected  from  the  hiftory 
of  the  times,  from  a  repeated  perufal  of  Swammerdam’s  works,  and  from 
the  letters  written  or  received  by  him.  An  accurate  and  well-digefted  col¬ 
lection  of  all  thefe  papers  fupplied  me  with  materials  for  writing  his  life,  and 
I  intend  to  depofit  them  all,  as  well  as  the  original  drawings  made  by  his  own 
hand  in  the  moft  elegant  and  mafterly  manner,  in  the  public  library  of  the 
univerfity,  there  to  remain  as  an  eternal  monument  of  our  author’s  merit, 
and  of  my  exactnefs  and  integrity  in  writing  his  life,  and  publifhing  his 
labours ;  and,  in  fine,  that  fuch  as  take  delight  in  things  of  this  kind,  may 
by  this  means  have  an  eafy  opportunity  of  fatisfying  their  curiofity.  It  was 
thus  I  afted  in  regard  to  the  pofthumous  works  of  the  celebrated  Vail™ 
lant.  Farewel  reader. 


Leyden,  I7V"35* 
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CURIOUS  reader,  before  I  proceed  to  lay  my  obfervations  before  you,* 
I  muft  moft  humbly  requeft,  that  you  will  not  be  difpleafed,  if  in  all 
this  work  I  have  only  made  ufe  of  my  own  obfervations,  as  a  folid  and 
immoveable  foundation  to  build  upon,  and  that  from  them  I  ha;ve  deduced 
certain  conelufions,  folid  theorems,  and  clafles  digefted  in  due  order.  For 
as  long  as  neither  nature  herfelf  exhibits  any  thing  in  oppofition  to  thefe 
theorems,  nor  other  writers  produce  experiments  to  contradidi  them ;  we 
may  reft  aflured  of  the  truth  of  what  I  have  delivered ;  but  then  we  muft 
not  wander  beyond  the  limits  of  fuch  obfervations,  nor  by  draining  them 
too  much,  make  them  extend  to  things  not  as  yet  fufficiently  difcovered. 
Otherwife,  as  nature  is  utterly  inexhauftible,  we  fhould  be  in  danger  of  fall¬ 
ing  into  errors  $  and  indeed  it  is  generally  our  own  fault  that  things  of  them- 
felves  fufficiently  clear  and  evident,  become  obfcure,  and  even  impenetrable 
to  us.  Thus  a  perfon  would  be  guilty  of  a  great  miftake,  who,  after 
running  over  all  the  animals  he  knew,  never  to  be  at  once  male  and  fe¬ 
male,  fhould  from  thence  conclude,  that  both  fexes  are  never  found  in  one 
and  the  fame  fubjedt ;  whereas  the  contrary  appears  in  Snails,  which  are  all 
capable  of  impregnating  as  males,  and  conceiving  as  females,  but  with  this 
reftridtion,  that  the  fame  Snail  cannot  adt  upon  itfelf ;  fo  that  a  mutual  inter- 
courfe  of  two  is  requifite  to  carry  on  the  bufinefs  of  propagation,  as  I  many 
years  ago  demonftrated  before  a  numerous  company.  As  therefore  all  the 
experiments  I  have  hitherto  made,  agree  perfectly  together,  and  mutually 
fupport  each  other,  there  is  the  lefs  reafon,  till  fomething  appears  in  the 
nature  of  things  to  break  the  thread  of  my  fyftem,  to  be  ftartled  at  the 
objedtions  of  others,  who  never  made  the  fame  obfervations,  and  are  not 
perhaps  properly  qualified  to  make  the  fame  experiments.  But  if  hereafter 
any  thing  fhould  occur,  that  I  may  have  reafon  to  think  deferves  to  be  added 
to  what  I  have  already  advanced,  or  exceeds  the  bounds  to  which  I  have 
confined  myfelf,  or  appears  repugnant  to  my  former  obfervations ;  I  promife 
faithfully  to  publifh  them,  though  they  fhould  abfolutely  deftroy  the  prin¬ 
ciples  I  have  laid  down,  provided  that  they  ferve  to  confirm  and  illuftrate 
the  truth.  And  I  moreover  earneftly  requeft  all  thofe  who  love  truth  as  I 
do,  and  are  equally  anxious  to  find  it  out,  to  affift  me  on  this  occafion  with 
their  favour  and  advice. 

But  as  the  moft  eminent  amongft  the  ancient  writers  on  this  branch  of 
natural  hiftory,  have  propofed  two  different  manners  in  which  infedts  un¬ 
dergo  their  mutations;  one  known  by  the  name  of  Nymph,  and  the  other 
by  that  of  Chryfalis,  calling  Nymph  that  change  of  the  Worm,  under 
which  it  exhibits  the  form  of  the  infedt  that  is  to  iffiie  from  it;  and  Chry¬ 
falis,  that  other  change  which  fhews  no  figns  of  the  future  infedl ;  I  muft 
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forewarn  my  readers  that  I  fhall  by  no  means  admit  two  different  fpecies  of 
changes,  as  I  can  plainly  and  diftindtly  difcover  in  the  Chryfalis,  as  well  as  in 
the  Nymph,  all  the  parts  of  the  future  infedl,  and  can  even  give  ocular  proof 
of  their  exigence.  And  as  to  the  parts  not  appearing  externally  in  the  Chry¬ 
falis  as  clearly  as  they  do  in  the  Nymph,  and  the  former  having  a  gold  co¬ 
lour,  which  I  never  obferved  in  the  latter,  it  is  not  a  thing  of  confequence 
enough  to  make  me  alter  my  opinion. 

But  perhaps  the  reader,  as  yet  a  novice  in  the  hiflory  of  infedts,  may  not 
rightly  underhand  what  I  mean  by  the  words  Nymph  and  Chryfalis,  I  muff 
refer  him  to  the  figures  of  this  work,  where  he  will  find  the  Nymph  of  the 
Ant  reprefented  under  number  v.  Tab.  XVI.  and  the  Chryfalis  of  the  noc¬ 
turnal  Butterfly,  under  the  fame  number  v.  Tab.  XXXIII.  For  the  fake  óf 
greater  perfpicuity,  I  obferve  the  fame  order  in  Tab.  I,  XII.  and  XXXVIII. 
where  I  place  before  my  readers  other  fpecies  of  Nymphs  that  fhall  be  de- 
fcribed  in  their  proper  places,  and  afterwards  fummed  up  under  one  view,  in 
the  general  comparifon  of  mutations,  with  which  I  intend  to  conclude  this 
work.  Farewell. 
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The  defign  and  dijirihution  of  the  work , 


AFTER  an  attentive  examination  of 
the  nature  and  fabriek  of  the  leaft 
and  largeft  animals,  I  cannot  but  al¬ 
low  the  lefs  an  equal,  or  perhaps 
fuperior  degree  in  dignity.  Whoever  duly  con- 
fiders  the  condud  and  inftind  of  the  one,  with 
the  manners  and  actions  of  the  other,  muft  ac¬ 
knowledge  all  are  under  the  direction  and 
controul  of  a  fupreme  and  lingular  intelligence ; 
which,  as  in  the  largeft,  it  extends  beyond  the 
limits  of  our  comprehenfton,  efcapes  our  re- 
fearchesinthefmalleft.  If,  while  we  dified  with 
care  the  larger  animals,  we  are  filled  with  won¬ 
der  at  the  elegant  difpofition  of  their  limbs, 
the  inimitable  order  of  their  mufcles,  and  the 
regular  diredion  of  their  veins,  arteries,  and 
nerves ;  to  what  an  height  is  our  aftonifhment 
raifed,  when  we  difeover  all  thefe  parts  arranged 
in  the  leaft,  in  the  fame  regular  manner.  How  is 
it  poflible  but  we  muft  ftand  amazed  when  we 
refled  that  thofe  animalcules,  *  whofe  little  bo¬ 
dies  are  fmaller  than  the  fineft  point  of  our 
difleding  knife,  have  mufcles,  veins,  arteries, 
and  every  other  part  common  to  the  larger  ani¬ 
mals  ?  Creatures  fo  very  diminutive,  that  our 
hands  are  not  delicate  enough  to  manage,  or 
our  eyes  fufficiently  acute  to  fee,  them  j  info- 
much  that  we  are  almoft  excluded  from  ana¬ 
tomizing  their  parts,  in  order  to  come  at  the 
knowledge  of  their  interior  conftrudion.  Thus, 
what  we  know  of  the  fabriek  of  thofe 
creatures  reaches  no  farther  than  to  a  fimple 
enumeration  of  the  parts  which  we  have  be¬ 
fore  obferved  in  larger  creatures.  We  are  not 
only  thus  in  the  dark,  in  attempting  a  difeo- 
very  of  the  conftrudion  of  the  leaft  animalcules, 
but  we  even  gain  very  little  knowledge  of  the 
wonderful  texture  of  the  vifeera  of  the  largeft 


animals :  for  as  the  point  of  our  difteding 
knife  is  not  minute  enough  to  feparate  the 
tender  parts  of  the  fmall  animals,  it  is  not 
lefs  unfit  to  be  ufed  in  difeovering  the  extremi¬ 
ties  of  the  nerves  and  veins  in  the  larger. 

As  our  knowledge  of  both  fpecies  of  ani¬ 
mals  is  fo  far  limited  by  our  ignorance,  and 
as  we  have  not  hitherto  had  fuch  a  fufficient 
number  of  experiments  as  are  necefiary  to 
form  a  proper  judgment  of  their  elegant  ftruc- 
ture,  and  the  admirable  difpofition  of  their 
parts,  we  may  eafily  fee  how  rafh  and  precipi¬ 
tate  their  opinion  is,  who  efteem  the  larger 
creatures  only  as  perfect,  and  the  lefs  as  fcarce 
worthy  to  be  clafled  with  animals;  but,  as 
they  fay,  produced  by  chance,  or  generated 
from  putrefaction  ;  rendering,  by  fuch  rea- 
foning,  the  conftant  order  of  nature  fubjed 
to  chance.  But  as  it  happens  to  the  fmalleft 
of  animals,  for  inftance,  to  thofe  produced 
from  the  egg  of  the  Acarus  which  is  fo  minute, 
as  fcarcely  to  be  vifible,  fo  alfo  it  is  with  the 
largeft  animals  ;  their  origin  is  not  more  obvi¬ 
ous  or  more  vifible,  perhaps  it  is  rather  more 
obfeure,  and  they  derive  their  being  from  a 
lefs  vifible  beginning.  Nor  let  any  man  ima¬ 
gine  that  I  fay  this  without  convidion,  fince  I 
have  found  by  diligent  inquiry  that  the  largeft 
animal  is  not  in  its  firft  formation  bigger  than 
the  rudiment  of  an  Ant ;  and  therefore,  unlefs 
the  Great  Creator  had  fet  certain  bounds  to  the 
growth  of  every  kind,  which  it  cannot  ex¬ 
ceed,  I  fee  no  reafon  why  the  Ant  might  not 
furpafs  in  bulk  the  largeft.  Perhaps,  their  fizes 
proceed  in  proportion  to  the  greater  or  lefs 
ftrength  of  the  heart,  by  which  the  parts  muft 
be  extended,  againft  the  prefiure  of  the  at- 
mofphere.  Notwithftanding  the  fmallnefs  of 


*  We  are  accuftomed  to  ufe  the  word  animalcule,  to  exprefs  thofe  minute  creatures  in  particular,  which  are  only 
feen  by  the  afliftance  of  microfcopes  ;  this  author  applies  it  to  fmall  animals  in  general,  which  was  its  original, 
and  is  its  more  proper,  meaning. 

Ants, 
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Ants,  nothing  hinders  our  preferring  them  to  the 
largeft  animals,  if  we  Confider  either  their 
unwearied  diligence,  their  wonderful  ftrengtb, 
or  their  inimitable  propenfity  to  labour  ;  or, 
to  fay  all  in  one  word,  their  amazing  and  in- 
comprehenfible  love  to  their  young,  whom  they 
not  only  carry  daily  to  fuch  places  as  may  afford 
them  food,  but,  if  by  accident  they  are  killed, 
and  even  cut  into  pieces,  they,  with  the  utmoft 
tendernefs,  will  carry  them  away  piecemeal 
in  their  arms.  Who  can  fhew  luch  an  ex¬ 
ample  among  the  largeft  animals,  which  are 
dignified  with  the  title  of  perfedt  ?  Who  can 
find  an  inftance  in  any  other  creature,  that 
may  come  in  competition  with  this  ?  But  in 
the  entrance  of  this  work  it  is  not  my  inten¬ 
tion  to  explain  the  form  and  wonderful  pro¬ 
pagation  of  animalcules,  which  feem  to  be 
exanguious  or  to  have  no  blood :  I  fhall  treat 
in  general  of  the  manner  of  their  furprifing 
metamorphofes  ;  and  at  the  fame  time  fhew, 
that  they  not  only  refemble  other  animals  in 
the  increafe  of  their  parts,  but  that  they  ex¬ 
ceed  them  by  infinite  degrees.  This  being 
done,  the  particular  obfervations  concerning 
thofe  animalcules  fhall  be  fully  explained  in 
their  proper  order  and  place.  But  before  I 
proceed  to  them,  it  will  be  neceffary  to  prefix 
a  general  difleftation  on  their  nature. 

That  I  may  make  good  the  promife  which, 
twelve  years  ago,  I  made  to  the  public  in  the 
preface  to  my  book  of  Refpiration,  (and  which  I 
have  been  unhappily  hitherto  hindered  from  ful¬ 
filling  by  ficknefs,  and  other  impediments,)  I  am 
now  to  fhew  the  particular  change  of  the  Ca¬ 
terpillar  into  a  Chry falis  j  as  alfo,  the  nature 
and  various  forms  of  thofe  animalcules,  which 
are  faid  to  be  exanguious,  before  and  after  their 
change  into  Nymphs :  but  I  judge  it  ex¬ 
tremely  neceflary  to  eftablifh  firft  fome  certain 
propofitions,  and  to  explain  the  order  of  their 
changes.  This,  fully  underftood,  will  contribute 
to  a  clear  and  diftindt  perception  of  the  irre¬ 
gular  and  various  appearances  of  infedts  j  Ap¬ 
plying  the  place  of  a  pencil,  and  reprefenting, 
as  it  were,  in  their  true  colours,  the  variations 
ot  them ;  fetting  each  in  a  juft  light,  and  in 
their  native  drefs.  Thus  fome  certain  and  fixed 
principles  will  be  Applied  to  the  ingenious, 
who  are  curious  in  thefe  things  j  artd  the 
obfervations,  of  which  I  fhall  give  a  confi- 
derable  number,  will  remain  as  a  firm  foun¬ 
dation  and  fure  fupport  for  all  thofe  experi¬ 
ments  that  fhall  be  made  concerning  them,  or 
all  that  poflibly  can  be  made.  Nor  does  it 
appear  to  me  a  matter  of  fmall  moment  to  have 
difcovered  rules  and  theorems  in  the  nature  of 
things,  by  the  affiftance  of  which  all  thofe 
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metamorphofes  of  infers,  which  have  the  ap¬ 
pearance  of  fidtion  and  fancy,  and  differ  in  forni 
and  ftrudture  infinitely  from  each  other,  are 
reduced  to  one  foundation  and  kind  only  ;  in¬ 
cluding  in  three  or  four  orders  of  changes  all 
the  various  fpecies.  This  may  be  perceived  in 
the  firft  rudiments  of  thofe  creatures  which 
appear  to  us  under  the  form  of  eggs. 

The  true  nature  of  the  metamorphofes  of 
thefe  animalcules  feems  to  have  been  Abjedt 
to  the  fate  of  fome  valuable  pidture,  which,  by 
length  of  time,  being  foiled  and  clouded  with 
dirt,  no  longer  fhews  the  true  form  of  its 
figures,  but  has  an  appearance  altogether  diffe¬ 
rent;  fo  that  it  mull  be  cleaned,  and  its  origi¬ 
nal  luffre  reffored,  if  we  would  difcover  its 
true  appearance.  In  the  fame  manner  here,  be¬ 
fore  we  can  explain  the  pofitions  and  the  feries  of 
the  changes,  and  illuftrate  them  by  particular 
examples,  it  is  neceffary  we  fhould  reftore  this 
excellent  appearance,  or,  if  I  may  fo  fpeak, 
that  curious  pidture,  exhibiting  the  natural 
forms  of  infedts :  which,  by  the  learned  as  well 
as  others,  through  length  of  time,  has  been 
fo  foiled  and  oblcured,  that  the  beautiful  and 
genuine  changes  of  thofe  animalcules  do  not 
appear  properly  what  they  are,  but  rather  fome- 
what  elfe,  or  at  leaf!:,  are  feen  in  a  confufed 
manner.  Thefe  muft  therefore  be  cleared  from 
the  falfe  traditions  of  philofophers,  by  our  theo¬ 
rems,  as  by  the  genuine  tindt  of  nature,  and 
reftored  to  their  native  beauty. 

We  fhall  now  proceed  to  the  four  diftindt; 
things  which  are  to  be  treated  of  in  this  work. 
In  the  firft  place,  we  fhall  confider  the  Nymph 
as  the  original  ground  of  all  the  transformations 
of  infedts,  or  exanguious  animals ;  but,  left  any 
one  fhould  miftake  the  ufe  of  the  word  trans¬ 
formation,  I  here  add,  that  both  in  this,  and 
in  every  other  part  of  the  enfuing  work,  I  in¬ 
tend  no  more  by  that  term,  than  the  gradual 
and  natural  growth  of  thofe  creatures.  Se¬ 
condly,  we  fhall  fhew  by  what  means  it  has 
happened,  that  the  knowledge  of  the  Nymph, 
or  original  ground  of  thofe.  natural  changes, 
has  been  fo  obfcured  and  darkened.  This  we 
fhall  take  care  to  clear  up  and  reftore  to  its  for¬ 
mer  ftate.  Thirdly,  we  fhall  eflablifh  four 
feries  or  orders  of  thofe  changes,,  taken  from 
nature,  to  which  all  the  metamorphofes  of  the 
exanguious  animalcule  may  be  referred,  as  de¬ 
pending  only  upon  one  foundation.  Laftly,  the 
order  of  the  natural  changes  of  their  parts  will 
be  confirmed  by  particular  examples  in  the 
infedts  themfelves,  together  with  the  figures 
of  them,  and  the  whole  clearly  and  diftindtly 
explained. 
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CHAP.  II. 

The  fingle  foundation  of  the  changes  obfervable  in  the  know?!  infe&s  Jhewn  to  he 
the  Nymph ;  with  an  explanation  of  the  manner  in  which  worms  and 
Caterpillars  beco?ne  Nymphs . 


THOUGH,  amongftall  the  mutations 
of  nature  which  deferve  our  attention, 
none  appears  more  furprizing  to  the  generality 
of  mankind,  than  that  by  which  a  Caterpillar 
affumes  the  form  of  a  winged  animal,  it  in 
reality  deferves  no  more  admiration,  than  any 
other  change  in  the  forms  of  Bees*  or  the  trans¬ 
formation  obfervable  in  plants.  This  will  evi¬ 
dently  appear  to  any  one,  who,  having  exa¬ 
mined  the  real  nature  of  fuch  metamorphofes* 
will  obferve  how  exaótly  they  agree,  not  only 
with  the  growth  of  animals  which  undergo  no 
fuch  change;  but  alfo  with  the  fhooting  or  bud¬ 
ding  out  of  plants  and  flowers.  Whatever  dif¬ 
ficulty  we  find  in  this,  is  merely  an  effect  of 
our  own  miftaken  notions  ;  and  our  admiration 
arifes  from  our  ignorance  of  the  nature  of  the 
Nymph  or  Chryfalis.  In  this  the  little  animal 
lies,  like  the  flower  in  its  bud.  Before  I  pro¬ 
ceed  farther  on  this  head,  it  may  be  proper  to 
obferve,  that  thefe  words,  Nymph  and  Chryfalis, 
fignify  the  fame  thing,  and  that  there  is  no  dif¬ 
ference  in  the  nature  of  the  fubjedts  to  which 
they  are  applied. 

To  advance  toward  my  purpofe,  I  muft  re¬ 
peat,  that  the  reader  is  to  take  particular  notice, 
that  to  acquire  a  fatisfadlory  knowledge  of  the 
mutations  which  happen  in  the  eggs  of  infects  in 
general,  as  well  as  in  the  worms  or  Caterpillars  in 
particular  hatched  from  them,  he  muft  firft  clearly 
and  diftindtly  comprehend  the  nature  of  the 
Nymph,  Necydalis,  Chryfalis,  or  Aurelia. 
Though  we  muft  allow  that  there  appears,  as  it  is 
generally  called,  fome  accidental  difference  be¬ 
tween  the  plain  unadorned  Nymph,  and  that  form 
ofit,  which,  from  its  bright  gold  colour,  isjcalledan 
Aurelia,  or  Chryfalis ;  upon  muttire  confiderati- 
on,  this  will  be  found  merely  accidental,  without 
any  difference  in  the  internal  conftitution  of 
their  parts,  fufficient  to  alter  in  them  what  is 
commonly  called  the  effence  of  things.  This 
great  truth  being  once  underftood  of  infers 
in  general,  may  be  afterwards  applied  to  every 
particular  fpecies  of  them :  for  instance,  to 
the  Silk-worm,  whofe  Nymph  or  Necydalis  is 
never  called  Nymph  by  naturalifts ;  but  only 
Necydalis  and  Chryfalis,  though  it  is  in  fadt  a 
Nymph,  and  is  called  Chryfalis  merely  on  ac¬ 
count  of  the  external  difference  in  colour. 

That  we  may  fucceed  the  better  in  examin¬ 
ing  the  nature  of  this  Nymph,  or  Chrylalis,  upon 
which,  as  upon  an  immoveable  bafts,  the  doc¬ 
trine  of  all  the  changes  obfervable  in  infects 
is  fd  evidently  founded,  that  the  jarring  opinions 
of  all  the  naturalifts  who  have  hitherto  wrote 
upon  the  fubjedt,  muft  appear  utterly  vain ; 
it  is  neceffary  to  obferve,  that  the  Nymph,  or 
C'hryfalis,  is  nothing  more  than  a  change  of  the 


Caterpillar  or  worm ;  or,  to  fpeak  more  prcw 
perly,  an  accretion,  growth,  or  budding  of  the 
limbs  and  parts  of  the  Caterpillar  or  worm,  con¬ 
taining  the  embryo  of  the  winged  animal  that 
is  to  proceed  from  it.  The  Nytiiph,  or  Chry¬ 
falis,  may  even  be  confldered  as  the  winged 
animal  itfelf  hid  under  this  particular  form. 
From  whence  it  follows,  that  in  reality  the  Ca¬ 
terpillar,  or  worm,  is  not  changed  into  a  Nymph 
or  Chryfalis  *  nor,  to  go  a  ftep  further,  the 
Nymph  or  Chryfalis  into  a  winged  animal  *  but 
that  the  fame  worm  or  Caterpillar,  which,  oil 
calling  its  fkin,  affumes  the  form  of  a  Nymph  or 
Chryfalis,  becomes  afterwards  a  winged  animal. 
Nor,  indeed,  can  it  be  faid  that  there  happens 
any  other  change  on  this  occafton,  than  what 
is  obferVed  in  chickens,  from  eggs  which  are 
not  transformed  into  cock  or  hens,  but  grow 
to  be  fuch  by  the  expanfton  of  parts  already 
formed.  In  the  fame  manner  the  Tad-pole  is 
not  changed  into  a  Frog,  but  becomes  a  Frog,  by 
an  unfolding  and  increafing  of  fome  of  its 
parts. 

Hente  it  follows,  that  in  the  Aurelia,  and 
more  particularly  in  the  Nymph,  fo  called  by 
Ariftotle*  with  the  greateft  propriety,  there  are 
not  only  all  the  parts  and  limbs  of  the  little  winged 
animal  itfelf ;  but,  what  is  more  furprifiing,  though 
’till  now  unnoticed  by  any  author  I  have  met 
with,  all  thefe  parts,  or  limbs,  are  to  be  dis¬ 
covered,  and  may  be  fhewn  in  the  worm  itfelf, 
on  ftripping  off  its  fkin  in  a  careful  manner.  If 
therefore  we  retain  the  name  of  Nymph,  ufed 
by  Ariftotle,  the  worm  at  this  period  may  be 
confldered  as  marriagable,  and,  if  we  may  make 
ufe  of  thefe  expreflions,  entering  into  the  con¬ 
nubial  ftate.  We  may  further  fhev?  this,  by 
confidering  that  the  worms,  after  the  manner 
of  the  brides  in  Holland,  fh’ut  themfelves  up 
for  a  time,  as  it  were  to  prepare,  and  render 
themfelves  more  amiable,  when  they  are  to  meet 
the  other  lex  in  the  field  of  Hymen.  Since 
therefore  the  word  Nymph  expreffes  the  nature 
of  the  thing  better  than  any  other,  as  will  more 
clearly  appear  hereafter,  we  fhall  adopt  it  on 
this  occafton  to  avoid  confufion,  and  to  be  the 
better  underftood  :  for  though  the  words  Chry¬ 
falis  and  Aurelia  are  employed  to  exprefs  the 
fame  thing,  they  properly  imply  fome  external 
differences,  which  we  have  already  named,  and 
fhall  hereafter  treat  of  more  at  large. 

That  elegant  difpofition,  and  diftindt  fram¬ 
ing  of  parts,  which  I  have  mentioned,  is  parti¬ 
cularly  obfervable  in  the  Nymphs  of  Ants,  Tab. 
XVI.  No.  v.  Flies,  Tab.  XLI.  fig.  n,  and  Bees, 
Tab.  XXV.  fig.  vi.  as  will  appear  upon  in- 
fpedting  their  figures  in  Tab.  XVI.  XLI. 
and  XXV.  For  fome  accidents,  as  thev  are 


called. 
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called,  fuch  as  colour,  firmnefs  of  the  parts,  and 
the  like  excepted,  thefe  Nymphs  repreient  ex¬ 
actly,  and  in  a  furprifing  manner,  the  little  wing¬ 
ed  animals  they  are  to  produce  j  and  even  in 
the  fpace  of  two  or  three  days  after  they  have 
caft  a  very  thin  fkin,  all  thole  parts  appear  in 
mold  of  them. 

This  accurate  agreement,  or  rather  this  fame- 
nefs  of  the  Nymph  with  the  little  animal  it  co¬ 
vers  in  the  prelent  form,  has  given  room  to 
fome  who  have  written  on  this  fubjedt,  to  call 
the  Nymphs  of  Ants,  Flies,  and  Bees,  by  the 
names  of  Ant-fhaped,  Fly-fhaped,  and  Bee- 
fhaped  Nymphs.  This  we  fee  in  Ariftotle,  in 
the  place  above  cited  :  He  fays,  “  When  they 
*c  have  received  the  out  lines  of  the  fhape  which 
“  they  are  afterwards  to  wear,  at  this  period 
“  they  are  called  Nymphs.”  Even  the  learned 
Mouffet,  though  in  his  book  of  Infedts  he  be¬ 
llows  a  particular  chapter  upon  the  Chryfalis, 
there  denies  that  any  diftindt  parts  are  to  be 
obferved  in  it,  yet  is  not  to  be  underflood 
as  including  the  Nymph  in  that  affertion  5  he 
does  not  even  make  the  leaf!  mention  of  it : 
and,  indeed,  thofe  diltindt  parts  are  fo  evident  in 
the  Nymphs  of  infedts,  as  fcarce  to  leave  the 
leafl  room  in  any  to  doubt,  but  that  they  are 
the  very  animal  which  they  fo  evidently  re- 
prefent.  This  certainly  mull  be  the  reafon  why 
the  Nymphs  are  often  call’d  Chryfallides  and  Au¬ 
relias  by  the  fame  author,  in  the  courfe  of  his 
work  j  though  no  defcription  is  given  of  them 
in  the  chapter  we  have  here  named. 

As  errors  never  are  confined  to  thofe  who  firft 
fall  into  them,  the  incomparable  Harvey  *,  by 
committing  the  fame  millake  with  Mouffet  in 
his  notions  concerning  the  nature  of  the  Chry¬ 
falis,  has  ranked  the  Nymphs  of  the  Bees  in  the 
number  of  them.  With  the  fame  Mouffet, 
Ariftotle  and  Aldrovandus  have  explained  the  dif¬ 
ficulties  which  occur  in  following,  by  a  nice  exa¬ 
mination,  the  tranfmutations  of  this  clafs  of 
infedts,  by  a  fyftem  more  ingenious  and  fubtil, 
than  agreeable  to  truth  and  the  nature  of  things  j 
fince  both  he  and  Ariftotle  4,  Aldrovandus,  and 
numbers  of  other  authors,  have  imagined,  that 
the  Nymphs  of  Bees  are  fo  far  from  containing 
the  parts  of  the  future  infedts  ;  that  they  can 
only  be  looked  upon  as  the  eggs  which  are  to 
produce  them. 

Tho’  there  are  fome  flight  external  differences 
between  the  Nymph  and  Chryfalis,  which  we 
have  already  obferved,  the  Chryfalis  notwith- 
ftandingought  to  be  confidered  as  a  Nymph ;  there 
are  alfo  fome  external  differences  amongft  the 
Nymphs  themfelves,  which  it  is  likewife  proper 
to  take  notice  of  in  this  place.  Thus,  there  is 
by  far  a  greater  agreement  between  the  Nymph 
of  the  common  Ant  and  the  Ant  itfelf,  than  there 
is  between  the  Nymphs  of  Bees,  or  of  Flies,  and 
thefe  winged  infedts  refpedtively  ?  fo  that  there 
appears  the  fame  difagreement  between  Nymphs 
of  one  kind  and  another,  as  between  thefe  and 
Chryfallides.  Butasall  thefe  differences  aremerely 
accidental,  as  will  hereafter  more  plainly  appear, 
little  regard  is  to  be  paid  to  them ;  notwith- 
ftanding  Ariftotle,  who  at  the  fame  time  that 
he  afferts  a  fimilitude,  in  point  of  fhape,  between 


the  Nymphs  and  the  little  animals  to  be  ex- 
pedted  from  them,  fo  far  denies  fuch  a  pro¬ 
perty  in  the  Chryfallides,  that  he  reprefents 
them  merely  as  the  eggs  of  thofe  infedts  to 
which  they  belong  J. 

That  we  may  treat  more  accurately  of  the 
Chryfalis,  or  Aurelia,  which  is  indeed  nothing 
more,  than  a  gold-coloured  or  gilded  Nymph, 
and  neither  is  nor  ought  to  be  called  fpecifically 
or  diftindtly  by  this  name,  nor  can  at  all  times, 
feeing  all  the  Nymphs  which  are  called  Chry¬ 
fallides  have  not  this  bright  outfide 3  this  Chry- 
fallis,  I  fay,  in  the  fame  manner  as  has  been 
fhewn  of  the  nymph,  “  not  only  contains  all 
“  the  parts  of  the  future  animal,  but  is  indeed 
that  animal  itfelf”.  This  truth,  however,  is  con- 
tradidted  among  the  antients  by  Ariftotle,  and 
among  the  moderns  by  Harvey,  and  number- 
lefs  other  writers.  As  we  have  obferved  that  the 
Nymph  of  the  Ant  differs  from  that  of  the  Bee? 
and  this  laft  from  the  Nymph  of  the  Fly 5  we 
remarked  alfo,  that  the  Nymph  generally  known 
by  the  name  of  a  Chryfalis,  differs  from  all 
thofe  beforementioned.  That  this  may  appear 
the  plainer,  for  example,  in  the  cafe  of  the  But¬ 
terfly’s  Chryfalis,  Tab.  XXXV.  fig.  vi.  and  vn. 
it  will  be  proper  regularly  to  demonftrate,  not 
only  the  differences  by  which  the  Nymphs  of 
the  Ant,  Bee  and  Fly  may  be  diftinguifhed 
from  one  another’s,  but  thofe  variations  like¬ 
wife  by  which  the  Butterfly’s  Chryfalis  is  dif¬ 
tinguifhed  from  thefe  Nymphs ;  and  the  dif¬ 
ferences  alfo,  by  which  all  thefe  Nymphs 
and  Chryfallides  vary  from  the  infedts  they  are 
to  produce.  By  this  means  we  fhall  be  enabled 
to  attain  a  perfedt  idea  of  that  molt  remarkable 
property,  by  which  they  perfedtly  agree  with 
each  other.  This  property  we  affirm  to  confifl 
in  an  exadt  reprefentation  of  the  future  animal, 
and  of  all  its  parts. 

The  firft  property  then,  by  which  the  Nymph 
of  the  Ant,  Tab.  XVI.  No.  v.  agrees  better  with 
the  Ant,  than  the  NymphsofFlies,  Bees,  or  Butter¬ 
flies,  do  with  thofe  infedts  refpedtively,  and  by 
which  property,  of  courfe,  the  Nymph  of  the  Ant 
differs  from  the  Nymphs  of  the  three  other  infedts 
before-mentioned,  confifts  in  this 3  that  the  com¬ 
mon  Ant,  which  has  no  wings,  but  only  anten¬ 
nae,  or  horns,  and  legs,  affords  as  clear  and  diftindt 
a  reprefentation  of  thofe  parts,  when  hid  un¬ 
der  the  form  of  a  Nymph,  as  when  it  after¬ 
wards  appears  in  its  own  proper  and  perfedt 
fhape  3  excepting  only,  that  the  legs  and  horns, 
which  in  the  Nymph  are  folded  up  in  a  delicate 
manner,  fhew  themfelves  at  large,  and  in  ano¬ 
ther  fituation,  in  the  Ant  itfelf.  So  that  the  dif¬ 
ferent  difpofition  of  thefe  parts,  in  the  ant  and 
its  Nymph,  which  every  one  mu  ft  allow  to  be 
an  article  of  little  confequence,  conftitutes  all 
the  difference  that  there  is  between  them. 
Neverthelefs,  the  overlooking  of  this  truth,  the 
molt  important  of  all  in  the  theory  of  infedts,  in 
the  cafe  of  their  Chryfallides,  has  been  the  great 
reafon  why  the  true  knowledge  of  the  nature 
of  this  fpecies  of  Nymph  has  been  buried  to  this 
time  in  obfcurity,  to  give  way  to  a  fancied  me¬ 
tam  orphofis. 
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The  other  difference,  or  that  which  is  re¬ 
markable  in  fhape  between  the  Fly,  Tab.  XLI. 
fig.  ii.  and  its  Nymph,  and  between  the  other 
infedts  already  mentioned,  and  theirs,  confifts 
chiefly  in  this,  that  the  wings  which  in  the 
common,  or  more  fcarce  Fly,  appear  ftretched 
out  and  expanded  over  the  body,  are  folded 
up  in  the  Nymph,  and  lie  clofe  along  its  fides, 
and  between  its  legs.  This  is  alfo  the  cafe  in 
the  common  Ant ;  whereas  both  in  the  Fly  and 
its  Nymph,  the  horns,  and  probofcis  or  trunk, 
are  almoft  the  fame  in  every  refpedt. 

The  third  difference,  or  that  which  is  ob- 
ferved  between  the  Bee  and  its  Nymph,  Tab. 
XXV.  fig.  vi.  and  the  infedts  already  named, 
and  their  Nymphs,  is  this,  that  the  legs  and 
Nymph  of  the  Bee,  which,  befides  horns,  has 
four  wings,  and  a  little  trunk  turned  up  towards 
its  body,  carries  thofe  parts  in  a  different  po- 
fition,  from  that  wherein  they  are  feen  in  the 
Bee  itfelf,  and  in  a  manner  which  makes  it  dif¬ 
ficult  to  difcern  them.  The  wings,  like  thofe 
of  the  common  Fly,  Tab.  XXXVIII.  fig.  iv. 
are  folded  up,  and  lie  clofe  along  its  fides,  and 
between  its  legs ;  but  the  little  trunk,  fo  dif¬ 
ficult  to  be  obferved  in  the  common  Fly  and  its 
Nymph,  is  very  confpicuous  in  that  of  the 
Bee,  where  it  lies  delicately  difpofed  between 
the  contradfed  legs  of  the  embryo. 

As  therefore  all  the  parts  of  thefe  Nymphs 
may  be  eafily  diftinguifhed  in  them,  though 
occafionally  with  fome  accidental  differences; 
fo  one  thing  is  equally  common  to  all  of  them, 
namely,  that  each  of  them  clearly  expreffes  the 
infedt  which  is  to  be  expedted  from  it,  or  is  ra¬ 
ther  already  that  very  infedt;  which  in  the 
manner  of  the  Caterpillar,  the  better  to  explain 
the  difference  between  the  Nymph  and  the 
future  infedt,  is  now  preparing  to  caft  off  a  fkin, 
to  become  from  a  Nymph,  a  winged  animal ;  in 
the  fame  manner  as  it  had  caft  one  off  before, 
from  a  Worm,  to  become  a  Nymph.  Thefe 
operations  of  nature  Libavius*has  fufficiently 
explained  in  the  Silk  Worm,  and  faithfully  re- 
prefented  in  his  elegant  drawings. 

It  is,  moreover,  worthy  to  be  obferved,  that 
the  legs,  wings,  trunk,  horns,  and  every  other 
part  of  the  animal,  are  covered  with  a  mem¬ 
brane  of  equal  thicknefs,  in  every  place  where 
they  do  not  lie  upon  each  other.  This  is  the 
reafon  why,  in  the  Nymphs  of  infedts,  almoft 
all  the  members  appear  free,  flexible,  and  ca¬ 
pable  of  motion ;  for  there  is  a  fpace  between 
all  thefe  parts  acceffible  to  the  air ;  and  they 
neither  touch,  nor  can  adhere  to  one  another. 
This  alfo  is  the  reafon,  why  the  free  fpace 
produces  a  flight  (hade  between  fome  of  the 
parts,  affording  the  curious  eye  an  opportunity 
of  determining  exadtly  the  figure  of  the  infedt’s 
little  body,  and  all  its  limbs ;  to  this  caufe 
alfo,  we  are  to  attribute,  that  the  Nymphs  become 
of  a  particular  colour,  as  foon  as  they  have  gone 
through  their  necefiary  change,  and  appear  of 
a  perfect  milky  whitenefs. 


In  the  Chryfallides,  fome  of  which,  like  the 
other  Nymphs,  affume  this  milky  hue  at  the 
time  of  their  change,  but  afterwards  become 
lpotted  with  gold,  or  entirely  cloathed  in  that 
rich  colour,  it  is  a  more  difficult  matter,  on  a 
bare  furvey  of  their  outfides,  to  diftinguifh  the 
parts  of  the  infedt  one  from  another.  Their 
legs,  wings,  and  the  reft  are  folded  up,  and 
as  it  wrere  packed  together  in  a  molt  intricate 
manner :  and  this  difficulty  has  been  the  caufe, 
as  will  be  hereafter  fhewn,  of  the  principal 
miftakes  of  writers  on  this  fubjedt. 

It  is  likewife  worthy  to  be  obferved,  that  the 
Nymphs  of  all  the  three  infedts  we  have  here 
taken  notice  of,  the  Ant,  the  Fly,  and  the  Bee, 
immediately  after  their  change  become  tender 
and  flexible,  and  indeed  fluid,  in  a  manner  like 
water  itfelf;  fo  that  they  lofe  all  their  former 
ftrength  and  vigour:  this  made  Gaza,  with 
great  reafon,  call  them  invalids,  as  the  learned 
Aldrovandus  has  obferved,  fince  they  remain  in 
this  condition  almoft  to  the  end  of  this  period 
of  their  life.  Mouffet  feems  to  have  taken 
notice  of  this  foftnels  in  fome  Chryfallides, 
the  caufe  of  which  we  fhall  explain  in  its  due 
place,  with  the  necelfity  there  is  for  it.  That 
author’s  words  are,  -f  “  When  Pliny  fays  that 
“  the  body  ofthe  Chryfalis  is  hard,  I  imagine  he 
“  means  the  Caterpillar.”  The  fkins  which  are 
thrown  off  by  the  Nymphs  here  mentioned, 
are  fo  twifted  and  folded  together,  that,  without 
a  delicate  hand,  and  a  great  deal  of  experience, 
it  is  a  hard  tafk  to  difplay  them  properly ;  this 
will  appear  when  we  come  to  relate  our  ob- 
fervations  upon  Bees,  the  curiofity  of  which 
has  a  right  to  command  the  admiration  of 
mankind. 

We  now  proceed  to  the  fourth  difference, 
or  that  which  belongs  peculiarly  to  the  Chry¬ 
falis,  and,  like  the  reft,  is  only  accidental,  though 
a  great  deal  more  remarkable.  That  the  reader 
may  know  what  Chryfalis  we  are  about  to 
compare  with  its  Butterfly,  and  afterwards  with 
the  Nymphs  of  the  Ant,  and  the  Fly  and 
the  Bee,  and,  laftly,  with  thefe  infedts  them- 
felves ;  we  are  to  inform  him,  that  we  lhall 
take  for  our  prefent  example  that  Chryfalis,  of 
which  Mouffet  ^  gives  a  drawing  in  number  XII 
of  his  diurnal  Butterflies,  which  is  the  fame 
with  that  deferibed  by  Goedaert,  in  the  twenty- 
firft  experiment  of  his  firft  part,  and  which  I 
have  reprefented  feveral  ways  in  Tab.  XXXV 
of  this  work. 

The  difference  between  this  Butterfly  and 
its  Chryfalis,  as  well  as  between  the  other 
Nymphs  heretofore  mentioned,  and  their  ani- 
macules,  is  as  follows.  The  wings,  which 
in  the  Butterfly  arife  from  the  fhoulders,  are 
very  large,  and  hang  over  the  back  of  its  body, 
in  the  Chryfalis,  Tab.  XXV.  fig.  vn.  are  gather¬ 
ed  up  and  folded  into  the  fhape  and  fize  of  half 
the  nail  of  a  man’s  little  finger,  and  are  turned 
in  towards  the  belly,  againfl  which  they  lie  of 
an  equal  thicknefs,  m  m. 
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The  trunk,  which  in  the  Butterfly  is  con- 
traded  -and  curled  up  into  the  iize  and  fhape 
of  the  head  o i  a  imall  pin,  and  lies  between 
its  wings,  appears  in  the  Chryfalis  beautifully 
expanded  along  its  belly,  between  the  two 
wings  d  d.  In  the  Chryfalis  alfo,  the  iegs,  fj , 
<j  g,  by  a  moft  inimitable  contrivance,  the 
caufe  of  which,  with  the  realons  for  it,  we 
fhall  hereafter  deliver  in  our  feledt  experiments, 
which  are  placed  on  both  fldes  clofe  to  the 
trunk,  quite  otherwife  than  in  the  Butterfly  ;  and 
finally,  to  compleat  this  fcene  of  wonders,  the 
horns,  i  /,  which  in  the  Butterfly  are  ftretched 
out  at  full  length  over  the  eyes,  lie  over  the 
legs  in  the  Chryfalis ;  fo  that  upon  the  whole, 
all  the  parts  of  the  inbedt,  the  body,  wings, 
horns,  legs,  and  trunk,  are  to  be  found  as  well 
in  the  Chryfalis,  as  in  the  Nymph,  in  the 
former,  indeed,  the  feet  are  lefs  difcernable  than 
in  the  latter;  but  the  fame  difference  is  equally 
obfervable  in  the  refpedtive  in  feds. 

The  lkin  which  contains  the  Chryfalis,  is 
much  thicker  in  thofe  parts  which  cover  the 
limbs  on  the  outfide,  than  in  thofe  which 
lcrve  only  to  keep  them  afunder  ;  befides,  all 
thefe  parts  are  fo  evenly  and  elegantly  faffened 
as  it  were  to  and  upon  one  another,  that  they 
exhibit  an  uniform  and  equable  contiguity  of 
parts.  For  this  reafon  they  are,  with  the 
greateft  difficulty,  to  be  diftinguifhed  from  one 
another,  and  that  only  by  a  Angular  method, 
which  I  fhall  explain  to  the  reader  in  its 
proper  place.  This  difficulty  not  only  pre¬ 
vented  Mouffet  from  giving  us  an  accurate 
reprefentation  of  the  Chryfalis  in  the  place  juft 
cited  *,  but  induced  him  to  deny,  with  Arif- 
totle,  that  there  are  any  parts  in  the  Chryfalis 
difcernable  by  our  fenfes.  He  fays, cc  the  Chry- 
“  falis  has  neither  mouth,  nor  any  other  part  of 
“  the  fucceeding  infed,  that  can  be  perceived.” 

Libavius,  is  under  as  great  a  miftake  on 
this  lubjed  -j- ;  for,  though  in  treating  of  the 
Necydalis,  he  allows  it  fome  traces  of  wings, 
and  alfo  of  horns,  he  denies  that  any  diftind 
limbs  are  obfervable  in  it;  his  words  are 
thefe,  “  On  the  fore  part  there  are  marks 
“  of  legs  and  horns ;  and  on  the  back  part, 
•c  towards  the  fldes,  fome  faint  reprefentations 
“  of  wings.”  But  a  little  afterwards  he  fays, 
tc  You  cannot  perceive  any  diftind  limbs.” 

Goedaert  is  as  much  at  a  lofs  as  thefe  authors, 
abcut  the  true  nature  of  the  Chryfalis.  He  is 
at  great  pains  to  make  out  in  it  fome  refem- 
blance  of  the  human  face ;  and  he  gives  a 
drawing  of  it,  under  this  idea,  in  his  figures 
of  chryfallides.  Fie  fhould  rather  have  given 
us  that  elegant  form,  which  really  appears  in  the 
Chryfalis,  than  have  endeavoured  to  amufe  his 
reader  with  idle  fpeculations,  the  more  pro- 
dudions  of  his  own  fancy.  Nor  is  this  all 
his  error ;  he  gives  us  an  unnatural  reprefentation 
of  the  caterpillar  itfelf,  in  the  place  already 
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cited  ;  for  that  Caterpillar  is  not  covered  with 
hair,  but  with  little  prickles,  and  is  very  nearly  of 
the  figure  reprefented  in  his  26th  experiment. 

As0  the  limbs  of  the  Chryfalis,  faffened 
together  in  the  manner  already  mentioned,  harden 
by  degrees,  or  its  skin,  which  at  firft  was  loft 
and  tender,  gradually  dries  up,  and  becomes, 
as  it  were,  of  a  horny  fubftance,  it  gradually 
alfo  changes  the  greenifh  hue  which  it  had 
before,  for  a  gold  colour,  and  all  the  parts  lofe 
their  motion ;  till  at  laft  this  Chryfalis,  or  pro¬ 
perly  the  Butterfly,  which  has  lain  its  time 
under  the  form  of  this  Chryfalis,  calling  off' 
its  hardened  skin,  breaks  forth  in  the  very  fhape 
in  which  it  lay  hid  under  it,  without  having 
buffered  any  change  during  its  confinement, 
unlefs  this,  that  its  tender  parts,  which  were 
fluid  like  water,  and  immoveable,  through  an 
excefs  of  humidity,  have  with  time  acquired 
firmnefs  and  ftrength ;  juft  as  it  happens  in 
the  Nymphs  already  defcribed. 

When  the  Chryfalis  has  call  off  its  skin,  the 
wings  vifibly  expand  to  their  true  dimenfions 
in  a  moft  furprifing  manner ;  and  the  legs  and 
other  limbs  unfold  themfelves,  and  affume 
the  direction  and  form  we  fee  in  the  But¬ 
terfly  p 

This  expanfion  of  the  wings  being  very 
fudden,  and  therefore  difficult  to  be  juftly  ob- 
ferved,  or  underftood  as  it  deferves,  unlefs  by 
perfons  accuftomed  to  experiments  of  this  kind  5 
it  is  no  wonder  that  the  moft  happy  geniufes, 
the  immortal  Harvey,  for  example,  and  num- 
berlefs  others,  flhould  have  fallen  into  an  error 
on  the  occafion,  affirming  that  this  metamor- 
phofis  is  not  external,  or  occafioned  by  any 
growth  in  the  wings  of  the  Chryfalis ;  but  that 
it  is  altogether  internal,  not  only  in  regard  to 
the  wings,  but  to  all  the  other  limbs;  in- 
fomuch  that  Harvey  takes  upon  him  to  fay, 
that  the  Chryfalis  affumes  a  new  form  in  every 
refpedt,  and  therefore  calls  it  a  perfedt  egg. 
The  truth  is,  this  fuppofed  transformation  does 
not.  take  place  either  internally  or  externally  in 
the  Chryfalis ;  this  is  proved  by  the  moft  care¬ 
ful  experiments,  with  which  his  dodtrine  totally 
difagrees.  Nor  does  he  fucceed  better  in  ex¬ 
plaining,  than  he  had,  in  imagining  this  me- 
tamorphofis,  which  by  his  denying  any  growth 
of  the  parts,  and  fubftituting  an  imagination 
of  his  own,  becomes  utterly  incomprehenfible. 
Thefe  remarks  are  to  be  confidered  here  as 
occafionally  introduced ;  for  as  we  intend  to 
delcribe  in  our  feledl  experiments,  the  manner 
in  which  thefe  wings  and  the  other  limbs 
grow,  and  to  demonftrate  alfo  what  changes 
happen  from  day  to  day  in  the  egg  and  Chry¬ 
falis  of  the  infed!,  both  of  which  we  have 
found  to  be  of  the  fame  nature,  till  the  Cater¬ 
pillar  iffues  from  the  former,  and  the  Butterfly 
from  the  latter,  we  fhall  at  prefent  enter  no 
further  on  this  fubjedt. 


*  Inf;  Th-  L-  IT-  CaP-  36-.de  Aurel.  +  Obf.  Hilt.  Bomb.  L.  I.  Cap.  21. 

t  '^'^e  t'me  in  which  a  Butterfly  remains  in  the  Chryfalis  Hate,  is  not  limited  by  nature  to  any  particular  period,  but  depends  on 
external  accidents.  Reaumur  fancied  that  he  could  keep  the  Chrylalis  entire  many  months  beyond  the  ufual  time  of  the  difclo- 
fure  of  the  infedt,  and  thus  add  to  the  length  of  the  creature’s  life,  though  in  a  condition  wherein  it  had  little  enjoyment. 
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Let  any  one  attentively  confider  thefe  ac¬ 
cidental  differences,  by  which  the  Nymphs  of 
infeds  differ  amongfi  themfelves;  the  Chry¬ 
falis  from  its  Butterfly,  and  the  other  Nymphs 
from  their  refpedive  infeds  heretofore  men¬ 
tioned  ;  as  alfo,  thofe  qualities  by  which  the 
Nymphs  agree  both  with  their  animalcules, 
and  amongfi  themfelves ;  and  he  will  plainly  per¬ 
ceive,  that  the  Nymph  and  Chryfalis  do  not 
differ  in  the  leaft  in  this  nature,  or  as  to  the 
interior  conflitution  of  their  parts,  fince  both 
diftindly  and  exadly  reprefen t  the  form  of 
the  infect,  which  is  to  be  expeded  from  them. 
We  allow  this  reprefentation  to  be  more  dif- 
tind  and  obfervable  in  the  Nymph,  than  in  the 
Chryfalis ;  but  even  this  depends  in  a  great 
meafure  upon  the  good  fight  and  dexterity  of 
•the  obferver.  An  indefatigable  examiner  muft 
at  laft  reach  the  deepefl  myfleries  of  this  fcience  ; 
and  thus  an  affiduous  application  has  rendered 
it  familiar  to  me  to  exhibit,  in  every  fpecies  of 
Chryfalis,  all  the  parts  of  the  fucceeding  infed. 
But,  left  any  oppofer  fhould  take  it  into  his 
thoughts  to  objed  with  the  great  Harvey, 
that  there  is  in  this  cafe  a  perfed  egg,  which 
time  may  transform,  and  to  which  it  may  give 
limbs,  we  can  anfwer,  that  we  can  perform 
this  operation  equally  at  different  times,  in  the 
very  inftant  of  the  change,  or  in  the  beginning, 
as  eafily  as  in  the  middle  and  end  of  it ;  and 
even  on  the  very  Worm,  before  it  becomes  a 
Chryfalis.  There  is  no  kind  of  Chryfalis, 
(however  ftrange,  unnatural  and  ludicrous  the 
the  figures  may  be,  which  Goedaert  and  others 
have  found  out  for  them,  in  the  wild  fallies  of 
their  imaginations)  in  which  we  are  not  able 
to  demonftrate  all  the  parts  of  the  future 
infed  j  and  this  as  evidently,  as  in  the  true 
Nymph.  It  appears  therefore  to  be  beyond 
all  doubt,  that  the  Chryfalis  differs  from  the 
Nymph  only  in  colour,  and  the  difpofition  of 
its"  parts,  or,  as  the  philofophers  term  it,  per 
accidens. 

But  it  will  be  asked,  perhaps,  how  it  happens 
that  limbs  fhould  be  more  confpicuous  in 
the  Nymph,  which  is  evidently  the  very  infed 
itfelf,  than  in  the  Chryfalis,  though  equally 
worthy  of  that  name  ?  and  why,  in  the  latter, 
the  parts  are  notfo  faftened,  as  it  were,  to  each 
other,  as  in  the  former.  It  may  be  demanded 
alfo,  for  what  realon  the  skins  caft  by  the 
Nymph  fhould  be  much  thinner,  than  thofe 
thrown  off  by  the  Chryfallides,  which  part  with 
theirs  in  the  fame  manner  that  the  chicken 
leaves  the  fhell  of  its  egg.  To  all  this  I  can 
only  anfwer,  that  thefe  things  are  hardly,  if  at  all 
explicable ;  the  nature  of  them  depending  en¬ 
tirely  on  the  pleafure  of  their  Creator ;  and  the 
reafons  of  this  variation  being  hidden  in  his  im¬ 
penetrable  wifdom,  whofe  providence  has  be¬ 
llowed  on  his  animal  produdions  as  great  a 
variety  of  cloathing,  as  it  has  pleafed  him  to 
form  diftind  fpecies  of  fuch  beings.  It  appears 
therefore  that  in  thefe  and  other  as  true  re- 


fearches,  we  fhould  endeavour,  by  all  means, 
to  explain  difficulties  by  reafons  drawn  from 
the  nature  of  things  themfelves,  not  from  the 
fcanty  ftorehoufe  of  our  imaginations.  Other- 
wife,  by  deviating  though  ever  fo  little  from 
that  rule  and  order,  which  is  firmly  eftablifhed 
throughout  the  whole  creation  by  the  all-wife, 
and  powerful  author  of  it,  it  is  impoffible  we 
fhould  not  go  aftray  at  every  ftep,  and  lofe 
ourfelves  at  laft  in  the  wrong  paths,  direded  by 
our  own  feeble  and  imperfed  reafon. 

As  the  foregoing  queftions  deferve  great  at¬ 
tention,  I  fhall  propoie  that  folution  of  them, 
which  nature  herfelf  feems  to  authorize  and 
fupport.  We  may  obferve,  that  the  Nymph  of 
Ants,  Flies,  and  Bees  have  a  much  flenderer 
body  than  the  Chryfalis  before  fpoken  of ;  and 
from  this  it  appears  real'onable  to  fuppofe,  they 
fhould  have  a  much  tenderer  skin.  The  Nymphs, 
befides  this,  are  always  confined  to  moift  places, 
where  their  exterior  covering  cannot  readily 
harden  :  do  not  the  Nymphs  of  Ants  lie  hid 
under  the  earth  ?  and  thofe  of  Flies  in  putrid 
flelh,  the  excrements  of  animals,  and  other 
moift  places.  As  for  the  Nymphs  of  Bees, 
they  are  always  found  furrounded  with  moif- 
ture,  inclofed  in  wax,  and  covered  befides, 
like  Silkworms,  with  a  thin  membrane  :  be¬ 
fides  this  the  Nymphs  of  Bees,  at  the  time 
when  they  enter  upon  their  period  of  change, 
have  all  their  parts  fo  exceffively  moift,  that 
fometimes  they  weigh  twice  as  much  as  the 
Bees  that  are  produced  from  them. 

It  is  obfervable,  indeed  furprifing,  that  the 
humours  conftituting  this  moifture  muft  be 
diffipated  by  infenfible  perfpiration,  before  the 
milky  limbs  of  the  infed:  can  move  them¬ 
felves  in  the  leaft ;  and  all  this  while  the  crea¬ 
ture  difcharges  no  excrement.  This  Ariftotle 
has  remarked  in  exprefs  words  *. 

On  the  other  hand,  the  Chryfallides  of  diur- 

3  J 

nal  Butterflies  (I  fpeak  here  in  general,  and 
do  not  confine  myfelf  to  one  kind  of  Chryfalis) 
go  through  their  changes  in  the  open  air,  with 
the  greateft  part  of  their  bodies  deftitute  of  any 
webb  to  proted  them  againft  the  inclemencies 
of  the  weather ;  for  this  reafon  their  outer  fkin 
will  naturally  grow  hard,  and  therefore  may 
be  caft  off,  as  has  been  already  taken  notice 
of,  without  being  liable  to  ffirink  up,  or  lofe 
any  thing  of  its  original  form.  Befides,  the 
fkin  of  the  Florned  Beetle,  Tab.  XXVIII.  fig. 
vi,  vu,  vin,  which  is  likewife  found  un¬ 
der  the  earth,  is  fo  very  fine,  that  in  point 
of  thicknefs  it  is  greatly  exceeded  by  the  coat 
of  the  common  Chryfalis. 

If  any  one  fhould  afk,  if  it  is  for  the  fame 
reafon  that  the  Chryfalis  itfelf  grows  hard,  and 
the  Nymph  continues  in  its  former  ftate  of 
offoftnefs?  and  why,  on  the  one  hand,  the 
Nymph  is  covered  with  a  thin  fkin,  and  its 
limbs  adhere  but  little  to  each  other ;  where¬ 
as,  on  the  other  hand,  the  Chryfalis  is  fur- 
rounded  by  a  kind  of  hard  fhell,  and  all  its 


parts 
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parts  are  in  a  manner  fattened  together,  fo  ao 
to  form  one  fubftance  ?  I  mutt  acknowledge, 
that  I  cannot  fatisfy  his  curiofity.  For  as  the 
Nymphs  of  Bees,  when  expofed  to  the  open 
air,  die  as  foon  as  it  begins  to  harden  their  fkin  3 
and  on  the  contrary,  the  Chryfallides  fare  no 
better  when  confined  to  a  moift  fituation  3  I 
cannot  be  brought  to  think,  that  things,  which 
are  produced  by  nature  every  year,  in  a  moft 
wife,  regular,  and  conftant  manner,  fhould 
be  left  fo  dependant  upon  chance,  and  the 
flate  of  the  air  and  weather  :  I  willingly  grant, 
however,  that  it  is  moifture  alone  which  hin¬ 
ders  the  Nymphs  from  growing  hard,  and 
that  the  Chryfallides  cannot  but  harden  in  an 
open,  airy,  and  dry  fituation.  But  if,  after  all, 
we  confider,  that  the  fkin  in  which  the  Chry- 
falis  is  wrapped  up,  is  not  throughout  of  the 
fame  ftrength,  but  thicker  in  thofe  parts  which 
are  expofed  to  the  air,  than  in  thofe  which  are 
out  of  the  reach  of  its  influence,  as  ferving 
only  to  cover  the  inner  furfaces  of  its  mem¬ 
bers  ;  whereas  it  is  the  reverfe  in  the  Nymphs, 
whofe  covering  is  throughout  nearly  of  the 
fame  thicknefs,  and  therefore  lefs  able  to  pro¬ 
tect  the  enclofed  infedt  from  the  drying  qua- 


The  manner  in  which  TVor?ns  and  Caterpillars  become  Nymphs. 


A  V  I  N  G  laid  down  the  foie  founda¬ 
tion  of  all  thofe  changes  which  are  ob- 
fervable  in  infedts,  and  fhewn  that  this  con- 
fifts  in  nothing  but  the  Nymph,  into  which, 
at  their  proper  feafons,  all  the  Worms  of 
flying  infedts  and  Caterpillars  are  changed,  or, 
to  fpeak  more  properly,  from  which  they  fhoot 
out  or  bud  3  a  change  which  appears  in  all,  ex¬ 
cept  fuch  infedts  as  remain  in  their  eggs,  till, 
without  patting  through  any  intermediate  ftate, 
they  have  acquired  their  full  vigour,  and  at¬ 
tained  their  proper  degree  of  perfedtion  3  to 
which  may  be  added,  thofe  infedts  alfo,  which, 
hiding  the  real  fhape  of  the  Nymph  under  the 
refemblance  of  an  egg,  iffue  from  it  complete 
animals,  as  fhail  be  hereafter  explained.  Thefe 
things  being  proved,  it  appears  neceffary  that, 
beiore  we  pafs  to  the  other  propofitions,  we 
fhould  enter  upon  and  explain  the  manner  in 
which  this  change  is  produced,  illuttrating  it 
with  the  figures  of  thofe  infedts  that  are  the 
fubjedts  of  it. 

But  as  in  the  forms  of  thofe  infedts  which 
fhoot  out  or  bud  into  Nymphs,  there  is  not 
only  an  amazing,  but  in  a  manner  an  infinite 
variety  3  and  confequently  it  would  be  imprac¬ 
ticable  here  to  defcribe  them  all  3  I  fhail  par¬ 
ticularize  only  thofe,  which  differ  moft  remar¬ 
kably  from  each  other,  and  confider  them  as 
they  have,  or  have  not  legs. 

We  oblerve,  that  of  thofe  infedts  which  be¬ 
come  Nymphs  or  Chryfallides,  fome  have  no 
legs,  Tab.  XVI.  fig.  n.  fome  have  fix.  Tab. 
XXVII.  fig.  V.  and  others  a  greater  number, 
Tab.  XXXIV.  fig.  ii.  and  Tab.  XLIV.  fig.  m. 
And  as  this  difference  between  the  various 
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lity  of  the  air  3  thefe  things,  I  fay,  being  duly 
con  fide  red,  I  cannot  by  any  means  allow,  that 
the  prefervation  of  moifture,  or  the  hardening 
of  theNymphs  and  Chryfallides,  juft;  taken  no¬ 
tice  of,  depend  at  all  upon  chance  3  unlefs  I 
fhould  be  fatisfied  to  give  up  my  reafon  fo  far 
as  to  imagine,  that  the  very  being  of  thefe 
little  animals  depends  upon  chance  likewife  3 
and  that  they  fpring  fpontaneoutty  from  corrup¬ 
tion  3  and  in  this  blind  manner  wilfully  doubt 
of  nature’s  great  attention  and  wifdom,  lo  con- 
fpicuous  in  her  manner  of  preferving  and 
cloathing  this  part  of  the  creation.  I  conclude, 
from  all  this,  that  there  is  no  effcntial  diffe¬ 
rence  between  the  Nymph  and  the  Chryfalis  5 
and  that  the  variation  which  appears,  confifts 
only  in  this,  that  the  fkin  of  the  former  is 
more  thin  and  tender,  and  that  of  the  latter 
thicker  and  harder  3  to  which  I  may  add,  that 
in  the  Nymph  all  the  parts  of  the  future  in- 
fedt  may  be  eafily  feen,  whereas  in  the  Chry¬ 
falis  they  are  lefs  diftindt.  That  thefe  are  the 
principal  differences,  will  appear  evidently 
hereafter,  when  I  treat  thofe  fubjedts  feparately, 
and  in  a  more  ample  manner. 


fpecies  of  infedts  is  particularly  remarkable,  if 
we  compare  them  together  3  fo  there  occurs 
a  no  lefs  obvious  difference  on  account  of  the 
various  number  of  legs  in  thofe  we  have  ranked 
under  the  third  fpecies,  viz.  that  of  infedts 
which  have  more  than  fix :  but  in  thefe  many 
feeted  infedts,  the  fix  foremoft  deferve  our 
chief  attention,  as  does  in  the  infedts  that  have 
no  legs,  that  part  of  their  body,  which  in  other 
animals  is  called  the  cheft. 

That'  it  may  appear  upon  what  grounds  we 
have  adopted  this  method  of  clatting  infedts, 
according  to  their  having  or  not  having  legs, 
and  according  to  their  having  fix  or  more,  it 
will  be  very  proper  to  obferve,  that  in  thofe 
Worms  which  have  no  legs,  that  part  of  them, 
which  we  have  called  their  cheft,  never  un¬ 
dergoes  any  change,  or  alters  its  fituation  3 
and  that  in  the  Worms  and  Caterpillars  which 
have  legs,  be  the  number  more  or  lefs,  the  fix 
foremoft  never  come  off,  or  change  their  places 
in  any  fenfible  manner  3  Goedaert,  in  diredt  op- 
pofition  to  truth,  would  have  us  believe  they 
do,  but  experiments  fhew  the  contrary.  In 
moft  Worms  and  Caterpillars,  not  to  fay  in  all, 
the  fix  foremoft  legs  are  conftantly  preferved  by 
the  infedt,  and  that  without  the  leaft  change 
in  their  pofition  :  and  what  is  yet  more  fur- 
prifing,  in  feveral  Worms  which  have  fix  legs, 
the  alteration  in  their  legs  is  fo  fmall  at  the 
time  that  they  fhoot  out  into  Nymphs,  Tab. 
XX.  fig.  v.  that  it  cannot  by  any  means  be  dif-. 
tinguifhed  or  obferved,  whatever  metamorpho- 
fes  the  former  naturalifts,  without  any  excep¬ 
tion  that  I  know  of,  have  idly  and  extrava¬ 
gantly  imagined  on  this  occafion. 


As 
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As  therefore  the  experiments  we  have  made, 
have,  like  the  rifing  fun,  diffipated  this  thick 
and  dark  cloud  of  imaginary  metamorphofes, 
the  whole  truth  thereby  appearing  in  the  cleared: 
and  mod  evident  light ;  in  the  fame  manner, 
by  purfuing  the  fame  caule,  with  that  readi- 
nefs  and  confidence  which  fuch  guidances  de¬ 
ferve,  we  fhall  readily  underhand  the  mod 
oblcure  and  difficult  changes  which  happen  in 
thofe  infedts  that  have  no  legs.  As  we  have 
refolved  in  this  work  not  to  depend  upon  in¬ 
ductions  of  one  thing  from  another  to  prove 
the  aflertions,  we  fhall  abide  firmly  to  the 
chain  of  our  experiments,  and,  in  confequence 
of  this  method,  advance,  that  the  wings,  horns, 
and  other  parts  which  Worms  without  legs 
feem  to  acquire  about  their  cheds,  at  the  time 
of  their  mutation,  are  not  truly  produced,  during 
the  period  of  mutation,  or,  to  l'peak  more 
agreeably  to  truth,  during  the  time  of  the 
limbs  fhooting  or  budding  out;  but  that 
they  have  grown  there  by  degrees  under  the 
fkin,  and  as  the  Worm  itfelf  has  grown  by  a 
kind  of  accretion  of  parts,  and  will  make  their 
appearance  in  it  upon  breaking  the  skin  on  its 
head  or  its  back,  and  thereby  give  it  the  figure 
of  a  Nymph,  which  it  would  afterwards  of 
itfelf  affume,  Tab.  XXV.  fig.  v. 

Hence  it  is,  that  we  can  with  little  trouble 
produce  the  legs,  wings,  horns,  and  other 
parts  of  an  infedt,  which  lie  hid  under  its  skin 
while  in  the  fhape  of  a  naked  worm,  which 
has  neither  legs  nor  any  other  limbs.  This 
we  have  fhewn  in  the  prefence  of  the  celebrated 
Mr.  Thevenot,  a  gentleman  whofe  unufual  fa- 
gacity,  in  every  branch  of  polite  learning,  is 
above  praife.  We  had  the  good  fortune  of 
changing  before  him  the  Worm  of  a  Bee  into 
a  Nymph,  by  breaking  the  skin  upon  its  head, 
upon  which  all  the  parts  hid  under  it  made 
their  appearance ;  and  we  fince  have  had  equal 
fuccefs  in  demonftrating  to  the  fame  gentle¬ 
man,  and  the  illuftrious  Lawrence  Magellotti, 
a  curious  fearcher  into  the  fecrets  of  nature,  all 
the  parts  of  the  Butterfly  clearly  and  diftindtly 
in  the  original  Caterpillar.  We  have  fince  dis¬ 
covered  alfo  a  method  of  changing,  atpleafure, 
the  Caterpillar  into  a  Chryfalis. 

To  comprehend  in  a  few  words  the  reafons, 
foundation,  and  manner  of  thefe  natural  changes, 
and  at  the  fame  time  to  illuftrate  them  by  a 
palpable  fimilitude,  I  need  only  briefly  remark, 
that  “  the  Nymph  or  Chryfalis”  (I  here  fpeak 
only  of  infedts  without  legs,  the  change  that 
happens  in  the 'reft,  being,  as  will  hereafter 
appear,  fo  eafily  underftood  as  to  require  no 
explication)  “  is  nothing  more  than  a  little 
“  Worm,  which,  the  growth  of  legs,  wings, 

“  and  other  limbs  hid  under  its  skin  being 
“  perfedted  by  time,  at  laft  burfts  that  skin, 
t(  and  calling  it  off,  gives  us  a  clear  and  dif- 
“  tindl  view  of  all  thofe  parts.”  This  change, 
which  has  been  prepofteroufly  called  a  tranf- 
formation,  or  metamorphofis,  and  by  fome  a 
death  and  refurredtion,  is  no  more  myfterious 
or  furprifing,  than  what  happens,  when  “  one 


“  of  the  meaneft  plants,  defpifed  and  trodden 
“  underfoot,  gradually  fwells  on  every  fide  ; 
“  and  after  producing  a  bud,  by  burfting  the 
“  little  cafe  containing  it,  prefents  an  elegant 
“  and  beautiful  flower.” 

We  might  likewife  compare,  in  this  place, 
the  fanguiferous  animals  with  infedts ;  as  in 
refpedt  to  the  accretion  of  their  limbs  there 
is  not  the  leaft  difference  to  be  found  between 
thefe  large  creatures,  and  the  little  worm  we 
have  compared  with  vegetable  fubftances  :  but 
amongft  all  the  animals  of  that  tribe,  none 
agree  fo  exadtly  or  obvioufly  in  thefe  changes 
with  the  infedt  tribe,  as  Frogs.  Thefe  crea¬ 
tures  are  changed  into  a  true  Nymph,  known 
by  the  name  of  a  Tadpole  ;  as  will  more  fully 
appear  hereafter,  in  the  explanation  of  our 
plates,  and  in  comparing  together  the  Tadpole, 
the  Nymphs  of  Worms,  and  the  little  cafe  in 
which  flowers  are  produced,  Tab.  XL VI. 

The  fame  changes  therefore,  which  we  ob- 
ferve  in  vegetative  animals,  are  equally  obfer- 
vable  in  fenfitive  ones,  fo  as  to  afford  us  in  all 
God’s  works  the  moft  inanifeft  proofs  of  his 
infinite  wifdom  and  power,  which  man  can 
neither  imitate  nor  comprehend  :  for  as  the 
foundations  of  all  created  beings  are  few  and 
Ample,  fo  the  agreement  between  them  is  moft 
furprifingly  regular  and  harmonious,  every 
thing  confpiring  equally  to  fill  us  with  fenti- 
ments  of  admiration  and  reverence  for  the 
great  Author  of  nature. 

The  ferious  confideration  of  the  preceding 
truths,  will  fet  in  a  juft  light  the  great  error 
of  thofe,  who,  from  thefe  natural  and  intel¬ 
ligible  changes  in  bodies,  have  endeavoured  to 
explain  the  refurredtion  of  the  dead;  whereas 
that  great  operation  not  only  far  furpafies  the 
powers  which  we  fee  in  nature,  but  has  not 
any  thing  in  common  with  the  natural  changes 
of  which  we  have  been  fpeaking :  the  refur¬ 
redtion  is  a  fubjedt  of  faith  only,  which  gives 
a  certain  and  undoubted  knowledge  of  things 
beyond  the  reach  of  our  fenfes.  Thefe  ani¬ 
malcules  do  not  die,  as  man  does,  in  order  to 
rife  again ;  all  that  happens  to  them  is,  that 
their  limbs  become  improveable  at  the  time 
of  their  tranfinutation,  which,  however,  hap¬ 
pens  in  fo  furprifing  a  manner,  that  it  is  no 
wonder  obfervers,  at  firft  fight,  fhould  take 
the  produdtion  to  be  a  real  refurredtion  from  a 
dead  animal.  This  is  all  that  can  be  offered 
from  what  we  know  of  infedts,  in  proof  of 
the  refurredtion  of  the  dead  ;  which  is  altoge¬ 
ther  another  thing,  than  that  idle  and  imaginary 
death  of  thofe  animalcules,  or  the  transfor¬ 
mation,  as  it  is  called,  of  their  limbs.  Nor 
are  thofe  authors  lefs  miftaken,  who,  from 
thefe  natural  changes,  which  they  idly  call 
metamorphofes,  have  endeavoured  to  afeertain 
the  transformation  of  metals;  as  amongft  others, 
the  moft  learned  Sir  Theodore  Mayerne  has 
not  feared  to  advance  this  ablurd  notion  in  the 
dedicatory  epiftle  prefixed  to  Mouffet’s  treatife 
on  infedts.  His  words  are  :  “  Moreover,  if 

D  “  animals 
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“  animals  are  tranfmuted,  why  may  not  me- 


“  tals  be  tranfmutable  ?” 

To  finifh  this  inquiry,  as  it  is  much  more 
eafy  to  comprehend  the  change  of  the  fix-legged 
Worms,  than  that  of  the  Worms  without  legs, 
of  which  we  have  hitherto  been  fpeaking 3 
feeing  the  former  only  acquire  wings,  Tab. 
XLV.  fig.  xxiv,  xxv.  and  its  limbs  are  feen 
to  ihoot  or  bud  out,  in  the  fame  clear,  diftindt, 
and  gradual  manner  with  the  correfponding 
parts  of  plants  and  flowers,  fo  as  to  agree  more 
perfectly  with  fuch  vegetation,  and  with  the 
change  fpoken  of  in  Frogs 3  than  what  hap¬ 
pens  in  the  Worm  without  legs  3  fo  it  cannot 
but  appear  furpriling,  that  men  of  the  greateft 
fenfe,  learning  and  experience,  who  have  at 
all  times  been  indefatigable  in  obferving  thefe 
changes,  fhould  have  fo  long  continued  under 
a  miftake,  in  regard  to  the  true  manner  in 


which  they  are  performed  3  fubfli Luting  all 
along,  to  a  fimple  but  elegant  fcene  of  wonders, 
the  wild  flights  of  their  unnatural  fancies. 
Hence  it  is,  that  the  dodtrine  of  infedts  remains 
to  this  day  buried  in  the  profoundeft  obfcurity, 
fo  as  that  not  only  thofe  look  upon  it  as  a 
myftery,  who  have  few  opportunities  of  being 
acquainted  with  fuch  fubjedts,  but  even  thofe 
alfo  who  have  made  this  ffudy  their  regular 
employment,  and  were  the  beft  qualified  to 
purfue  it  with  fuccefs,  fuch  as  Aldrovandus, 
Mouffet,Libavius,andGoedaertj  indeed,  I  might 
fay  all  who  have  hitherto  applied  themfelves 
this  way,  have  been  fo  far  deceived  as  not  only 
to  doubt  and  waver  in  their  opinions 3  but  in¬ 
fluenced  by  prejudices  obftinately  to  remain  in- 
fenfible  to  the  ftrongeft  conviction,  that  the  moft 
obvious  and  convincing  experiments  could 
afford. 


CHAP.  III. 


The  manner  in  which  the  true  knowledge  of  the  Nymph ,  the  real  found at  ion  of  all 
the  natural  changes  obfervable  in  infeSls ,  has  been  obf cured  and  corrupted, ;  with 
an  illuft ration  of  the  fubjeB ,  and  an  entire  rejiitutio?i  of  its  original  truth. 


IT  A  V I N  G  manifeftly  proved  in  the  prece- 
ding  pages,  that  the  Nymph,  or  Chryfa- 
lis,  is  nothing  but  the  very  infedt  which  may 
one  day  be  expected  from  it 5  and  having 
proved  beyond  contradiction,  that  the  former 
lies  hid  within  the  worm,  or  its  skin,  in  the 
fame  manner  as  the  tender  and  growing  flower 
is  wrapped  up  in  its  bud  3  fo  that  as  the  flower 
breaks  from  the  furrounding  cup,  the  limbs 
of  the  enclofed  infeCt,  by  the  power  which 
fwells  and  fhoots  them  forth,  muft,  in  .  the 
lame  manner,  at  laft  burft  their  prifon,  and 
make  their  appearance,  which  appearance  alone 
conftitutes  the  nature  of  the  Nymph,  or  the 
knowledge  of  the  foundation  upon  which  all 
thofe  natural  mutations  depend.  All  thefe 
things,  I  fay,  having  been  abundantly  demon- 
ftrated,  I  can  have  no  pleafure  in  giving  a  long 
and  pompous  catalogue  of  thofe  authors,  who 
have  entertained  different  opinions  of  the  mat¬ 
ter,  nor  in  refuting  thofe  ftrange  fancies  with 
which  they  have  obfcured  and  perplexed  this 
moft  valuable  branch  of  natural  hiftory.  Be- 
fides,  what  purpofe  could  fuch  a  difcuffion 
ferve,  but  to  lead  us  ftill  further  from  the 
conclufion  of  this  our  fecond  propofition,  fince 
the  fimple  explanation  of  truth,  is  the  beft  me¬ 
thod  of  oppoiing  and  overturning  falfhood  ? 

However,  asMouffet’s  elaborate  performance 
on  this  fubjeCt,  is  in  a  manner  univerfally  read 
by  thofe  who  ffudy  the  nature  and  the  changes 
ot  infeCts,  and  is  not  only  founded  on  the  ex¬ 
periments  of  the  author  himfelr,  and  of  his 
learned  friends  Wotton,  Gefner,  and  Penn  3 
nut  in  part  extracted  alfo  from  upwards  of 
forty  authors,  of  which  the  learned  Aldrovan- 

*  Inf.  The.  Lib.  II.  C.  1. 


dus  is  one  3  and  as  the  author  follows  fo  fcru- 
puloufly  the  rules  laid  down  by  Ariftotle,  that 
he  fcarce  ever  deviates  from  them,  it  is  incum¬ 
bent  upon  us  to  mention  what  he  propofes  in 
his  elaborate  treatife,  where  he  lays  down  the 
changes  that  occur  in  the  Silkworm,  as  an  ex¬ 
ample  of  thofe  which  happen  in  all  other  in¬ 
feCts  5  and  gives  fuch  an  account  of  thofe 
changes,  as  neither  reafon  nor  experiment  can 
warrant.  His  words  are  thefe:  It  is  very 

“  remarkable  that  in  this  metamorphofis  which 
“  is  performed  by  means  of  an  Aurelia,  the 
cc  Silkworm’s  head  becomes  the  Butterfly’s 
<c  tail  3  and  the  head  of  this  laft  the  tail  of 
“  the  former  3  and  the  fame  thing  happens  in 
“  all  the  other  Caterpillars,  that  become  A u- 
“  reliae.”  In  another  part  of  the  fame  per¬ 
formance,  where  he  treats  purpofely  of  the 
Chryfalis,  he  fays  as  follows :  ‘c  It  has  nei- 
“  ther  a  mouth,  nor  anv  diftinCt  limb.”  Now 
as  all  thefe  notions  are  direCtly  oppoftte 
to  the  clear  and  diftinCt  obfervations  we  have 
made,  and  already  delivered,  it  would  be 
fpending  time  to  little  purpofe  to  dwell  any 
longer  upon  them  3  they  have  been  already 
fufliciently  refuted.  We  need  not  be  nowfur- 
prifed  that  this  learned  Englifhman,  who 
could  be  guilty  of  fo  great  an  error  (which 
fome  eminent  countrymen  of  his  own  have  be¬ 
fore  taken  notice  of  in  a  performance  called, 
“  A  catalogue  of  the  plants  that  grow  in  the 
“  neighbourhood  of  Cambridge,”)  fhould  not 
have  taken  the  leaft  notice  of  the  manner  in 
which  fuch  fanciful  changes  are  performed, 
though  in  the  fame  chapter  he  with  great  rea¬ 
fon  affirms,  contrary  to  Ariftotle’s  opinion,  that 

t  Inf.  The.  Lib.  II.  C.  36. 
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the  Chryfalis  is  not  the  egg  of  the  Caterpillar. 

His  words  are  :  “  To  conclude,  what  is  there 
“  here  in  common  between  an  egg  and  an 
“  Aurelia  ?  The  former  has  neither  life  nor 
“  motion,  and  is  difeharged  from  another 
“  animal ;  the  latter  is  not  difeharged  by  any 
<c  animal,  but  is  only  changed  from  one  thing 
“  into  another.”  However,  though  Mouffet 
denies  that  the  Aurelia  is  an  egg,  he  has  not 
courage  enough  to  call  it  an  animal ;  he  con- 
liders  it  only  as  a  kind  of  medium,  or  mean 
condition,  between  two  animals ;  or  as  a 
third  being  between  the  Caterpillar  and  the 
Butterfly  ;  faying,  cc  It  appears  neverthelefs  by 
“  what  I  have  already  faid,  that  the  Aurelia  is 
<c  not  an  egg ;  the  truth  is,  that  it  is  to  be 
<{  called  a  kind  of  tranfmutation,  and  not  a  ge- 
<c  neration  of  the  Caterpillar  into  an  Aurelia, 

<c  and  of  the  aurelia  into  a  Butterfly.”  But 
as  this  difficulty,  contrived  by  his  own  ima¬ 
gination,  has  rendered  utterly  inexplicable  what 
other  wife  might  be  very  eafily  explained,  he 
has  recourfe,  as  is  ufual  in  fuch  cafes,  to  the 
immenfe  power  of  the  Creator,  and  after  this 
concludes  the  fubjedt  in  the  following  words : 

“  I  well  know  how  the  Ariflotlians  perplex 
“  themfelves  in  this  cafe  with  a  wonderful 
tc  transformation,  and  at  laft  are  obliged  to 
<c  refer  us  to  God’s  indeterminate  power.” 

But  we  leave  to  the  wildnefs  of  their  own 
genius,  thofe  learned  men,  who  raffily  affirm 
that  the  true  notions  of  every  thing  that  appear 
in  inledts,  as  well  as  in  other  bodies,  are  to  be 
found  in  the  eminent  writers  of  antiquity.  Na¬ 
ture,  that  indulgent  parent,  exhibits,  all  that 
relates  to  them,  to  us,  every  fummer,  in  the 
plained:  and  fimpleft  manner ;  nay,  ffie  gives  us 
an  opportunity  of  demondrating  thofe  her  pro¬ 
ceedings,  and  that  in  the  mod:  fatisfacdory 
manner,  in  the  very  depth  of  winter,  by  the 
help  of  the  artificial  heat  of  a  dove,  or  any  like 
continuance.  Let  us  rather  take  a  fpecimen 
or  two  of  the  unworthy  manner,  by  which  the 
genuine  reprefentations  of  thele  changes,  which 
are  no  more  than  the  natural  fhootings  of  the 
limbs,  that  at  laft  thereby  come  to  make  their 
appearance,  have  been  confounded  and  ob- 
feured,  even  by  men  who  have  fpent  their 
whole  lives  in  refearches  into  the  nature  of 
animal  generation  in  general ;  and  have  ap¬ 
plied  themfelves  more  particularly  to  find  outthe 
nature  of  thofe  changes  obfervable  in  infeeds. 

The  fil'd:  I  fhall  mention,  is  that  fecond  De¬ 
mocritus,  the  celebrated  Harvey,  who,  againft 
the  current  of  the  mod:  convincing  experi¬ 
ments,  boldly  affirms  with  Aridotle,  that  the 
Chryfalis  (though  it  be  indeed  the  very  in- 
feed)  is  a  perfeed  egg,  from  which  of  courfe 
the  infeed  may,  by  the  help  of  transformation, 
be  afterwards  expeeded  to  fpring.  Take  his 
own  words :  *  “  Such  are  like  wife  the  feeds  of 
“  many  infeeds,  (called  worms  by  Aridotle) 
“  which  being  at  fird  produced  in  an  imperfeed 
“  date,  fearch  out  their  food  ;  by  which  being 


“  nourifhed  and  increafed,  from  a  Caterpillar 
“  they  become  an  Aurelia,  and  a  perfeed  egg 
“  and  feed  from  an  imperfeed  one.”  By  this, 
he  not  only  with  Aridotle  calls  the  Chryfalis  a 
perfeed  egg,  which,  according  to  the  fame  au¬ 
thor,  is  neither  a  Caterpillar  nor  a  Butterfly, 
but  feems  to  give  intoMouflet’s  falfe  and  abfurd 
opinion,  who  affirms,  that  the  Chryfalis  is  a 
kind  of  medium,  or  middle  being  between  the 
Caterpillar  and  the  Butterfly.  This  paflage  of 
Harvey’s  fhews  us,  that  he  was  not  acquainted 
with  thofe  infeeds  which  proceed  immediately 
from  an  egg  in  a  date  of  perfeedion,  without 
ever  appearing  in  the  form  of  worms,  Cater¬ 
pillars,  or  Nymphs ;  or  at  lead  that  he  ima¬ 
gined  the  mutation  they  undergo  is  perform¬ 
ed  within  the  egg  ;  and  that  therefore  their 
generation  is  the  fame  in  all  refpe&s  with 
that  which  he  has  deferibed  as  proper  to 
Chickens  within  the  egg  of  the  Hen  ;  or  with 
that  other  generation  which  he  attributes  to 
the  worms  of  infe<ds  E>  which  fpring  from 
eggs,  and  which  he  reprefents  as  perfedtly 
agreeing  with  the  generation  of  Chickens. 

But  although  this  great  philolopher  calls  the 
Chryfalis  a  perfect  egg,  he  neverthelefs  does 
not  aflert  that  the  infe<d  proceeds  from  the 
chryfalis,  as  from  an  internal  and  hidden  prin¬ 
ciple,  in  the  fame  manner  that  he  affirms  the 
chicken  fprings  from  the  Hen’s  egg,  or  that 
the  infeid  is  formed  by  one  part  of  egg,  while  it 
only  receives  the  matter  of  its  increafe  from 
the  other  part ;  which  he  fays  is  the  cafe  in 
the  generation  of  Chickens.  Nay,  his  opinion 
on  this  occalion  is  far  more  rational  and  folid, 
for  he  admits  it,  with  Aridotle,  as  an  axiom  :  + 

“  That  the  animal  is  not  made  out  of  the 
“  worm,  as  out  of  an  egg,  from  a  part  of  it ; 

“  but  that  the  whole  worm  grows,  and  be- 
“  comes  an  articulated  animal,”  without  con- 
fidering  that  Aridotle  calls  the  Aurelia  an  egg. 
Now  if  we  compare  the  paflage  which  Harvey 
has  adopted  from  him,  with  the  feene  which 
nature  every  year  prefents  to  us,  we  fhall  find 
the  words  contain  a'  true  definition  of  the 
Nymph  :  but  as  both  Harvey  §  and  Aridotle  ** 
have  here  befides  fancied  a  metamorphofis, 
which  they  call  “  a  didribution  of  one  thing 
“  that  is  to  be  altered  into  many  j”  and  which 
in  another  place  EE  Harvey  has  exprefied  by 
the  following  periphrafis :  “  In  the  generation 
“  that  is  performed  by  a  metamorphofis,  things 
“  are  produced  as  it  were  by  the  impreffion 
,f  of  a  feal,  upon  the  matter  of  them,  or  by 
tc  this  matter’s  being  cad  into  a  mould,  the 
“  whole  of  it  entirely  transformed.”  This 
account  is  not  only  falfe,  but  altogether  de¬ 
grades  and  darkens  the  true  fyflem  of  thofe  na¬ 
tural  mutations :  no  fatisfaclory  explication  can 
be  drawn  from  it,  of  any  manner  in  which 
thefe  fancied  metamorphofes,  and  imaginary 
transformations,  can  be  faid  to  happen. 

But  the  better  to  underhand  Harvey’s  doc¬ 
trine  of  infedts,  which,  however,  does  not 
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reach  the  outer  limits  of  this  branch  of  natu¬ 
ral  hi  (lory ;  and  at  the  fame  time,  to  fliew 
what  egregious  miftakes  we  are  apt  to  commit, 
the  moment  we  abandon  the  folid  arguments 
furnifhed  by  experiments,  to  follow  die  falle 
lights  ftruck  out  by  our  weak  and  impel  fedt 
reafon,  I  (hall  here  give  his  imaginary  account 
of  this  matter,  as  I  find  it  in  his  book  upon 
this  fubjedt  *,  in  his  own  terms, 

“  There  are  two  ways,”  fays  he,  “  in  which 
|[  vve  obferve  one  thing  to  be  made  out  of 
“  another  (as  out  of  matter)  both  in  art  and 
“  in  nature,  efpecially  in  the  generation  of 
“  animals ;  one  is,  when  a  thing  is  made 
“  out  of  another,  already  in  being,  as  a  bed 
“out  of  wood,  and  a  ftatue  out  of  ftone; 
“  when,  for  example,  all  the  fubjedt -matter 
“  of  the  workmanfhip  exifts,  before  the  work- 
“  man  begins  the  work,  or  attempts  to  give 
“  give  it  any  form.  The  other  way  is,  when 
“  the  fluff  receives  both  being  and  form 
“  at  the  feme  time.  As  therefore  the  works 
tc  of  art  are  performed  two  ways;  the  one 
“  by  the  workman’s  dividing,  cutting  and  par- 
<c  ing  away  the  matter  prepared  for  thofe  ope- 
“  rations,  fo  as  to  leave  behind,  like  a  ftatuary, 
««  the  figure  of  the  thing  he  intends  to  make : 
“  the  other,  by  the  workman’s  adding  and 
“  moulding,  as  well  as  paring  away,  the  mate- 
“  rials,  and  at  the  fame  time  tempering  the 
“  matter  itfelf,  fo  as  to  produce,  like  a  potter, 
“  the  figure ;  which,  for  this  reafon,  may  be 
“  faid  to  be  made,  rather  than  formed.  In  the 
“  fame  manner  it  happens  in  the  generation 
“  of  animals;  fome  of  which  are  formed  and 
“  and  transfigured  out  of  matter  already  di- 
“  gelled  and  encreafed  for  this  purpofe,  all  the 
“  parts  fpringing  out  together  diftindtly,  by  a 
cc  kind  of  metamorphofis ;  and  thus  forming  a 
tc  perfect  animal,  while  other  animals  are  made 
<c  piece  by  piece,  at  firft  deficient  both  as  to 
“  fize  and  fhape,  afterwards  receive  both  by 
“  degrees,  from  the  fame  matter  out  of  which 
“  they  were  originally  formed.  In  thefe  lafl 
“  animals,  one  part  is  made  firft,  and  the  other 
“  parts,  by  means  of  this  firft,  as  the  princi- 
<c  pie  of  the  animal’s  exiftence.  This  procefs 
‘c  of  nature,  we  call  an  epigenefis,  or  accretion 
“  of  parts,  on  account  of  her  forming  the  parts 
<f  gradually  one  after  another  ;  and  this  is  more 
“  properly  called  generation  than  the  other, 

“  The  generation  of  infedls  is  performed 
“  after  the  firft  manner  when  the  worm,  by 
a  metamorphofis,  proceeds  from  the  egg;  or 
the  rudiments  are  formed  out  of  matter  in  a 
ftate  of  putrefaction  (by  growing  too  dry  or 
too  moift)  “  and  thefe  rudiments  produce,  as 
“  by  a  metamorphofis,  a  Caterpillar  grown  to 
“  its  full  fize,  or  an  Aurelia,  a  Butterfly  or 
<c  a  common  Fly  of  its  full  fize,  fo  as  never  to 
“  grow  bigger.  But  the  more  perfeCt  fangui- 
“  ferous  animals  are  formed  by  an  epigenefis, 

“  or  a  fuperaddition  of  parts  5  and  after  their 
“  birth,  grow  to  a  ftate  of  adolefcence,  and 
“  arrive  at  their  perfection.  Chance  or  for- 


tc  tune  feems  chiefly  to  pride  in  the  production 
“  of  thofe  animals,  which  owe  their  form  to 
“  the  power  of  a  pre-exiftent  matter ;  which 
“  matter  is  the  firft  caufe  of  their  generation, 
“  rather  than  any  external  efficient;  for  which 
<c  reafon  thofe  animals  are  mere  imperfeCt, 
“  and  perpetuate  themfelves  lefs,  both  as  to 
“  number  and  likenefs,  than  fanguiferous  land 
“  or  water  animals;  which,  by  deriving  their 
“  being  from  an  univocal  principle,  (that  is, 
“  from  other  animals  of  the  fame  kind)  keep 
“  up  an  eternal  fucceflion  ;  and  the  caufe  of 
“  of  this  we  attribute  to  nature,  and  a  vegi- 
“  tative  power. 

“  Some  animals,  therefore,  are  produced  of 
“  themfelves  from  matter  digeiled  fpontane- 
t£  oufly,  or  by  mere  chance,  as  Ariftotle  feem9 
“  to  advance  in  the  vnthbookofhis  metaphy- 
“  ficks,  chap.  9.  Thofe  animals,  to  wit, 
“  whofe  original  matter  can  give  itfelf  motion, 
“  fuch  a  motion,  by  accident,  as  the  feed  gives 
“  itfelf  in  the  generation  of  other  animals.  And 
“  the  fame  thing  happens  in  the  generation  of 
‘c  animals,  that  is  obfervable  in  the  works  of 
“  art ;  for  fome  things  which  are  produced 
‘‘  by  art,  are  likewife  brought  about  by  acci- 
<c  dent,  as  health  ;  other  things  that  are  made  by 
“  art,  are  never  made  otherwife,  as  a  houfe. 

cc  Bees,  Wafps,  Hornets,  or  Butterflies,  and 
“  whatever  other  animals  are  generated  by 
“  metamorphofis  from  a  creeping  infect,  are 
tc  faid  to  be  the  offspring  of  chance,  and  there- 
<c  fore  never  to  keep  up  their  fp^cies.  But  the 
“  Lion  or  Cock  are  never  produced  fpontane- 
“  oufly  or  by  chance,  but  are  the  work  of. 
“  nature ;  wherefore  they  do  not  require  a 
“  fuitable  matter,  or  fome  other  divine  power, 
<£  fo  much  as  a  fimilar  form. 

<c  In  the  generation  by  metamorphofis,  ani- 
“  mals  are  faflrioned  as  it  were  by  the  im- 
<c  prefiion  of  a  feal,  or  framed  in  a  curious 
tc  mould,  all  the  matter  of  which  they  contift 
“  being  transformed  ;  whereas  the  animal  which 
te  is  produced  by  way  of  epigenefis,  or  accre- 
“  tion,  at  once  attracts,  prepares,  digefts,  and 
<c  makes  ufe  of  the  ready  matter;  it  at  once 
tc  grows  and  acquires  its  form.  In  the  former, 

<c  the  plaftic  power  divides  the  fame  fimilar 
ec  matter,  arranges  it  when  divided,  and  re- 
“  duces  it  into  limbs;  from  fimilar  making  it 
“  diffimilar,  or  forming  diflimilar  organs  with 
£C  a  fimilar  fubftance.  Butin  the  latter,  whilft 
cc  it  produces  in  order  different  parts,  and  thofe 
<f  parts  differently  difpofed,  it  requires  and 

makes  different  fubftances ;  and  fubftances  are 
£t  varioufly  difpofed,  the  better  to  fuit  the  dif- 
“  ferent  parts  that  are  to  be  generated.” 

This  is  the  doctrine  of  Harvey  ;  and  this 
his  differtation  contains  almoft  as  many  errors 
as  words.  This  may  appear  furprifing  in  one 
fo  well  verfed  in  enquiries  of  this  kind,  where 
truth  can  only  be  ascertained  by  experiment : 
notwithftanding  all  his  errors,  we  muft  do  his 
great  merit  in  other  refpedts  juftice ;  his  dili¬ 
gence  in  ftudying  nature  was  very  great,  and 


/ 


*  Lib  de  Gen  An.  Exerc,  XLV. 


he 


The  HISTORY  of  INSECTS; 


lie  therefore  deferves  not  only  our  praifes,  but 
thofe  of  all  mankind  ;  and  the  candid  manner 
in  which  he  ufually  offers  his  opinions,  is  yet 
more  praife-  worthy ;  for  he  thus  molt  ingenu- 
oufly  fpeaks,  in  the  preface  to  that  perfor¬ 
mance  I  have  been  juft  now  mentioning : 

“  Therefore,  (generous  reader)  I  do  not  ex- 
“  pedt  you  fliould  take  my  word  as  to  the  man- 
“mer  in  which  the  generation  of  animals  is 
*c  performed :  I  appeal  to  your  own  eyes  as 
“  witneffes  and  judges  of  what  I  advance.  For 
“  as  all  perfedt  fcience  is  built  upon  fuch  prin- 
“  ciples,  as  are  derived  from  the  oblervations 
<c  of  fenfe  ;  you  ought  ftrenuoufly  to  endea- 
tc  vour,  if  you  have  a  mind  to  become  tho- 
tc  roughly  acquainted  with  what  relates  to  ani- 
“  mals,  to  attain  this  knowledge,  by  frequent 
lt  diffedtions  of  them.  If  you  proceed  other- 
“  wife,  you  can  only  acquire  a  fpecious  and 
“  wavering  opinion,  but  no  certain  and  folid 
lt  fcience.” 

To  conclude,  it  is  not  our  intention  to  re¬ 
fute  one  by  one,  in  this  place,  all  this  ingeni¬ 
ous  but  miftaken  author’s  proportions ;  feeing 
this  is  abundantly  done  already,  by  the  evident 
truths  we  have  produced ;  neither  will  the  dig¬ 
nity  of  fo  great  a  name,  eafily  admit  of  fuch 
a  cenfure,  (in  abftaining  from  which,  we  only 
follow  the  example  himfelf  has  given  us  in 
the  cafe  of  that  famous  anatomift  Fabricius  ab 
Aquapendento,  whom  he  fpares  in  the  fame 
manner,  and  on  the  fame  account.)  Never- 
thelefs,  I  cannot  avoid  again  inculcating  at 
leaft  one  principle ;  that  whereas  the  Nymph 
is  indeed  the  animal  itfelf,  and  by  no  means 
the  egg,  the  whole  and  only  mutation  which 
happens  here,  is  nothing  more  than  a  flow 
evaporation  of  the  luperfluous  moifture ;  for 
by  this  all  Nymphs  are  neceflarily  changed. 

Thus  it  happens,  that  during  this  evapora¬ 
tion,  before  explained  in  the  Nymph  of  the 
Bee,  the  limbs  which  were  before  tender,  weak, 
and  fluid  like  water,  are  freed  from  the  fuper- 
fluous  moifture  which  deprived  them  of  mo¬ 
tion;  whereby  the  latent  infedt  is  enabled  to 
force  its  exterior  covering,  and,  having  caft  it 
off  as  the  Bee  does,  or  forfaken  it  as  is  done 
by  the  Butterfly,  to  make  ufe  of  the  moifture 
which  remains,  to  expand  its  wings  and  other 
parts. 

The  Nymph  therefore,  during  the  firft  days 
of  its  change,  relembles  a  man  who  has  loft 
the  ufe  of  his  limbs,  by  a  collection  of  faline 
or  other  humours  about  his  joints,  and  does 
not  recover  them,  till  fuch  hurtful  moifture  is 
diftipated  by  nature,  or  by  art.  Nature  and  art 
have  the  fame  eftedt  upon  tumified  members, 
and  upon  what  we  call  Nymphs;  fo  that  on 
evaporating  the  fuperfluous  humidity  of  thefe 
laft,  by  the  means  of  nature,  or  by  an  artificial 
beat,  they  may  be  brought  forth  in  the  form 
of  infedts,  even  in  the  depth  of  winter. 

In  fine,  as  it  is  utterly  erroneous  to  fuppofe, 
that  the  whole  mafs  of  the  Worm  is  transformed 
into  the  Nymph,  and  after  this  the  Nymph 
into  a  winged  land  or  water  animal ;  fo,  on  the 
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other  hand,  nothing  is  more  certain,  than  that 
all  the  limbs  of  the  Butterfly,  the  common 
Fly,  and  luch  other  infedts,  do  adtually  grow  in 
the  Worm;  in  the  fame  manner  as  the  limbs  of 
other  animals :  fo  that  nothing  can  be  more 
repugnant  to  truth,  or  be  fo  little  fupportable 
by  any  folid  arguments,  as  this  notion  of  a 
metamorphofis :  for  it  is  not  in  the  Nymph 
alone,  but  in  the  very  Worm,  or  Caterpillar : 
Tab.  XXXVII.  fig.  ii.  hi.  and  iv.  we  can  lay 
before  the  eye  all  the  parts  of  the  future  in¬ 
fedt.  Thofe  parts  are  by  no  means  generated 
fuddenly  and  all  at  once,  as  has  been  fuppofed; 
but  grow  leifurely  one  after  another,  till  all  of 
them  having  arrived  at  a  ftate  of  perfection, 
the  Worm  gives  itfelf  motion,  and  breaks  its 
fkin  ;  the  inclofed  limbs  having  generated  by 
degrees,  from  the  motion  of  the  moifture,  and 
their  own  contraction,  fwell  and  eafily  cafts 
its  fkin,  and  fuddenly  difclofes  all  its  limbs  to 
our  view.  In  this  inflation,  ((hooting  out, 
budding*  or  vegetation ;  and,  as  it  were, 
changing  of  the  nutriment  of  the  new  limbs, 
which  have  gradually  grown,  or  have  been  pro¬ 
duced  by  an  epigenelis,  or  accretion  of  the 
parts,  and  not  at  all  by  a  metamorphofis)  con- 
lifts  the  foie  foundation  of  all  the  changes  which 
we  remark  in  infedts.  We  call  the  creature  in 
the  ftate  of  this  natural  mutation  a  Nymph, 
becaufe  this  kind  of  infedt,  on  cafting  its  skin, 
may  be  faid  to  refemble  a  bride  or  Nymph, 
who,  in  many  countries,  leifurely  prepares  and 
adorns  her  perfon  for  her  intended  fpoufe.  But 
we  utterly  deny  what  Goedaert  has  in  feveral 
places  advanced,  that  there  is  any  refemblance 
between  the  Nymph  and  an  infant  in  its 
fwathing  clothes;  as  alfo  its  likenefs  to  any 
other  figure  than  that  of  the  future  infedt ;  for 
the  Nymph  not  only  reprefents  clearly  and  di- 
ftindtly  all  the  parts  of  the  future  infedt,  but 
is,  in  reality,  the  infedt  itfelf ;  and  this,  not 
dead  or  buried,  but,  as  Libavius  has  al¬ 
ready  obferved  of  the  Necydalis,  adtually  living 
and  feeling,  though  unable  to  give  any  indica¬ 
tions  of  life,  except  by  the  motion  of  its  tail 
or  belly ;  for  in  many  we  find  thefe  parts  are 
not  affedted  with  any  moifture,  nor  undergo 
any  change,  but  what  arifes  from  the  cafting  off 
a  very  thin  skin,  fo  that  they  cannot  lofe  their 
former  power  to  move. 

Allowing  therefore  as  a  certain  truth,  as  it 
really  is,  what  has  been  already  advanced  in 
this  work  concerning  infedts,  not  only  all  that 
Harvey  fays  upon  the  fame  fubjedt,  in  the  ex¬ 
tracts  we  have  given,  and  all  the  errors  that 
flow  from  thence,  fall  to  the  ground ;  but 
likewife  that  common  opinion  of  philofophers, 
that  the  generation  of  infedts  is  fortuitous,  and 
which  Goedaert’s  editors  feem  to  have  fathered, 
or  rather  to  have  forced  upon  him,  appears 
utterly  groundlefs  ;  feeing  it  has  no  other  foun¬ 
dation,  than  that  idle  and  imaginary  metamor¬ 
phofis,  which  neither  exifts  in  nature,  nor  can 
fairly  be  deduced  from  Harvey’s  (in  many 
places)  contradidtory  arguments.  This  great 
man  muft  have  eafily  feen  the  weaknels  of  his 
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own  repugnant  notions,  bad  he  not  been  too 
much  prejudiced  in  favour  of  the  opinions 
which  they  were  calculated  to  fupport  or  ex¬ 
plain,  if  the  refpebt  we  owe  him  will,  after 
all,  permit  us  to  think  he  really  gave,  into  this 
abfurd  notion.  Perhaps  we  may  with  more 
judice  a  flu  re  ourfelves,  that  he  proceeded  on 
this  bccafion,  in  the  manner  that  people  gene¬ 
rally  proceed  in  conlidering  things  that  are  dif¬ 
ficult  to  be  underflood  and  accounted  for; 
that  is,  by  fancying  fomething,  which  feems, 
on  mature  deliberation,  bed  to  agree  with  the 
nature  of  things,  as  Ariflotle  had  long  fince  di¬ 
rected,  in  his  treating  of  the  generation  of 
Bees  *  ;  his  words  are,  “  That  the  generation 
“  of  Bees  is  performed  in  this  manner,  feems 
“  not  only  agreeable  to  reafon,  but  to  what 
c<  appears  to  happen  in  the  generation  of  other  in- 
“  febts  of  this  kind;  however,  the  obfervations 
“  hitherto  made  are  not  fufficient  to  give  us  a  cer- 
“  tain  knowledge  of  what  it  is  that  really  happens. 
“  When  we  have  acquired  that  certain  know- 
“  ledge,  we  mud  trud  our  fenfes,  rather  than 
“  our  reafon,  by  which  we  are  to  be  guided, 
“  as  far  only  as  what  it  demondrates,  agrees 
“  with  what  our  fenfes  afcertain.”  Daily  ex¬ 
perience  fhews  us,  how  many  and  how  great 
errors  this  method  of  philofophifing  hath  pro¬ 
duced  ;  fo  that  an  author  would  do  much  better 
to  own  his  ignorance  ingenuoufly,  than  to  lead 
adray,  by  unnatural  phantoms,  thofe  multitudes 
of  credulous  readers,  who,  idly  thinking  that 
all  true  learning  is  to  be  found  in  books,  never 
give  themfelves  the  trouble  of  immediately  con- 
fulting  nature  herfelf :  perhaps  we  ought  rather 
to  pronounce  fuch  idle  followers  of  knowledge 
well  worthy  of  this  punifhment,  for  neglebt- 
ing  the  opportunities  of  finding  it  in  the  things 
themfelves  with  which  they  are  defirous  to  be 
acquainted. 

Having  fhewn  in  fome  meafure  on  how 
uncertain  a  foundation  Harvey’s  account  of  the 
natural  mutations  of  infebls  is  eredted,  it  re¬ 
mains  to  confider  with  what  grofs  errors,  and 
palpable  falflioods,  Goedaert  has  defiled  them : 
but  at  the  fame  time  we  own  with  fatisfadlion, 
that  this  author  alone  obferved  and  difcovered, 
in  the  fpace  of  a  very  few  years,  more  Angu¬ 
larities  in  the  Caterpillar  kind,  than  had  been 
done  by  all  the  learned  men  who  treated  the 
fame  lubjedt  before  him.  Notwithdanding 
this,  we  cannot  help  faying,  that  not  only  he 
was  not  free  from  midakes,  but  that  he  has 
made  fome  fuch  important  ones,  as  can  fierce¬ 
ly,  if  at  all,  be  excufed  :  not  to  mention  his 
not  having  had  the  lead  notion  of  the  true  nature 
of  the  Nymph.  But  as  we  have  refolved  to  exa¬ 
mine  on  a  fucceeding  occafion,  feparately,  all 
the  enors  of  this  author,  we  fhall  produce  at 
prefent  only  two  of  the  mod  glaring;  upon 
which,  as  upon  a  frail  and  flippery  foundation 
of  ice,  all  his  experiments  are  built.  Nor  (hall 
we  do  this  with  any  other  view  than  that  of 
making  truth  appear  the  more  drong  and  plain, 
by  being  compared  with  falfliood ;  for  the  more 
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naked  truth  is  propofed,  the  more  powerful  it 
is  to  fubdue  errors. 

In  the  fird  place  Goedaert  is  under  a  very 
great  midake,  when  he  advances,  that  the  Ca¬ 
terpillar  can  be  changed,  before  it  has  reached 
the  full  term  of  its  growth ;  adding  alfo, 
what  .is  dill  more  apt  to  lead  people  adray, 
that  the  mutation  effected  in  this  manner  is  very 
incomplete  and  unnatural.  But  let  us  attend 
to  his  own  words,  in  the  fird  volume  of  his 
Angular  obfervations  on  the  wonderful  mutati¬ 
ons  that  happen  in  the  Caterpillars,  page  1 2  of  the 
Dutch  edition.  “  I  have  befides  obferved/* 
fays  he, tc  that,  whenever  the  Caterpillars  effiebt 
“  a  mutation,  before  they  have  been  diffidently 
C£  fed  for  that  purpofe,  and  have  reached  the 
“  full  term  of  their  growth,  they  never  receive 
££  a  perfebt  form  in  confequence  of  fuch  pre- 
cc  mature  change,  but  are  mifliapen  and  mife- 
“  rable,  with  fhort  and  fhrivelled  wings,  like  a 
“  piece  of  fcorched  parchment;  whereas  other- 
cc  wife,  in  lefs  than  half  an  hour,  thefe  ufeful 
“  parts  expand  themfelves,  and  acquire  their 
“  proper  beauty,  with  a  variety  of  elegant  co~ 
cc  lours.  Hence  it  happens,  that  the  unhappy 
cc  infedt,  not  being  able  to  make  any  ufe  of 
“  thofe  imperfebt  wings,  is  much  more  mi- 
“  ferable  than  it  was  before  its  change,  being 
“  obliged  to  creep  upon  the  ground,  where  it 
“  at  lad  perifhes  for  want  of  proper  nourifli- 
ment.”  Afterwards,  in  his  twenty-eighth  ex¬ 
periment,  it  appears,  that  on  the  drength  of  the 
foregoing  hypotheAs,  having  for  feveral  days 
fupplied  a  Caterpillar  with  food,  though  all  the 
timepreparingforits  mutation,  be  breaks  out  into 
the  following  words :  cc  If  I  omitted  giving  it 
“  food,  but  for  one  day,  it  immediately  let 
“about  changing;  for  which  reafon  I  took 
cc  care  not  to  make  it  fad  any  longer,  as  fo 
££  premature  a  change  was  likely  to  produce  but 
£c  an  imperfebt  Butterfly;  for  it  is  remarkable 
<c  of  all  Caterpillars  in  general,  that  as  foon  as 
££  they  find  their  food  fail,  they  prepare  for  a 
“  mutation;  but  if  it  fails  of  its  food  before 
“  the  term  appointed  by  nature,  the  infebt  pro- 
££  duced  is  both  imperfebt  and  tender;  fo  that 
££  to  have  a  fucceffion  of  complete  Butterflies, 
££  the  Caterpillars  mud  be  provided  with  food, 
££  till  they  refufe  it  of  their  own  accord,  in 
£C  order  to  enter  upon  the  bufinefs  of  muta- 
£c  tion.”  At  length,  after  having  given  in  the 
eighth  experiment  on  the  drength  of  a  mere 
conjebture,  the  example  of  a  nobhirnal  Butter¬ 
fly,  which  was,  in  his  judgment,  the  weaker, 
becaufe  its  Caterpillar  had  been  deprived 
fooner  than  it  ought  of  its  ordinary  food  ;  in 
the  fifty- ninth  experiment  of  the  fird  volume, 
and  afterwards  in  the  thirtieth  of  the  fecond, 
he  in  a  manner  opens  the  fource  from  which 
he  derived  all  thofe  his  midakes ;  for  after  de- 
fcribing  a  very  miferable  animal,  that  was  nei¬ 
ther  a  Caterpillar  nor  a  Butterfly,  according  to 
the  idea  he  had  idly  formed  of  it  in  his  own 
fancy,  he  adds,  “  The  reafon  of  all  this  is,  that 
“  the  Caterpillar  had  entered  upon  the  bufinefs 
Lib.  III.  C.  10. 
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tc  of  mutation,  before  it  had  taken  its  proper 
“  quantity  of  nourishment.”  As  this  argu¬ 
ment  appeared  to  him  mod  inconteitible  and 
evident,  he  afterwards,  in  the  twenty-ninth 
and  thirtieth  experiments  of  his  fecond  volume, 
where  he  defcribes  fuch  another  imperfeCt 
animal,  and  one  with  wings,  does  not  men¬ 
tion  one  word  of  this  falie  proportion,  but 
paffes  it  over  in  filence,  as  if  fufficiently  proved, 
and  not  liable  to  contradiction. 

Since  in  the  places  here  cited  two  animals 
are  exhibited,  one  of  which,  namely,  the  fe¬ 
male,  is  always;  by  an  invariable  law  of  na¬ 
ture,  tranfmuted  without  wings,  Tab.  XXXIII. 
fig.  vi.  whilft  the  other,  which  is  the  male, 
never  appears  without  them.  No.  vi.  not  only 
the  genuine  foundation  of  all  natural  mutations 
is  overturned,  and  rendered  obnoxious  to  chance, 
by  the  idle  comments  which  we  have  extracted 
from  Goedaert,  but  the  road  to  truth  is  alfo 
rendered  impracticable,  at  leafl  to  the  unfkilful. 

Goedaert  himfelf  could  not  avoid  the  confe- 
quences  of  fuch  rafh  and  idle  fictions ;  he  has 
thence  fallen  into  two  other  miftakes.  The 
firft  is  feen  in  the  pains  he  muft  have  been  at 
to  fupply  his  Caterpillars  with  food  as  long  as 
they  required  it.  The  fecond,  his  omitting,  on 
this  account,  fome  very  curious  experiments ; 
for,  infatuated  with  his  own  prejudices,  he 
negleCted  the  true  knowledge  he  might  have 
acquired  by  his  experiments,  to  adopt  a  falfe 
reafoning;  lb  that  he  could  never  afterwards 
by  his  experiments  come  to  know,  that  the 
fpecies  of  Caterpillars  he  defcribes,  are  never 
changed  after  any  other  manner;  the  male 
Caterpillar  becoming  conftantly  a  tender  infeCt, 
furnifhed  with  wings,  and  the  female  a  coarfe 
and  big-bellied  one  without  any. 

The  obfervation  made  in  the  place  here  cited 
appears  to  be  of  the  utmoft  importance,  viz. 
“  That  the  male  of  the  noCturnal  Butterfly  is 
“  is  always  provided  with  wings,  whereas  the 
“  female  never  has  any  fo  that  the  male  can 
enjoy  the  fweet  refrefliments  which  the  free 
air  affords,  and  ramble  at  pleafure  over  the 
fmiling  fields  and  fragrant  flowers,  when,  on 
the  other  hand,  the  care  at  home,  and  ma¬ 
nagement  of  the  fruits  of  wedlock,  are  com¬ 
mitted  to  the  female  only ;  for  which  reafon, 
flie  is  always  found  with  the  hinder  part  of 
her  body  thruft  out,  in  order,  as  it  were,  to 
induce  the  male  to  do  his  duty  ;  nor  does  the 
male  feem  indifpofed  to  perpetuate  his  fpecies. 
Nature,  therefore,  intended  to  afford  us  in  thefe 
infeCts  the  molt  flriking  examples  of  an  af¬ 
fectionate  mother,  and  a  careful  father ;  and 
perhaps,  as  the  flothful  were  formerly  refered 
to  the  ant,  as  a  pattern  of  induftry,  married 
people,  that  negleCt  the  duties  of  their  ftate, 
may,  with  equal  propriety,  be  defired  to  con- 
fider  this  other  little  infeCt  gs  a  model  of  con¬ 
jugal  folicitude. 

As  it  fufficiently  appears  from  our  experi¬ 
ments,  which  contradict  thofe  of  Goedaert, 
(though  that  very  obfervant  author  has  taken 
the  right  method  in  making  them,  and  hath 
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given  tolerably  accurate  figures)  what  falfe 
confequences  he  has  deduced  from  thence, 
and,  by  that  means,  rendered  the  ftrongeft 
bafis  of  the  origin  of  infeCts  wholly  fubjeCt  to 
chance  ;  we  fhall  now  reitore  this  foundation, 
whereon,  as  on  a  rock,  depends  the  whole 
fabriek  of  the  tranfmutations  of  infeCts,  and 
fhall  lay  down  the  following  as  undoubted 
axioms.  Firft,  that  the  Caterpillar  cannot  be 
changed  before  the  time  appointed  by  nature, 
that  is,  the  laft  moment  of  its  growth.  Se¬ 
condly,  that  although  Caterpillars  may  be 
transformed  before  they  leave  off  feeding,  yet 
this  has  no  effeCt  to  caufe  any  change  in  their 
form.  We  muft  however  acknowledge  that 
fome  difference  in  lize  may  arife  from 
hence,  which  we  muft  obferve  hath  not 
been  noticed  by  Goedaert,  nor,  hitherto,  by 
any  other  perfon.  Wherefore*  thirdly,  we  by 
no  means  think  it  neceffary  that  the  Caterpil¬ 
lar  fhould  be  fed  until  it  ceafes  to  eat  of  its 
own  accord  ;  for  at  the  time  when  it  is  to  un¬ 
dergo  a  change,  the  bufinefs  of  feeding  is  not 
only  unnecefiary  and  difficult,  but  entirely  ufe- 
lefs.  Confequently,  the  conclufions  of  Goe¬ 
daert  before  mentioned,  have  not  been  drawn, 
from  the  nature  of  things,  but  from  his  own 
falfe  and  chimerical  notions.  For  he,  not 
having  examined  his  experiments  with  deli¬ 
beration  and  diligence,  deceived  himfelf  and 
others. 

We  may  take  it  for  granted,  that  as  foon  a$ 
the  Caterpillars  have  arrived  at  their  utmoft: 
growth,  that  is,  when  all  the  limbs  under  the 
fkin  have  grown  to  a  proper  fize,  they  have 
not  only  power  and  ability,  but  alfo,  if  I  may 
be  allowed  the  expreffion,  a  free  and  abfolute 
will  to  begin  their  mutation,  with  this  reftric- 
tion  only,  that  they  cannot  omit  or  avoid  it ; 
fince  the  budding  limbs,  which  demand,  as 
it  were,  to  be  changed  into  the  Nymph,  in 
procefs  of  time,  burfts  the  fkin,  though  they 
can  feed  for  a  confiderable  time  afterwards  : 
but  then,  as  I  have  before  obferved,  this  fur¬ 
ther  feeding  is  of  no  other  ufe  but  to  make  the 
creature  larger  or  fmaller,  for  from  that  time 
not  even  the  leaft  of  their  limbs  is  increafed  in 
length.  This  Harvey  hath  alfo  remarked,  in 
his  treatife  of  the  generation  of  animals.  From 
hence  it  alfo  follows,  that  thefe  animalcules, 
now  grown  to  perfection,  attaining  the  age  of 
maturity,  and  fit  for  the  copulative  ftate,  apply 
themfelves  folely  to  propagating  their  fpecies, 
in  the  execution  whereof  fome  particulars  are 
fo  aftonifhing,  that  they  deferve  everlafting 
admiration. 

Nature  performs  the  whole  procefs  of  gene¬ 
ration  in  thefe  infeCts  in  fo  clear  and  open  a 
manner,  that  by  the  afiiftance  thereof  it  fhould 
feem  as  if  we  could  penetrate  into  the  true 
foundations  (though  hitherto  buried  in  dark- 
nefs)  of  the  generation  of  other  animals, 
which  we  fhall  evidently  demonftrate,  when 
we  have  time  and  opportunity  for  further  ex¬ 
periments. 
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That  we  may  give  our  opinion  on  this  head 
in  a  few  words,  it  feems  very  probable,  that 
in  the  whole  nature  of  things  there  is  no  ge¬ 
neration  that  can  be  properly  fo  called,  nor 
can  any  thing  elfe  be  obferved  in  this  proceL, 
than  the  continuation,  as  it  were,  of  the  ge¬ 
neration  already  performed^  or  an  increafc  of, 
or  addition  to,  the  limbs,  which  totally  ex¬ 
cludes  the  docftrine  of  fortuitous  propagation. 
Having  eftablifhed  this  principle,  it  is  eafy  to 
explain  the  reafon  that  a  man,  deprived  of 
hands  and  feet,  may  have  a  found  and  perfect 
offspring.  Hence,  alfo,  we  may  determine 
that  famous  queftion,  whether,  in  order  to 
produce  a  complete  iffue,  a  feminal  particle 
drawn  from  every  member  of  the  body  be 
abfolutely  neceffary.  Moreover,  the  reafon 
is  evident,  how  Levi,  being  yet  in  his  father’s 
loins,  paid  tythes  long  before  he  was  born  : 
for  he  was  in  his  father’s  loins,  when  Mel- 
chifedeck  met  Abraham.  Laftly,  even  ori¬ 
ginal  fin  (in  the  opinion  of  a  very  learned 
man,  to  whom  we  have  occafi onally  commu¬ 
nicated  the  myfteries  of  our  experiments)  may 
ffand  on  this  principle  as  on  a  firm  foundation, 
fince  all  mankind  have  been  laid  up  originally 
in  the  loins  of  their  firft  parents.  But,  fince 
others  claim  the  right  of  explaining  fuch  myf¬ 
teries,  we  fhall  enter  no  further  into  this  mat¬ 
ter,  but  come  to  another  error  of  Goedaert, 
intending  to  difcufs  the  reft,  when  we  have 
occafion  to  examine  any  more  of  his  experi¬ 
ments  ;  for  it  is  not  our  intention  to  build  on 
another’s  foundation. 

A  further  error  of  Goedaert  appears  in  the 
77th  experiment  of  the  firft  part,  in  the  words 
following :  tc  What  is  more  particularly  wor- 
cc  thy  of  our  notice  in  thefe  infeeds  is,  that 
<c  wherever  the  legs  are  fituated  in  the  Cater- 
“  pillar,  there  is  placed  the  back  of  the  ani- 
“  malcule  that  is  to  arife  by  tranfmutation  : 
“  and  on  the  contrary,  where  the  back  of  the 
c‘  Caterpillar  was,  there,  are  the  legs  in  the 
“  animalcule  to  be  produced  from  thence. 
“  This  metamorphofis,  adds  he,  (which  ren- 
“  ders  him  the  more  blameable)  is  per- 
tc  formed  in  a  fhort  fpace  of  time,  fo  that  it 

may  be  diftindtly  feen  ;  becaufe  immediately 
“  after  fhedding  its  fkin,  this  change  appears 
cc  to  the  eye.”  From  hence  may  arife  a  pro¬ 
per  opportunity  of  explaining  accurately  and 
carefully  the  true  tranfmutation  of  the  Cater¬ 
pillar  into  the  Chryfalis  ;  but  as  this  matter  is 
(as  far  as  hitherto  is  neceffary  to  be  explained) 
very  evident,  from  what  vve  have  on  feveral 
preceeding  occafions  faid  thereon,  we  fhall 
here  pais  it  over  in  filence  ;  and  the  rather, 
becaufe  we  have  determined  to  treat  this  mat¬ 
ter  profeffedly  in  the  following  fheets ;  for  we 
ihall  fhew  from  realon,  and  ilkrftrate  by  figures, 
after  what  manner,  and  in  what  place,  every 
limb  of  the  Nymph  and  Butterfly  are  dif- 
pofed  and  arranged,  which  we  have  before 
actually  laid  before  the  eye,  in  the  prefence  of 
Magalloti  and  i  hevenot,  by  (hewing  all  the 
limbs  of  the  Butterfly  in  the  Caterpillar.  There- 


NATURE;  or, 

fore,  to  prove  the  faffity  of  what  we  have  cited 
out  of  Goedaert,  it  is  fufficient  only  to  repeat, 
that  the  fix  fore  legs  of  the  Caterpillar  are  never 
changed  or  tranfpofed  in  any  remarkable  man¬ 
ner.  °  And  though  Goedaert  thought  himfelf 
fuperior,  with  refpedd  to  the  fharpnefs  of  his 
fight,,  to  Mouffet,  Harvey,  and  others  (whole 
thoughts  on  this  fubjeö:  were  conjedural)  and 
has  aliened  the  contrary  to  their  dodtrine,  yet 
nothing  is  more  certain  than  that  not  only  he, 
but  thofe  who  boaffc  to  have  feen  it,  were 
grofsly  deceived.  This  deception  may  poffibly 
arife  from  two  caules  :  the  firft  is  the  fwift 
fhedding  of  the  fkin  ;  whence  it  happens,  that 
the  limbs,  hitherto  hidden,  fuddenly  appear, 
and  are  difpofed  in  a  form  quite  different  from 
what  they  were  in  the  Worm  :  the  fecond  may 
be  owing  to  fome  protuberances  and  fwellings, 
which  are  on  the  back  of  the  Caterpillar,  and, 
as  foon  as  the  fkin  is  filed,  have  the  refem- 
blance  of  legs.  Indeed,  a  perlon  more  quick- 
fighted  than  Goedaert,  may  be  deceived  by 
this,  fince  the  change  of  the  fkin  happens 
fuddenly,  and,  as  it  wrere  in  the  twinkling  of 
an  eye :  wherefore,  even  the  more  modern  au¬ 
thors,  who  wrote  molt  accurately  on  this  fub- 
jedt,  have  difeovered  nothing  elfe,  than  that  the 
lkin  is  firft  broken  on  the  head  and  back.  This 
is  plain  from  that  very  elaborate  treatife  of  the 
generation  of  thefe  infedts,  publifhed  by  Fran¬ 
cis  Redus,  principal  phyfician  to  the  grand  duke 
ofTufcany,  in  his  own  language,  in  the  year 
1668  ;  wherein  he  has  proved,  by  the  ftrongeft 
arguments,  that  no  infedts  are  generated  by 
putrefadtion.  This  dodtrine  we  fhall  not  only 
willingly  grant  this  eminent  phyfician,  but  fur¬ 
ther  we  fcruple  not  to  affert,  that  putrefadtion 
is,  in  a  great  meafure,  produced  by  thofe  very 
infedts  which  are  fuppofed  to  arife  from  it : 
but  of  this  matter  more  at  large  hereafter. 

I11  order  to  fhew  the  origin  of  thofe  fwel- 
lings  on  the  back  of  the  Caterpillar  which 
impofed  on  Goedaert,  as  fo  many  fignals  of 
changing  their  legs,  it  inuft  be  obferved,  that 
many  of  the  Caterpillars,  whilft  they  are  chang¬ 
ing,  caft  off  from  thofe  hairs  wherewith  their 
bodies  were  before  roughened  and  briftly,  a 
very  tender,  and,  as  it  were,  membranous 
fheath  j  after  which,  the  finer  part  of  thofe 
hairs  appear  like  fo  many  linen  threads  in 
the  Chryfalis.  But  fince  this  Caterpillar  of 
Goedaert’s  is  covered  with  hairs  which  are 
more  like  briftles  than  linen  thread,  it  fol¬ 
lows,  thofe  hairs  and  the  reft  of  the  body  hav¬ 
ing  ffed  their  fkin,  form  in  the  Chryfalis  the 
figure  before  mentioned,  and  appeared  as  if  the 
legs  were  tranfpofed.  This  is  what  led  Goe¬ 
daert  into  another  error  :  for  if  he  had  known 
thefe  feveral  particulars,  he  might  have  eafily 
inveftigated  the  origin  of  thofe  filken  yellow 
threads,  which  he  tells  us  he  faw  in  the  Chry¬ 
falis,  and  which  are  deferibed  in  the  20th  ex¬ 
periment  of  the  firft  part. 

It  is  not  only  very  certain  that  the  change  of 
the  Caterpillar  into  a  Chryfalis  may  be  per¬ 
ceived  by  the  eye,  but  our  experiments  proceed 
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fo  far,  that,  by  following  nature,  we  are  able 
to  produce  the  Chryfalis  from  the  Caterpillar 
fhite.  Nay,  it  is  in  our  power  to  keep  back 
this  tranfmutation,  or  to  retard  the  fame  to  any 
degree  we  think  proper,  though  it  happens  fo 
fwiftly  and  fuddenly,  and  therefore,  undoubted 
credit  ought  to  be  given  to  the  feveral  matters 
we  publifh  here  concerning  this  change.  Hence 
it  is,  that  we  can  now  exhibit  to  public  view 
many  Chryfallides,  reduced  to  almoft  one  half; 
this,  among  feveral  other  myfteries  of  nature, 
we  have  fhewn  before  his  ferene  highnefs  Cof- 
mus  the  third,  grand  duke  of  Tufcany,  when 
he,  by  a  fpecial  mark  of  diftindtion,  was  gra- 
cioully  pleafed  to  vifit  us,  and  to  approve  of 
our  experiments. 

But  to  have  done  with  the  errors  of  Goe- 
daert,  which  we  have  hitherto  been  fetting 
right,  we  fhall  lay  down  the  following  as  un¬ 
doubted  truths.  Firft,  that  the  legs  of  the 
Caterpillar,  or  Worm,  are  never  tranfpofed  to 
the  back.  Secondly,  that  the  Caterpillar  is  not 
changed  into  another  animal,  though,  in  procefs 
of  time,  the  legs  themfelves  grow  in  the  fame 
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manner,  as  the  wings  of  a  young  bird,  orfeet  of  a 
Tadpole.  Thirdly,  that  no  natural  transformation 
happens  in  thefe  infedts ;  but  that  this  whole 
change,  (in  finding  out  the  nature  whereof, 
authors  have  committed  fo  many  errors,  and 
proceeded,  as  it  were,  blind-fold,  like  the  com¬ 
batants  of  old)  confifts  only  in  this,  that  the 
limbs  of  the  Caterpillar,  or  Worm,  by  an  ac¬ 
cretion  of  the  parts,  grow,  infenfibly  under  its 
skin ;  and  when  the  latter  is  fhed,  the  former 
appear  plainly  and  diftindtly  to  the  fight,  but 
they  cannot  be  moved  at  firft  by  the  little  ani¬ 
mal  ;  the  reafon  of  which  is,  becaufe  they  are 
fluid  like  water,  and  cannot  acquire  fufficient 
firength,  unlefs  they  evaporate  it  for  fome  days 
before. 

But  this  does  not  hold  in  all  Worms,  fince 
thère  are  many  which  lofe  no  part  of  their 
motion.  To  render  this  matter  the  more  clear, 
we  fhall  now  proceed  to  the  third  propofition, 
defiring  the  reader  to  conlider  it  attentively,  as 
it  is  a  matter  of  the  greateft  importance,  and  of 
very  great  extent. 


CHAP.  IV. 


Of  the  four  orders  of  natural  changes ,  to  which  we  refer  nearly  all  the  fpecies 
of  infeEls ,  as  having  the  fame  foie  principle  of  change . 


HAVING  hitherto,  from  the  nature  of 
things,  examined  and  drawn,  as  it  were, 
a  juit  and  elegant  pidture  of  the  true  origin 
of  thefe  appearances,  or,  as  they  may  be  called, 
fudden  buddings  and  fhootings  into  limbs  in 
infedts,  and  by  that  means,  fhewn  how  this 
fubjedt  hath  been  difgraced  and  obfcured  by 
chimerical  notions,  and  the  idle  traditions  con¬ 
cerning  thefe  changes ;  having  likewife  cleared 
the  fubjedt  from  the  impurities  wherein  it  was 
involved,  by  eftablifhing  it  on  a  ftrong  and 
firm  foundation,  which  cannot  be  fhaken  by 
any  force;  and  in  our  opinion,  can  no  more  be 
fet  afide  in  favour  of  fortuitous  chance,  than  a 
Lamb  can  be  generated  by  a  Wolf,  or  an  Eagle 
by  a  Dove,  we  fhall  now  proceed  to  the  po- 
fitions  themfelves,  or  to  the  feveral  orders  of 
thefe  changes ;  whereby,  as  with  the  genuine 
tindt  of  nature,  we  flhall  endeavour  to  illuftrate 
the  pidture  before  us,  and  reftore  the  amazing 
and  wonderful  appearances  of  infedts  to  their 
true  fplendor  and  native  beauty.  Thus  fhall 
we  more  clearly  be  fenfible  of,  and,  with  greater 
devotion  and  more  humble  reverence,  meditate 
on  the  omnipotent  wifdom  and  fuperlative 
goodnefs  of  God  in  the  accretion,  fultenance, 
and  change  of  the  minuteft  animalcules,  which 
form  a  celeftial  hoffc  as  the  angels. 

If  we  diligently  attend  to  this  true  bafis  of 
all  the  changes  of  infedts,  that  is  the  Nymph, 
it  will  be  eafy  to  comprehend  the  reafon  why 
all  the  fpecies,  tho’  fo  many  in  number,  toge¬ 
ther  with  their  changes,  agree  and  terminate  in 
this  one  particular ;  wherefore  it  feems  fuper- 


fluous  to  •  dwell  longer  on  the  explanation  of 
them.  If  again  we  more  ferioufly  conlider 
after  what  various  ways  this  Nymph  hides 
itfelf  under  the  manifold  forms  of  thofe  in¬ 
fedts,  fo  as  to  elude  the  fbarpeft  eye ;  it  will 
become  necefiary  to  view  this  Nymph  in  every 
light,  under  all  its  accidental  appearances.  And 
herein  we  fhall  not  follow  as  a  guide  the  de- 
lufive  traces  of  our  own  ingenuity,  or  admit 
the  inventions  of  fancy,  but  purfue  only  the 
various  and  natural  phenomena  of  the  Nymph. 
There  are  four  orders  which  comprehend  the 
whole  clafs  of  infedts,  fo  that  we  cannot  fee 
one,  which  may  not  be  referred  to  one  or  other 
of  them,  efpecially  if  we  can  fee  its  change. 

The  firft  order  will  comprehend  thofe  in¬ 
fedts,  which,  with  all  their  limbs  and  parts, 
proceed  inflantly  out  of  the  egg,  and  grow  in¬ 
fenfibly,  until  they  attain  a  proper  fize  ;  after 
which  they  are  changed  into  the  Nymph, 
which  undergoes  no  other  change  but  that  of 
its  skin. 

Of  the  fecond  order  are  thofe  hatched  with 
fix  legs,  and  which,  when  the  wings  are  gra¬ 
dually  perfedted,  are  alfo  changed  into  Nymphs. 

The  third  order  is,  when  the  Worm  or  Ca¬ 
terpillar  comes  forth  from  the  egg  either  with¬ 
out  any  legs,  or  with  fix  or  more,  and  its  limbs 
afterwards  grow  under  the  skin,  in  a  manner 
imperceptible  to  our  fight,  until  at  length  it  calls 
that  skin  and  refembles  the  Nymph,  or  Chry¬ 
falis. 

The  fourth  order  is,  when  the  Worm  like¬ 
wife  proceed  from  the  egg,  either  without 
F  '  any. 
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any,  or  with  fix,  or  more  legs,  and  in  an 
invifible  manner  grows  in  its  limbs  and 
parts  under  the  skin,  and  does  not  fhed  this 
skin,  but  acquires  the  form  of  a  Nymph  un¬ 
der  it. 

Having  laid  down  thefe  general  propofitions, 


I  (hall  hereafter  diftindtly  and  at  large,  defcribe 
the  Nymph  under  thefe  four  different  orders ; 
and  at  the  fame  time  fhall  lay  it  before  the 
eye  by  particular  examples,  illuftrating  every 
defcription  ;  but  in  the  firft  place,  I  fhall  enu¬ 
merate  the  infedts  which  belong  to  each  order. 


The  FIRST  ORDER. 

Of  the  ?iatural  changes ,  or  flow  accretion ,  of  the  limbs , 


AS  on  the  one  hand  it  appears,  from 
the  nicefl  experiments,  that  all  infedts 
proceed  from  an  egg,  that  is  laid  by  an 
infedt  of  the  fame  fpecies,  with  whatever 
warmth  forne  philofophers  have  maintained  the 
contrary;  fo  on  the  other  it  muff  be  obferved, 
that  fome  infedts  if  lie  therefrom  inftantaneoufly, 
and,  as  it  is  faid,  perfedt  in  all  their  parts,  as 
almoft  all  the  kinds  of  Spiders,  and  many  more. 
Others,  on  the  contrary,  undergo  fome  changes 
before  their  parts  are  finifhed,  which  is  the 
property  of  a  great  number  of  Worms  and 
Caterpillars ;  for  when  thefe  infedts  affume  the 
form  of  a  Nymph  or  Chryfalis,  under  this 
fhape  they  fuffer  another  change,  or  rather, 
the  fame  evaporation  of  the  fuperfluous  moi- 
fture  which  the  animalcule  fuffers  in  the  egg 
when  it  iffues  from  thence,  or  which  they 
themfelves  have  alfo  fuffered  in  their  egg,  be¬ 
fore  they  underwent  this  change, 

Hence  it  is,  that  as  fome  infedts  come  from 
the  egg  perfedt  in  all  their  parts,  Tab.  I.  fig.  n.  a. 
fo,  on  the  contrary,  others  are  forced  from 
thence  imperfedt  as  it  were  in  their  feveral 
limbs.  Eut  as  the  former  often  change  their 
skin,  though  they  be  not  afterwards  trans¬ 
formed  into  Nymphs,  which  are  difcoverable 
by  certain  new  limbs,  before  they  grow  ma¬ 
ture,  and  are  rendered  fit  for  generation,  fo  the 
latter  fometimes  caft  their  skins,  and  when  they 
throw  off  the  lad,  under  which  they  acquire 
the  form  of  a  Nymph,  and  are  furnifhed  with 
new  limbs,  Tab.  XVI.  they  like  wife  attain  to 
maturity;  after  which  neither  the  former  nor 
the  latter  infedts  calf  their  skin  or  grow,  but 
apply  themfelves,  with  all  their  flrength,  to  the 
bufinefs  of  generation  ;  and  then,  pleafed  as  it 
were  with  their  paft  employment,  they  die  in 
peace,  unlefs  it  be  fo  ordered  by  nature,  that 
they  are  obliged  to  feed  their  young,  and  for 
that  purpofe  muft  neceffarily  live  fomewhat 
longer.  Indeed,  moft  infedts  are  found  of  fuch 
a  nature,  as  fcarcely  to  live  more  than  four 
hours  after  the  time  of  their  laft  change,  and 
the  bufinefs  of  generation  is  over :  fo  that  na¬ 
ture  feems  to  exert  her  utmoft  flrength  upon 
this  occafion,  and  the  beginning  of  life  in  one 
little  animal  is  the  end  of  it  in  another,  as  we 
fee  every  day  in  the  motion  of  the  weights 
affixed  to  clocks,  one  of  which  defcends  whilft 
the  other  afcends.  But  we  fhall  treat  more 
fully  of  thefe  matters  in  their  proper  place. 

To  explain  our  obfervations  on  the  egg 
fomewhat  more  amply,  and  as  far  as  may  be 


proper  in  this  place,  we  mufl  add,  that  we 
have  remarked,  that  the  infedts  which  proceed 
inftantaneoufly,  or  perfedt,  from  the  egg,  as 
well  as  thofe  which  iffue  from  thence  in  the 
form  of  Worms,  are  difpofed  and  placed  in 
the  fame  egg  as  clofe  as  can  be,  and  without 
any  food  in  their  power,  in  the  fame  manner 
as  the  Worm  and  Caterpillar  lie  ftill  and  com- 
pofed,  without  the  leaft  food,  when  they  have 
put  on  the  form  of  a  Nymph,  as  we  have  ob¬ 
ferved.  This  will  be  clearer  when  we  come  to 
the  fourth  order  of  tranfmutation. 

Further,  as  the  Worms  and  Caterpillars  be- 
forementioned,  when  changed  into  Nymphs, 
are  fluid  like  water,  and  fwoln  on  account  of 
their  limbs  being  extended  by  a  fuperfluous 
moifture ;  and  as  they  cannot  move,  although 
they  live  and  breathe;  fo  we  have  found,  that 
our  animalcules  lying  in  their  egg,  and  being 
alfo  fluid  like  water,  are  incapable  of  the  leaft; 
motion.  Wherefore,  as  the  infedt  formed  from 
the  Nymph,  or  rather  the  infedts  themfelves, 
hidden  under  the  form  of  Nymphs,  do  not 
appear,  till  thefe  redundant  humours  have  been 
diffipated,  and  their  limbs  have  acquired  fuf- 
ficient  flrength  to  burft  the  outward  skin ;  fo 
likewife  thefe  animalcules,  which  are  protruded 
from  the  egg,  either  perfedt  or  imperfedt,  do 
not  part  with  thefe  their  eggs  or  coverings, 
before  the  fuperfluous  moifture  is  expelled, 
and  their  feeble  limbs  have  acquired  fufficient 
flrength,  fo  as  to  be  able  to  break  through  the 
outmoft  skin,  wherein  they  are  involved  as  in 
a  fhell,  and  to  quit  it,  as  foon  as  it  is  burft  or 
perforated. 

If  we  attentively  conftder  what  has  been 
hitherto  advanced,  which  is  indeed  of  great 
moment,  and  produdtive  of  many  ufeful  con- 
clulions,  we  fhall  be  inclined  to  determine, 
that  thofe  eggs,  wherein  the  animalcules  lie 
ftill  without  food,  in  the  figure  of  Nymphs, 
and  which,  for  that  reafon,  often  have  the 
form  of  the  animalcules  that  are  to  proceed  from 
them,  ought  not,  properly  fpeaking,  to  be 
called  eggs,  but  Nymphs  in  the  form  of  eggs, 
or  oviform  Nymphs.  The  former  infedt,  for 
this  realon,  though  yet  in  the  egg,  may  not 
be  improperly  called  a  Nymph-animal  oviform, 
or  in  the  appearance  of  an  egg  ;  as  the  latter 
may  be  denominated  an  oviform  Nymph-ver- 
micle,  or  Worm-Nymph.  Nay,  the  egg,  as 
it  is  called,  or  rather,  the  coat  wherein  they 
are  wrapped  up,  ought  to  have  the  appellation 
of  their  skin,  rather  than  that  of  the  fhell  or 
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egg  wherein  they  are  to  be  generated  or 
formed  :  but  we  have  already  touched  upon 
thele  obférvations  concerning  the  skin  in  the 
foregoing  pages,  when  we  treated  of  the 
Nymphs  and  Chryfallides  carting  their  skin. 

As  our  intention  is  to  offer  lome  rules  and 
orders  of  tranfmutation,  which  comprehend 
all  the  changes  that  happen  in  the  infedts  known 
to  us ;  we  fhall  fix  our  eyes  firft  on  the  changes 
of  thofe  infedts,  which  iffue  inrtantaneoufly,  as 
it  is  fa  id,  out  of  the  egg,  and  which  have 
already  gone  through  the  whole  procefs  of 
their  change,  or  accretion  of  their  limbs  in  their 
mother’s  womb  ;  that  is,  when  by  the  conti¬ 
nual  increafe  of  their  invilible  yet  effential 
parts,  as  they  are  called,  they  have  become 
perfedt  animals  in  the  egg,  they  have  under¬ 
gone  no  other  change  out  of  it,  except  only 
the  evaporation  before  mentioned ;  nor  are  they 
to  be  afterwards  fubjedt  to  any  other  change  or 
accretion  into  a  Nymph,  which  is  alfo  per¬ 
formed  only  by  evaporation. 

This  we  fhall  offer  as  the  firft,  fimpleft,  and 
plaineft  method  of  change  in  infedts,  and  from 
this  we  fhall  proceed  by  degrees  to  fuch  as  are 
more  obfcure,  complete,  and  difficult  of  com- 
prehenfion,  mentioning  fome  fo  intricate,  that, 
it  feems  to  many,  they  cannot  be  explained  at 
all.  This  notion  hath  been  fo  eftablifhed  by 
cuftom,  that  for  want  of  a  more  proper  term, 
the  bodies  have  been  called  eggs ;  ffnce  to  a 
perfon,  who  views  them  flightly  and  fuperfici- 
ally,  not  even  the  leaft  veftige  of  any  diftindt 
limb  appears  in  them. 

The  firft  order  of  change  then,  according  to 
our  fyftem,  is,  when  the  infedt,  lying  in  the 
egg  or  fkin  without  food,  after  fome  days  eva¬ 
poration  and  diffipation  of  the  fuperfluous 
moifture,  creeps  out  of  it,  perfedt  in  all  its 
parts,  fo  that  afterwards  it  is  not  changed  into 
a  Nymph,  nor  undergoes  any  other  remarkable 
mutation.  But  ffnce  this  infedt,  before  it  hath 
arrived  to  its  full  bignefs  and  proper  growth,  by 
means  of  the  food  that  is  given  it,  is  fometimes 
obliged  to  cart;  its  skin,  like  the  Worms  or  Ca¬ 
terpillars  that  are  changed  into  Nymphs  j  and 
ffnce,  under  the  laft  change  of  the  skin,  its 
limbs  alfo  undergo  fome  tranfmutation ;  it  is 
therefore  the  infedt  ought  to  be  conffdered  as  a 
real  Nymph,  at  the  time  it  is  in  its  laft  skin  ; 
for  when  this  is  caft,  it  is  obferved  to  be  fit  for 
generation,  and  to  have  come  to  its  maturity  and 
full  vigour,  and  not  before. 

Since  therefore  fome  infedts  are  changed 
after  they  have  caft  the  laft  skin,  which  may 
be  exemplified  in  the  long-legg’d  Spider  de- 
fcribed  by  Goedaertj  we  fhall,  for  this  reafon, 
conffder  this  infedt  as  a  kind  of  Nymph,  and 
for  diftindtion  fake  call  it  a  Nymph-animal. 
Not  that  we  would  have  any  perfon  tied  down 
to  make  ufe  of  the  terms  we  have  offered, 
being  fatisfied,  if  the  orders  of  thefe  changes  be 
as  diligently,  accurately  and  diftindtly  obferved 
as  they  are  in  nature,  for  in  this  lies  the  prin¬ 
cipal  and  only  knowledge. 

If  we  further  ferioufly  attend  to  this  change, 
we  fhall  plainly  fee,  that  it  not  only  agrees 


with  the  accretion  of  the  limbs  in  fanguiferous 
animals,  but  alfo  with  that  epigenefis,  or  fuper- 
addition,  obfervable  in  plants  or  vegetables ;  this 
therefore  we  would  have  underftood  of  the 
orders  of  changes,  and  fhall  accordingly  make 
the  like  application. 

To  give  fome  inftances  of  what  happens  in 
fanguiferous  animals,  none  feems  more  proper 
for  that  purpole,  than  the  accretion  of  the 
limbs  in  a  Frog,  Tab.  XLVI.  a.  for  as  the  young 
Frog  is  very  vifible,  by  means  of  the  black 
fpot  which  we  fee  in  the  egg,  fo  we  find  that 
this  is  nothing  but  the  very  animal,  in  the  fame 
manner  as  we  have  fhewn  in  infedts.  But  as 
the  infedts  are  not  produced  with  their  food,  fo 
no  other  difference  can  be  difcovered  in  this 
cafe,  than  that  the  young  Frog  iffues  forth 
with  its  proper  aliment ;  and  it  is  alfo  found  to 
be  wrapt  up  in  a  certain  membrane  like  the 
infedt,  though  it  ftill  feeds  for  five  days  with¬ 
in  it. 

Further,  as  the  Frog,  immediately  after  the 
burfting  of  this  membrane,  finds  matter  to 
feed  upon,  for  it  lies  in  the  midft  of  it,  fo 
like  wife  are  the  infedts  readily  fupplied  with 
nourifhment,  when  their  eggs  are  broken  j  fince 
fome  of  them  are  placed  within,  and  the  reft; 
without,  and  upon  the  fubftance  on  which  they 
are  to  feed. 

To  purfue  the  analogy,  as  the  Frog  pro¬ 
ceeds  from  its  egg  without  legs ;  fo  we  fee  a 
great  many  infedts  creep  out  of  their  skins 
without  them.  And  as  the  legs  and  the  reft 
of  the  Frogs  limbs  increafe  in  procefs  of  time, 
fome  within,  and  others  without  the  skin,  fo 
that  at  length  it  refembles  a  Nymph  of  the 
fecond  order,  in  the  fame  manner  we  fee,  that 
all  the  limbs  of  infedts,  as  well  thofe  that  are 
in,  as  thofe  that  are  out  of  the  skin,  grow 
by  degrees,  until  they  are  changed  into  real 
Nymphs. 

Laftly,  as  the  Nymph  of  the  Frog  before- 
mentioned  cafts  its  skin  in  procefs  of  time, 
and  expofes  to  open  view  its  hidden  limbs, 
which  we  faw  through  the  skin  before,  and  by 
degrees  attains  its  full  maturity  and  ability  for 
generation  :  fo,  after  the  fame  mnnner,  we  ob- 
ferve,  that  the  Nymphs  of  infedts  after  fome 
time  caft  their  skins,  and  fhew  their  covered 
limbs,  and,  like  the  frogs,  are  rendered  capa¬ 
ble  of  propagating  their  fpecies. 

But  we  fhall  treat  this  matter  more  at  large 
in  the  following  fheets,  when  we  lay  before  the 
reader  our  own  moft  remarkable  experiments 
on  Frogs ;  the  principal  part  whereof  has  been 
performed  before  the  grand  duke  of  Tufcany, 
the  fublimity  of  whofe  noble  and  accomplifhed 
mind,  is  infpired  with  a  generous  and  benevo¬ 
lent  affedtion  for  the  liberal  arts  and  fciences. 

Let  us  now  confider  the  vegetable  kinds. 
Tab.  XLVI.  a.  for  as  we  fee  thefe  grow  from  a 
feed,  which  infolds  fome  leaves,  or  a  very  ten¬ 
der  lprout ;  in  like  manner,  we  find  that  in¬ 
fedts  ripen  into  a  fuller  and  ftronger  habit  from 
their  feed,  which  contains  all  their  limbs,  or 
rather  the  animal  itfelf  wrapt  up  in  the  skin. 
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For  the  fame  reafon  that  plants  come  in 
time  to  maturity,  and  fwell  under  the  covei 
wherein  the  flower  lies,  as  the  infedt  does  in 
the  Nymph :  fo  likewife  we  oblerve,  that  in 
feds  infenfibly  approach  to  a  more  pet  fed  matu¬ 
rity,  and  by  flow  degrees  fpring  in  their  cover¬ 
ing,  or  the  Nymph,  in  which  are  all  their 
limbs,  as  the  flower  is  placed  in  its  proper 
covering :  this  wc  fhall  heieafter  demonftrate  in 
the  Clove  Julyflower,  Tab.  XLVI.  b. 

Laftly,  as  flowers  at  length  break  out  from 
their  husks,  and  become  capable  of  producing 
new  ones  by  generation  and  running  up  into 
feed ;  in  like  manner  infeds  proceed  from  their 
Nymph,  as  the  flower  from  the  husk,  and  are 
alfo  rendered  fit  for  generation  and  repofiting 


NATURE;  or, 

their  fperm.  And  as  propagation  is  performed 
in  plants,  by  the  union  of  their  feed  with 
the  moiflure  of  the  earth’s  womb,  infeds  per¬ 
form  the  ad  of  generation,  by  the  conjunction 
of  the  fruitful,  and,  as  it  were  invifible  parti¬ 
cles  of  the  male’s  fperm,  with  the  confpicuous, 
vivifick,  and  fenfitive  feed  in  the  female.  This 
feed  of  the  female  continues  and  perfeds  the 
life,  motion  and  fenfe  which  it  enjoys,  when 
the  fpermatic  virtue  of  the  male  is  thrown  into 
it ;  and  it  is  in  this  continuance  of  motion  that 
the  fruitful  conception  of  the  feed  is  properly 
faid  to  confift  :  but  we  fhall  hereafter  explain 
this  matter  more  at  large,  by  particular  exam¬ 
ples. 


A  catalogue  of  the  infeSls  which  are  referred  to  in  the  firft  order  of  natural 

changes ,  called  the  Nymph-animal . 


TY  A  V  I  N  G  explained  our  firft  and  moft 

^  Ample  order  of  changes,  in  which  we 
have  confidered  the  animalcule,  which  comes 
perfed  from  the  egg,  as  a  real  Nymph  when 
it  is  about  to  caft  its  laft  fkin 3  it  now  remains, 
that  we  fhould  give  a  catalogue  of  infeds  which 
belong  to  this  order :  and  upon  this  occafion 
we  fhall  briefly  enumerate  fuch  of  them  as  we 
have  in  our  cuflody,  as  we  fhall  do  alfo  with 
regard  to  the  Nymphs,  Chryfallides,  and  di- 
ftind  fpecimens  of  the  four  orders,  together 
with  feveral  other  things  not  unworthy  the 
fpeculation  of  the  curious,  which  we  preferve 
in  our  cabinet,  and  by  the  affiftance  of  which 
we  are  able  to  demonflrate  to  the  eye  every 
thing  hitherto,  and  that  fhall  hereafter  be,  ad¬ 
vanced. 

To  the  firft  order  of  tranfmutations  belongs 
the  Spider  *,  which  proceeds  immediately  from 
its  egg,  and  has  no  vermicular. ftate 3  this  has 
been  alfo  obferved  by  the  moft  accurate  Martin 
Lifter,  who  in  his  elaborate  treatife  on  Spi¬ 
ders  fays,  “  Thefe  are  hatched  from  the  eggs, 
“  perfed  and  complete  in  all  their  parts.” 
Chap.  II.  Of  the  generation  of  Spiders. 

I  keep,  for  this  purpofe,  the  largeft  of  all 
Spiders,  that  is,  the  venemous,  Brafilian  kind, 
which  has  crooked,  black,  very  fharp  and  big 
claws,  or  rather  darts,  and  alfo  has  two  arms, 
which  are  in  all  refpeds  like  fhanks  or  legs. 

I  alfo  have  the  great  downy  Phalangium,  or 
Tarantula. 

Alfo  a  very  remarkable  Spider  which  Dr. 
Padbrugge  fent  me  from  the  Cape  of  Good 
Hope.  It  is  of  the  colour  of  fcarlet  velvet, 
and  covered  thick  with  a  fine  down,  in  which 
is  the  colour.  It  is  as  big  as  a  grain  of  a  fmall 
French  bean,  with  an  oblong  body,  and  broad 
breaft  3  it  has  fhort  legs,  except  the  two  fore- 
moft  pair,  which  are  very  long 3  the  fecond  pair 


are  fomewhat  fhorter  3  the  third  is  very  fhort  3 
but  the  fourth  or  laft  is  fomewhat  longer,  and 
all  of  them  are  covered  thick  with  red  hair. 
The  breaft  is  fo  clofely  united  to  the  belly,  that 
they  cannot  be  feparated  from  one  another  3 
therefore  this  Spider  is  in  that  refpedt  like  a 
Lobfter  3  it  has  two  fhort  arms,  and  two  ruddy 
tranfparent  flings  or  darts,  but  its  eyes  can’t 
be  feen  on  account  of  the  thicknefs  of  the 
hair. 

I  have  alfo  the  American  fpecies  of  Spiders, 
which  has  rough,  thick,  and  very  long  legs  in 
comparifon  of  the  body  5  the  belly  is  fomewhat 
fwelled  and  briftly,  its  darts  are  very  much  bent 
and  crooked  like  claws,  but  the  arms  are  fhort 
in  comparifon  of  the  legs,  being  not  above  a 
third  part  of  the  length  of  the  fore  pair.  It 
has  eight  eyes,  which  are  neatly  ranged  in 
two  rows  5  its  breaft  is  like  an  oval  fhield  3  it 
turns  the  eyes  to  the  extreme  parts,  and  bends 
itfelf  a  little  on  the  infide,  behind  the  joint  of 
each  leg  or  fhank,  in  the  fame  manner  as  the 
fkin  finks  between  the  ribs  in -lean  and  thin 
people  3  but  this  is  common  to  a  great  many 
Spiders  big  and  little. 

I  have  alfo  one  of  the  Holland  fpinning 
Spiders,  which,  in  colour  and  figure,  refembles 
Mouffet’s  largeft  fpinner,  but  it  is  not  half  fo 
large.  I  have  obferved  in  this  fpecies,  that 
each  of  its  eight  legs  confifts  of  feven  joints ; 
thus  the  firft  joint  at  the  breaft  is  very  fhort  3 
the  fecond  is  much  fhorter  and  formed  like  a 
ball  5  the  third  is  the  longeft  of  all  3  and  it  is 
for  the  lake  of  this  only,  that  the  other  joint 
feems  to  have  been  made,  that  this  third  joint 
may  be  moved  with  the  greater  eafe  and  expe¬ 
dition  3  the  fourth  is  fomewhat  bent,  and  by 
degrees  grows  thicker  3  the  fifth  is  the  longeft 
except  the  third  3  the  fixthand  feventh  decreafe 
in  proportion,  whereof  the  latter  is  provided 


,  ^/enenCa  ch.arafters  of  the  Spider  kind,  as  eftablifhed  by  Linnams,  are,  that  they  have  eight  legs,  and  the  fame 
of  This dlT Sr?  °UhTaCk  PT  °*  Chj  TT*’  ThC  C°mm0n  houfe  SP'lder’  the  water  Spider,  Tarantula,  and  others,  are 

hlid  STh  LT  l  ^  Q  .  r  t  m£  infeftS’  called  by  others  by  the  fame  name,  placing  them  under  other 

heads.  1  he  long-legged  Spide.r  having  but  two  eyes,  is  properly  an  Acarus.  6 
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with  two  large,  crooked,  black  claws,  accom¬ 
panied  by  others  of  afmaller  fize*'.  The  ani¬ 
mal  makes  ufe  of  all  thefe  to  run  down  the 
web,  and  to  guide  and  govern  it. 

I  cannot  determine,  whether  the  Englifh 
Spiders  have  the  fame  properties,  as  Lifter 
fays  pofitively,  “  All  Spiders  have  three  joints 
“  in  their  legs.”  But  fince  this  gentleman 
thinks  that  all  Spiders  have  two  antenna?,  or 
horns,  which  are  inferted  in  the  head  next  to, 
and  above  the  darts,  I  fhould  not  agree  with  him 
in  this  aflertion ;  for  though  I  have  never  feen 
the  Englifh  Spider,  yet  I  can  eafily  fee  from 
other  foreign  kinds,  and  their  limbs,  that  this 
is  repugnant  to  the  nature  of  Spiders.  In  order 
to  folve  this  difficulty,  I  fhall  briefly  relate 
what  I  have  obferved,  concerning  this  matter, 
in  my  Spinner.  By  examining  the  Spider  be¬ 
fore  defcribed,  I  found  that  thofe  two  joints, 
and  all  the  other  legs,  are  fixed  to  the  breaft  ; 
but  with  this  difference,  that  the  place  of  their 
connection  with  the  breaft  is  higher,  on  account 
of  the  thicknefs  of  the  hair ;  and  this  I  judged 
to  have  been  done,  left  they  fhould  impede  the 
aCtion  of  the  limbs,  wherewith  the  fpicula  or 
darts  are  united,  and  that  thefe  joints  may 
move  with  more  eafe.  I  have  alfo  obferved, 
that  they  confift  of  fix,  or  perhaps  of  feven 
joints,  which  I  fhall  not  pofitively  affirm; 
wherefore  they  are,  for  this  reafon,  like  legs, 
as  Dr.  Lifter  has  alfo  obferved,  where  he  fays, 
,c  Thefe,  like  feet,  confift  of  certain  joints.” 

But  what  deferves  the  greateft  attention,  is, 
that  every  one  of  thefe  has  a  claw  fixed  to 
the  end  of  it,  that  is  fomewhat  crooked  and 
blackifh  :  wherefore,  thefe  may  very  properly 
be  called  the  fifth  pair  of  legs ;  and  the  rather, 
becaufe  they  have  their  mufcles  on  the  infide, 
as  the  other  legs  have,  and  are  rough  with  hair 
and  prickly  briftles.  However,  many  reafons 
induce  me  to  think,  that  they  ought  not  to 
be  reckoned  among  the  legs,  fince  in  the  whole 
tribe  of  Spiders  they  are  not  fhaped  in  this 
manner,  but  in  a  great  many  they  refemble  the 
claws  of  Lobfters  and  Scorpions.  This  is  vi- 
fible  in  the  Flea-Spider,  in  which  thefe  limbs 
very  nearly  refemble  a  pair  of  tongs  or  pincers, 
only  that  they  want  the  great  toe,  as  appears 
by  one  now  in  my  cuftody  ;  I  am  obliged  to 
refer  to  this,  as  nothing  remarkable  or  ufeful 
can  be  obferved  at  this  time,  for  I  am  writing 
this  in  the  month  of  December ;  but  I  can 
demonftrate  this  fo  clearly,  in  another  fpinning 
Spider  I  have,  that  there  can  be  no  room  for 
doubting :  for  firft,  we  may  fee  two  darts  or 
arrows  in  this ;  then,  thefe  arms  are  formed 
with  fuch  wonderful  art,  as  not  to  be  inferior 
to  the  inimitable  workmanfhip  which  we  ad¬ 
mire  in  our  own  hands. 

Thefe  arms  are  divided  into  different  joints, 
at  the  end  of  which  we  fee  a  fmall  concave 
and  convex  part,  covered  with  hair :  this  re- 


fembles,  in  afpeff,  a  piece  of  the  white  of  an 
egg  divided  into  four  parts.  At  the  end  of 
this  fmall  part,  there  is  in  every  arm  a  little 
rifing  fomewhat  like  a  finger.  There  are  alfo 
on  thefe  fmall  hairy  parts,  others  worthy  our 
obfervation,  each  of  which  is  joined  on  the 
inward  concave  fide,  to  the  bafis  of  thefe  hairv 
parts,  fo  as  that  the  latter  may  protect,  and, 
for  the  greater  fafety,  hide  the  former.  The 
firft  of  thefe  parts  is  divided  into  two  joints 
placed  one  upon  the  other,  to  the  lower  of 
which  is  joined  a  real  but  obtufe  forceps,  of 
a  mixed  light  re<j[  and  blackifh  colour,  whereby 
the  arms  are  connected  together.  To  the  other 
joint,  which  is  fomewhat  higher,  is  joined  an 
obtufe  or  blunt  little  claw,  of  a  colour  inclin¬ 
ing  to  a  bright  red.  We  further  find,  that 
another  fmall,  and,  as  it  were,  blunted  part, 
is  articulated  at  the  root  of  the  firft:  part,  where¬ 
on  lies  the  forceps;  on  the  end  of  this  are 
three  fmall 'toes  or  crooked  claws,  which  are 
not  placed,  nor  formed,  in  the  fame  manner, 
and  whofe  moving  mufcles  are  hidden  in  the 
fmall  blunted  part.  Thus  it  is  plain,  that  thefe 
arms  are  differently  framed,  according  to  the 
different  kind  of  the  Spider. 

From  thefe  inftances,  therefore,  it  is  clear  as 
the  light  at  noon  day,  that  thefe  limbs  or  mem¬ 
bers  ought  not  to  be  called  antenme,  feelers  or 
horns,  but  real  arms,  and  that  neither  Spiders 
nor  Scorpions  have  any  horns.  Eut  as  the 
brachia,  or  arms,  before  defcribed,  are  formed 
with  amazing  art,  I  have  therefore  thought 
proper  to  prelerve  them  dried  ;  in  order  to  have 
them  ready  to  fhew  on  any  occafion. 

I  likewife  obferve,  that  the  long-footed  Spi¬ 
der  has  no  feelers  or  horns,  but  its  arms  are 
provided  with,  at  leaft,  one  crooked  black  claw, 
that  reaches  beyond  the  end  of  the  arm.  The 
legs,  with  refpedt  to  the  joints,  are  like  the  legs 
of  the  fpinner  before  defcribed  ;  and  what  is 
properly  called  the  foot,  feems  to  be  divided 
into  two  feveral  joints,  that  have  two  claws  at 
the  end  of  them.  But  I  cannot  further  invef- 
tigate  thefe  matters  at  this  time,  being  now  in 
the  midft  of  winter,  and  having  no  Spiders,  but 
fuch  as  are  dried  and  preferved  ;  in  which,  but 
efpecially  in  the  large  venomous  ones,  that 
I  keep,  it  is  very  evident  that  Spiders  have  no 
horns  or  feelers. 

I  alfo  have  Lifter’s  fmall  crimfon  Spider, 
but  as  this  is  alfo  dried,  we  cannot  difcover 
the  proportion  of  the  ends  of  the  arms,  but 
we  may  fee  that  they  are  fomewhat  thicker 
than  the  legs. 

I  obferve  in  the  green,  fmall,  and  long-bel¬ 
lied  Spider,  of  that  illuftrious  Englifhman,  that 
thefe  arms  have  likewife  a  plain  claw  at  the 
end  of  them.  The  fame  is  obfervable  in  other 
Spiders  which  I  have,  nor  is  there  any  that  has 
not  the  fore  joint  armed  in  the  manner  before- 
mentioned. 


*  There  is  a  remarkable  property  in  the  Crab,  in  breaking  off  a  wounded  limb  at  a  particular  joint.  This  has  been  exemplified 
at  large  in  the  Philofophical  Tranfaftions.  If  the  laft  joint  of  a  leg  be  wounded,  the  Crab,  by  a  peculiar  motion,  breaks  off 
the  limb  at  a  peculiar  place  above,  and  a  new  one  grows  in  its  place.  The  fame  happens  in  fome  fpecies  of  the  Spider. 
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I  think,  I  obferve  a  very  remarkable  texture 
in  the  arms  of  the  Wolf  Spider,  which  I  can¬ 
not  now  thoroughly  inveftigate. 

As  to  the  Spider’s  teeth,  I  do  not  find  that 
they  have  been  hitherto  deicribed  by  any  au¬ 
thor,  fince  the  parts  fuppofed  to  be  teeth,  are, 
in  reality,  the  creatures  weapons  or  darts,  by 
which  it  takes  and  kills  little  animals,  after¬ 
wards  fucking  their  blood.  But  to  fpeak  firft 
of  the  darts,  it  is  to  be  obferved,  that  they  are 
two  crooked,  kind  of  horny,  and  (harp  parts, 
like  the  claws  of  birds  of  prey,  and  are  fitu- 
ated  in  Spiders  immediately  under  the  eyes  : 
but  they  are  articulated  with  two  firong,  firm, 
kind  of  horny  and  mufcular  fubftances,  which 
are  obferved  to  be  fixed  under  the  bottom  of 
the  breaft,  in  which  the  eyes  are  placed.  I 
have  feen  clearly  in  my  Spinning  Spider,  which 
is  like  that  of  Mouffet,  as  I  before  obferved, 
that  thefe  firm  little  bones  grew  on  the  infide, 
like  certain  blackifh  eminences  or  juttings  like 
teeth,  between  which  the  fpicula,  or  darts,  were 
fecurely  and  fafely  inclofed,  as  the  moveable 
blade  of  a  knife  is  in  the  groove  of  its 
handle. 

I  have  not,  on  the  narrowed:  infpe&ion, 
been  able  to  find  the  lead:  opening  in  thefe 
darts,  by  which  the  infedt  might  ejedt  any 
venomous  liquid ;  fuch  an  opening  as  we  fee 
in  the  teeth  or  dings  of  the  Worm  called  the 
Sica,  or  Sicarius,  or  Aflaffin,  or  fuch  as  it  is  faid 
are  to  be  feen  in  the  teeth  of  Vipers.  I  have 
not  even  been  able  to  find  any  apertures  in  the 
dings  of  the  bigged  venomous  Spider  called 
Phalangium,  though  as  long  as  half  a  joint  of 
the  fird  finger. 

Neither  could  I  ever  perceive  that  Spiders, 
however  irritated,  difeharged  any  virulent  mat¬ 
ter,  though  I  have  fipared  no  pains  or  attention 
to  obferve  them.  Dodtor  Lider  alfo  feems  to 
have  made  the  fame  remark,  and  I  diall  wil¬ 
lingly  lubfcribe  to  his  opinion  ;  till  experience 
may  inform  me  otherwife. 

It  is  very  furprifing,  that  fuch  drong  and 
folid  mufcles  fhould  be  contained  in  the  horny 
fubdance  of  thofe  parts,  to  '  which  the 
dings  are  fadened.  I  have  a  method  of  ex- 
tradling  thefe  mufcles  entire,  in  anatomizing 
the  infedt ;  and  the  fame  may  be  obferved  of 
the  mufcles  ferving  to  move  the  claws  of  Crabs. 
No  doubt,  thefe  parts  agree  much  with  the 
internal  claws  or  pinchers  of  Scorpions,  who 
likewife  carry  them  under  their  eyes ;  and 
was  it  true  that  Spiders,  on  wounding  any 
animal  with  their  darts,  difeharged  a  poifonous 
liquor  along  them  into  the  wound  fo  made,  we 
might  then  fay,  that  the  darts  of  this  infedt 
and  that  of  the  Scorpion  were  perfectly  alike  ; 
excepting  this,  that  the  Spider’s  weapons  are 
placed  on  the  fore  part  of  its  body  about  the 
mouth  and  bread,  whereas  that  of  the  Scor¬ 
pion  is  fixed  to  its  tail ;  befides,  the  Spider  has 
two  darts,  and  the  Scorpion  only  one.  But  it 
is  above  all  things  worthy  obfervation,  that  in 
the  Spider  with  two  eyes,  thefe  darts  are  joined 
and  formed  into  real  forceps,  as  the  indefati- 
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gable  Lider  has  obferved,  and  I  have  myfelf 
difeovered  this  to  be  the  cafe  in  fome  long 
footed  ones  which  I  dried :  fo  far  therefore 
thefe  parts  agree  in  make  with  the  internal 
forceps  of  Scorpions. 

As  to  the  true  and  proper  teeth,  I  have  found 
them  fituated  forward  on  the  lower  part  of  the 
thorax,  immediately  under  the  points  of  the 
darts,  where  they  fhut  one  clofe  to  another ;  in 
the  fame  manner  that  I  have  obferved  in  the 
little  crabs,  and  as  may  be  feen  in  the  Cray-Fifh. 
They  are  alfo  faihioned  in  the  fame  manner, 
but  of  a  fubdance  not  lo  homy.  On  pulling 
out  thefe  teeth,  it  appears  that  they  are  united 
with  certain  other  little  pieces ;  which  may  not 
improperly  be  called  articulated  bridles.  We 
have  here  therefore  a  fatisfadtory  folution  of 
the  phenomenon,  fo  judicioudy  obferved  by  doc¬ 
tor  Lider,  viz.  that  there  may  be  found  in  the 
excrements  of  Spiders,  fome  particles  of  the 
Flies  they  have  devoured.  His  words  are, 
“  You  would  imagine  they  only  lived  by  fuck- 
“  ing  the  juices  of  the  Flies  they  catch,  if  you 
“  were  to  view  nothing  but  the  dead  carcafles 
(c  of  thofe  Flies  ;  but  if  you  attentively  exa- 
tC  mine  the  excrements  of  the  Spiders,  you 
“  will  find  in  them  particles  of  their  fkin  or 
“  coat.”  Spiders,  therefore,  actually  devour 
fome  parts  of  their  prey,  and  fuck  the  juices 
from  other  parts  of  it,  which  they  can  eafily  and 
conveniently  do,  when  they  fqueeze  it  between 
the  denticular  procefs  of  thofe  parts,  where 
their  darts  are  inferted,  and  draw  in  its  blood 
and  juices.  They  are  able  to  do  this  the  more 
eafily,  as  their  darts  terminate  oppofite  to  their 
teeth  j  for  under  the  teeth  there  may  be  ob¬ 
ferved  a  little  piece  like  a  lip,  and  this  procefs 
covers  fome  part  of  them. 

As  to  what  regards  the  eyes  of  thefe  crea¬ 
tures,  I  cannot  at  prefent  examine  them  to 
my  fatisfadtion,  the  days  being  fhort,  and  the 
weather  very  cold  and  cloudy  ;  befides  which, 
I  have  but  one  of  thefe  Spiders  in  my  cabinet, 
placed  there  for  the  fake  of  obferving,  whether 
the  fevered  froft  would  not  entirely  ftiffen  it, 
as  is  the  cafe  with  Butterflies^  and  common 
Flies.  But  as  I  had  dodtor  Lifter’s  work,  it 
induced  me  to  undertake  the  diffedting  of  this 
Angle  Spider,  though  I  had  at  firft  intended 
to  fay  nothing  of  Spiders  in  particular  at  this 
time.  I  difeovered  that  its  two  uppermoft 
eyes  were  fomewhat  bigger  than  the  others. 
This  difference  is  very  ftriking  in  the  Flea-Spi¬ 
der,  as  it  was  evident  from  a  drawing  I  for¬ 
merly  took  of  this  laft  infedt ;  in  which  I  have 
reprefented  its  ten  eyes.  But  neither  can  I  now 
examine  that  kind  of  Spider  fo  accurately  as  I 
could  wifh.  Which  way  foever  the  fadt  may 
lie,  I  find  the  two  eyes  that  are  placed  above 
the  eight  others,  are  reprefented  very  fmall  in 
my  drawing. 

I  have  carefully  examined  alfo,  whether  in 
the  afper$  arterias  of  the  Spider,  there  were  any 
openings ;  but  I  could  find  none  in  the  thorax, 
nor  any  which  ran  into  the  belly :  I  only  dif¬ 
eovered  in  this  kind  of  web  Spider  an  oblong 

member. 
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tnember,  like  the  penis  of  many  animals, 
fituated  in  the  middle  of  its  belly,  on  the  out- 
fide  of  its  body,  on  a  very  prominent  place 
near  the  thorax  ;  and  near  this  member  there 
were  two  yellowifh  fpots  in  the  form  of  moons, 
covered  with  a  fofter  fkin  than  the  other  parts 
of  the  belly. 

But  not  to  dwell  too  long  upon  thefe  parts, 
the  following  are  the  principal  of  the  others, 
which  occurred  to  me  on  examining  this  Spi¬ 
der  ;  befides  eight  eyes  fituated  in  the  head 
and  thorax,  and  on  the  fore  part  under  the 
eyes,  the  darts  with  their  joints ;  behind  and 
under  thofe  darts  in  the  thorax,  appeared  its 
mouth  and  teeth ;  then  beyond  thefe  were 
two  arms  with  their  claws,  and  after  thefe 
eight  legs,  each  with  feven  joints  and  two 
claws  at  their  extremities ;  add  to  thefe  the 
belly,  with  its  peniform  member,  and  the 
down,  and  (harp  briftly  hairs,  with  which  the 
fkin  both  of  the  body  and  legs  are  all  over 
covered. 

I  cannot  yet  fay  much  of  the  internal  parts, 
but  I  may  affirm,  that  I  faw  very  diftindlly  the 
mufcles  of  the  legs,  claws  and  darts ;  I  could 
likewife  perceive  that  the  thorax  was  quite  full 
of  mufcles,  fo  as  hardly  to  contain  any  thing 
befides  the  mouth,  heart,  and  fpinal  marrow ; 
but  I  have  not  obferved  thefe  mufcles  of  the 
thorax  diftindtly  enough,  to  be  able  to  affirm 
any  thing  certain  concerning  them. 

The  mufcular  integument  of  the  belly  was 
very  eafily  feparated  from  the  inteftines  which 
it  contained  i  and  under  this  there  appeared 
an  elegant  piece  of  net-work,  like  an  omentum 
or  cawl,  confiding  of  globules  delicately  fixed 
to  one  another,  and  of  a  whitifh  purple  colour. 

On  opening  this  omentum,  I  thought  I 
could  perceive  the  abdomen,  which  was  fhap- 
ed  like  the  tendril  of  the  vine  ;  then  firfl  ap¬ 
peared  pretty  diftindlly  the  inteflines,  through 
which  there  ran  here  and  there  whitifh  veffels, 
which  I  took  for  produdions  of  the  afpera  ar¬ 
teria.  Next  there  came  in  fight  a  tranfparent 
yellowifh  mafs  of  a  globular  figure,  which 
might  be  taken  for  a  firing  of  eggs,  if  the 
peniform  particle  or  member  already  obferv¬ 
ed  had  not  indicated  the  creature  to  be  male  ; 
and  confequently  this  fomething  elfe. 

The  little  bag,  in  which  the  Spider  carried 
the  fluff  for  its  web,  like  foft  glue,  was  twilled 
into  many  coils  of  an  agate  colour ;  and  upon 
breaking  it,  the  contents  were  eafily  drawn 
out  into  threads  :  but  as  I  made  all  thefe  ob- 
fervations  in  hafle,  and  in  the  firfl  diffedion 
of  a  Spider  that  I  ever  fet  myfelf  about  with 
attention,  I  neither  can,  or  dare  vouch,  for  the 
perfed  certainty  of  them  all.  I  refer  to  fome 
other  opportunity  a  more  careful  furvey  of 
this  moft  curious  fubjed. 

In  the  mean  time,  we  have  great  reafon  to 
Be  concerned  that  dodor  Lifter  did  not  think 
proper  to  finiffi  his  excellent  work  with  the 
anatomy  of  all  thefe  parts ;  which  would  cer¬ 
tainly  have  been  a  mofl  valuable  addition  to 
fcience.  He  has  laboured  ftrenuoufly  in  the 


other  parts,  every  where  giving  proofs  that  he 
wrote  his  hiftory  in  an  accurate  and  regular 
manner  from  his  own  obfervations.  This  is 
the  reverfe  of  what  the  generality  of  modern 
writers  pradife,  who  do  nothing  but  plunder 
each  other,  and  then,  like  difop’s  crow, 
adorned  with  the  feathers  of  other  birds,  and 
weakly  glorying  in  their  borrowed  finery,  per- 
fuade  themfelves  that  what  they  have  pillaged 
from  others,  is  the  offspring  of  their  own 
brain,  though  they  do  not  fo  much  as  under- 
ftand  it.  We  may  the  more  readily  excufie 
fuch  high  notions  in  them,  when  we  know 
they  are  no  more  than  the  monftrous  produc¬ 
tions  of  a  heated  imagination. 

Of  the  Flea  Spider  I  preferve  two  kinds. 
Thefe  feize  their  prey  by  a  fudden  leap,  and 
therefore  nature  has  provided  them,  as  well 
as  other  Spiders,  with  eight  eyes,  and  a  moft 
acute  fight :  it  is  more  difficult  to  judge  of 
this  fight  in  the  Spiders  that  make  webs  5  for 
fo  far  from  taking  notice  of  a  finger  put  clofe 
to  their  eyes,  they  neither  exprefs  any  con¬ 
cern  at  it,  nor  attempt  to  run  away ;  whereas, 
let  the  moft  minute  animal  fall  into  their 
nets,  they  immediately  perceive,  and  lay  hold 
of  it.  This  apparent  infenfibility  on  the  one 
hand,  and  readinefs  of  perception  on  the  other, 
has  made  fome  philofophers  think  the  web 
Spiders  had  no  eyes,  but  received  information 
only  concerning  their  prey,  by  the  tremulous 
motion  of  their  web.  When  thefe  gentlemen 
further  confider,  that  what  look  like  eyes  in 
Spiders,  never  appear  when  viewed  with  the 
microfcope  of  a  reticular  form,  as  is  the  cafe 
in  the  Scorpion  :  they  more  roundly  deny  that 
they  have  any  eyes.  But  it  by  no  means  fol¬ 
lows  from  the  web  Spider’s  never  leaping  upon 
its  prey,  or  from  its  never  running  to  it,  un- 
lefs  when  taken  in  its  net,  that  it  has  no  eyes ; 
and  this  conclufion  muft  appear  yet  weaker, 
on  confidering  that  eyes  are  as  diflindlly  per¬ 
ceivable  in  this  kind,  as  in  the  Flea  Spider, 
and  withal  are  difpofed  in  the  fame  manner. 
As  to  the  argument  drawn  from  the  parts 
which  look  like  eyes  in  web  Spiders,  not  be¬ 
ing  formed  in  the  reticular  manner,  as  in  other 
infedts,  it  is  equally  unfatisfadlory  :  for  what 
difference  is  there  between  its  eyes  being  placed 
fingly  in  different  parts  on  the  furface  of  the 
body,  as  in  the  Flea  Spider,  and  their  being 
gathered  into  one  net  as  in  other  infedls  ?  be¬ 
fides,  the  eyes  of  Spiders  thus  fcattered,  are 
much  larger  than  thofe  which  form  the  netted 
eyes  in  other  infe&s ;  fo  that,  every  thing  duly 
confidered,  there  is  reafon  to  affirm,  that  Spi¬ 
ders  have  a  more  perfeeft  fight  than  the  gene¬ 
rality  of  other  infedls,  except  the  Libella  or 
Dragon  Fly,  which  appears  to  have  very  large, 
or  very  numerous  complex  eyes,  fo  as  to  af¬ 
ford  an  opportunity  of  trying  upon  it  many 
curious  experiments.  Thus,  has  nature  dis¬ 
played  her  wonders,  even  in  thofe  little  animals, 
which,  at  firft  fight,  appear  to  many  beneath 
their  notice  ;  at  the  fame  time  that  (he  ordains 
the  largeft  animals  to  proceed  originally  from 
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principles,  or  eggs,  as  little  confpicuous  as  thofe 
from  which  thefe  minute  infeds  derive  their 
beings:  this  we  have  already  obferved . 

But  let  us  return  to  the  flea  Spider,  in 
which  the  providence  of  nature  is  very  con¬ 
fpicuous,  having  fupplied  it  with  a  thread  by 
which  it  may  fwing,  and  be  fecured  from  any 
fudden  fall ;  if  at  any  time  it  fhould  fail  in  the 
fprings  it  makes:  however,  this  thread  becomes 
an  obftacle  to  its  catching  any,  except  very 
little,  animals,  when  it  has  remained  any  time 
in  the  fame  place.  Though  this  infed  makes 
ufe  of  no  net  to  catch  its  prey,  it  fpins  itfelf,  like 
many  other  Spiders,  a  web  to  fly  to,  and  to  hide 
in,  on  being  purfued.  Another  thing  worthy 
our  notice  in  the  Flea  Spider,  is,  that  on  point¬ 
ing  your  finger  to  it  at  a  diftance,  it  wheels 
and  turns  itfelf  about  every  way  you  move  and 
turn  about  the  finger ;  and  runs  off,  on  your 
putting  the  finger  nearer.  Laflily,  as  I  have 
already  obferved,  there  are  amongft  the  Flea 
Spiders  which  I  keep  in  my  cabinet,  fome, 
the  extremities  of  whofe  claws  are  found  like 
the  forceps  of  Scorpions,  except  that  they  are 
not  jointed,  but  fhut  in  a  manner  like  the 
forceps  of  the  Cray-Fifh. 

I  have  befides  thefe  a  Hedge  Spider,  which, 
to  hatch  its  eggs  the  better,  carries  them  about, 
as  it  were,  in  a  cafe,  with  wonderful  folici- 
tude  and  affedion  ;  infomuch,  that  when  the 
fkin  forming  this  cafe,  which  hangs  to  the 
hinder  part  of  its  body,  is  by  any  accident 
broke  off,  the  little  infed  feeks  after  it  with 
as  much  earneftnefs  and  induftry,  as  a  Hen  for 
her  loft  Chickens  ;  and  when  found,  faftens 
it  again  to  its  place  with  the  greateft  marks  of 
joy.  A  defcription  of  this  Spider  may  be 
feen  in  Harvey’s  Treatife  on  the  Generation  of 
animals,  and  more  perfedly  in  dodor  Lifter, 
who  with  great  propriety  calls  it  the  Wolf 
Spider  *. 

I  preferve  alfo  in  my  colledion,  fome  bags 
in  the  fhape  of  eggs  or  pearls,  in  which  Spi¬ 
ders  put  up  their  eggs,  and  hang  them,  as  in 
a  bafket,  to  the  beams  and  floors  of  houfes. 
I  have  fometimes  obferved  fmall  Flies  to  come 
from  thefe  nets,  and  have  by  me  fome  of  the 
Flies  thus  produced.  It  would  demand  too 
much  compafs,  for  this  place,  to  enlarge  at  pre- 
fent  on  this  fubjed  as  much  as  it  deferves. 

To  conclude,  I  preferve  likewife  that  fpe- 
cies  of  long-legged  Spiders,  which  Goedaert, 
to  whom  the  learned  world  are  obliged  for 
the  drawing  of  about  four  hundred  infeds,  has 
exadly  defcribed,  in  the  forty-ninth  experi¬ 
ment  of  his  fecond  volume.  He  there,  in  the 
drawing  of  this  infed,  moft  evidently  demon- 
ftrates,  that  it  is  a  true  Nymph  at  the  time 
when  it  is  about  to  throw  off  its  fkin  for  the 
laft  time ;  for  its  legs  at  this  period  are  length¬ 
ened  in  a  very  remarkable  and  furprifing  man¬ 
ner.  The  accurate  Lifter  has  alfo  remarked, 
that  Spiders  fometimes  are  not  fit  to  enter  upon 
the  bufinefs  of  generation,  till  they  are  almoft 


two  years  old;  which,  no  doubt,  proceeds  from 
this,  that  nature  intends  they  fhould  fo  long 
continue  growing,  before  they  part  with 
their  laft  skin,  and  with  it,  the  form  of  a 
Nymph.  Before  this  time  they  are  not  fit  for 
generation,  and  after  they  are,  they  never  change 
their  fkin. 

We  are  likewife  greatly  obliged  to  the  late 
accurate  James  Hoefnagel,  painter  to  the  em¬ 
peror  Rudolphus,  who  has  left  us  the  drawings 
of  thirty-five  Spiders,  and  of  about  three  hun¬ 
dred  other  infeds  of  different  kinds  ;  which 
drawings,  taken  after  the  life,  have  been  lince 
publifhed  from  copper-plates,  with  the  privi¬ 
lege  of  his  imperial  majefty,  and  are  in  no 
refped  inferior  to  thofe  of  Goedaert. 

Wenceflaus  Hollaar  has  alfo  applied  himfelf 
to  this  ftudy,  and  deferved  well  of  the  pub- 
lick,  by  his  moft  exad  drawings  of  the  infeds 
preferved  in  the  Arundel  Mufasum.  It  were 
greatly  to  be  wifhed,  that  all  thofe  who  would 
be  thought  to  have  any  extraordinary  know¬ 
ledge  of  infeds,  did  the  fame,  that  by  their 
joint  labours  this  branch  of  natural  philofophy, 
which  is  by  no  means  of  the  leaft  account, 
may  be  brought  to  perfedion.  A  thorough 
acquaintance  with  the  difpofitions  and  adions 
of  thefe  little  animals,  would  enable  us  to  form 
the  better  judgment  of  the  difpofitions  and 
manners  of  innumerable  others. 

Before  I  quit  the  confideration  of  Spiders,  I 
think  it  will  be  agreeable  to  fhew  in  what 
manner  thofe  kinds  which  fpin  webs,  or  live 
upon  Flies,  get  from  one  tree  to  another, 
which  they  will  do ;  even  when  feparated  by  a 
running  water.  It  will  be  firft  proper  to  men¬ 
tion,  that  the  Spider’s  thread  is  by  no  means 
fingle,  but  almoft  always  double,  and  fome¬ 
times  even  ten  or  twelve  fold.  This  may  be 
eafily  feen  by  throwing  down  a  Spider,  and 
immediately  examining  the  thread  to  which  it 
hangs.  Or  it  may  be  obferved,  with  ftill  greater 
eafe  and  certainty,  by  feparating  the  hinder  part 
of  a  Spider  from  its  fore  part,  -and  then  draw¬ 
ing  out  the  thread,  and  afterwards  examining 
it.  As  therefore  the  Spider’s  thread  is  gene¬ 
rally  made  up  of  two  or  more  parts,  after 
defcending  by  fuch  thread,  it  afcends  by  one 
only,  and  is  thus  enabled  to  waft  itfelf  from 
one  height  or  tree  to  another,  even  acrofs  run¬ 
ning  waters ;  the  thread  it  leaves  loofe  behind 
it,  being  driven  about  by  the  wind,  and  fo 
fixed  to  fome  other  body.  This  opinion  of 
Spiders  making  ufe  of  a  double  thread,  has  al¬ 
ready  been  advanced  by  Henricus  Regius,  pro- 
feftbr  of  medicine  at  Utrecht,  and  that  emi¬ 
nent  naturalift  Francifcus  Redus, 

But  the  accurate  dodor  Lifter  produces 
fome  different  obfervations  on  this  fubjed  ;  he 
Ays,  that  Spiders,  in  this  cafe,  {hoot  out  their 
threads.  His  words  are  as  follow:  “Some 
“  Spiders  fhoot  out  their  threads  in  the  fame 
“  manner  that  Porcupines  do  their  quills,  with 
“  this  difference  only,  that  whereas  the  quills 


*  The  Wolf  Spider  makes  no  web,  but  lives  at  large  upon  dry  banks  and  heaths,  perfuing  his  prey  or  feizing  them  by  furprife  : 

and  is  very  nimble  and  very  bold.  &  r  /  &  i  r  > 

<c  of 
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“  of  the  latter  are  entirely  feparated  from  their 
“  bodies  when  thus  fhot  out,  the  threads  of  the 
c:  former  remain  fixed  to  their  anus ;  as  the  tun’s 
“  says  to  its  body.”  And  in  another  place, 

“  Spiders  that  are  middle-aged,  or  of  a  mode- 
“  rate  bignefs,  truft  themfelvés  to  gentle  winds 
“  by  means  of  a  thread,  and  thus  endeavour, 

“  as  it  were,  to  afcend  into  the  clouds,  and 
**  the  upper  regions  of  the  atmofphere.”  As 
to  the  firft  of  dodtor  Lifter’s  aft'ertions,  I 
cannot  at  prefent  take  upon  me  either  to 
countenance  or  contradict  it;  I  only  with  he 
had  explained  himfelf  more  clearly  ;  for  how 
is  it  pofiible  that  the  thread  of  a  Spider,  which 
is  fo  fine  and  {lender,  fhould  be  fhot  out  with 
force  enough  to  divide  and  pafs  through  the 
air  ?  Is  it  not  rather  probable  that  the  air 
would  flop  its  progrefs,  and  fo  entangle  it,  and 
fit  it  rather  to  perplex  and  obftruCt  the  Spi¬ 
der’s  operations  ?  I  know  very  well,  that  a 
man  may  drive  out  his  urine  to  a  confiderable 
diftance,  in  the  form  of  a  flender  thread ;  but 
this  urine  is  a  liquid,  which  is  not  the  cafe 
with  the  Spider’s  thread ;  befides,  it  does  not 
appear  that  the  Spider  carries  all  the  matter  of 
which  it  com  poles  its  threads,  in  a  fingle  ca¬ 
vity,  fo  as  to  be  able  to  throw  it  fo  far,  if  it 
could  do  it,  even  in  a  folid  form.  Moreover, 
there  feems  requifite  for  this  purpofe  a  great 
ftrength  of  mulcles,  and  a  confiderable  exertion 
of  fuch  ftrength;  whereas  that  part  of  the  Spi¬ 
der  from  which  its  thread  iflues,  does  not 
appear  to  have  any  mufcles :  thefe  are  conjec¬ 
tures  only,  which  time  will  overthrow  or  con¬ 
firm. 

As  to  dodlor  Lifter’s  laft  aftertion,  there  is 
no  great  difficulty  in  comprehending  it.  I  have 
myfelf  often  obferved  fmall  Spiders  fupported 
and  driven  about  in  the  air,  by  means  of  a 
thread,  in  the  fame  manner  with  that  little 
paper  machine  called  a  kite,  with  which  chil¬ 
dren  divert  themfelves.  If  therefore  doCtor 
Lifter,  in  faying  that  Spiders  when  come  to 
their  full  growth  fhoot  their  thread,  means 
only,  that  they  let  it  fall  loofe  from  their  bo¬ 
dies,  to  be  taken  hold  of  by  the  wind,  and 
lengthen  it  by  a  continual  fending  out  of  the 
matter  that  compofes  it,  there  can  be  no  objec¬ 
tion  to  his  doCtrine.  For  my  part,  nothing 
more  as  yet  appears  to  me  on  this  occafion, 
than  that  all  Spider’s  threads  are  drawn  from 
the  infedt’s  body,  by  its  own  weight  or  effort, 
without  any  compreffion  while  it  defcends  or 
moves  forward,  as  the  threads  of  the  Silk- 
Worm  are  drawn,  and  by  no  means  ejedted, 
from  the  bags  in  which  the  matter  forming 
them  is  lodged.  lean  yet  more  eafily  comprehend 
how.  Spiders  without  giving  themfelves  any 


motion,  may,  by  only  compreffing  their  anus, 
fpin  out  a  thread,  which  being  driven  by  the 
wind,  may  ferve  to  waft  them  from  one  place 
to  another. 

The  dart  of  the  Tarantula  is  faid  to  occafion 
a  peculiar  frenzy  *,  which  the  fame  authors  fay 
is  cured  by  mufick,  but  this  feems  an  impofi- 
tion.  A  very  curious  gentleman  lately  arrived 
here  from  Italy,  has  allured  me,  that  it  is 
looked  upon  as  a  mere  fable,  even  in  the 
country  where  the  creature  is  moft  common  ; 
and  that  none  but  the  lower  fort  of  people, 
beggars  and  vagabonds,  pretend,  on  being  hurt 
by  thofe  venomous  creatures,  to  find  any  relief 
from  mufick.  They  pretend  this,  that  by  im- 
pofing  on  the  credulous,  they  may  live  with¬ 
out  betaking  themfelves  to  honeft  labour.  And 
thus  we  fee  amongft  ourfelves,  the  people  called 
Gypfies,  by  fetting  up  for  prophets,  prey  upon 
the  ignorant  and  illiterate. 

To  finiffi  what  I  have  to  fay  in  this  place 
concerning  Spiders:  I  am  to  obferve,  that 
dodtor  Lifter  very  accurately  divides  them  into 
what  he  calls  fowlers,  viz.  fuch  as  take  their 
game  in  nets,  or  by  flinging  it,  and  into  hunt¬ 
ers  with  eight  eyes,  which  he  diftinguiffies 
from  thofe  with  two  eyes  and  long  legs.  Doc¬ 
tor  Hooke  has  favoured  us  with  very  curious 
drawings  of  the  beft  kind,  and  I  intend  to  pub- 
lifh  diffedtions  of  them  on  fome  fucceeding 
occafion  ;  that  fo  the  hiftory  of  thele  infedts 
may,  by  our  joint  labour,  be  brought  to  the 
perfedtion  it  deferves,  and  fupply  us  with  new 
motives  to  love  and  reverence  God,  the  author 
of  all  the  miracles  we  obferve  in  them  :  this 
fhould  be  the  foie  end  of  all  our  endeavours  and 
ftudies. 

I  (hall  next  refer  the  Acarus  *j-  to  the  firft 
order,  of  mutations,  as  it  iflues  from  its  egg, 
perfedt  in  ,every  thing  but  fize,  which  it  after¬ 
wards  acquires  by  degrees. 

In  the  fame  order  too  I  fhall  place  the  com¬ 
mon  Loufe  £,  which  has  a  Nit  for  its  egg ; 
but  as  this  iffiies  very  fuddenly  from  its  egg, 
or  rather,  as  what  we  call  the  egg  is  in  rea¬ 
lity  the  Loufe  itfelf,  which  only  waits  to  be 
freed  from  the  fuperfluous  moifture  that  fur- 
rounds  it,  to  el'cape  from  its  cover ;  it  is  an 
eafy  matter  to  conceive,  how  this  little  infedt 
can  multiply  fo  faft,  that  people  fay  in  {port,  but 
it  is  no  more  than  a  jeft,  that  a  Loufe  may  fee 
its  fourth  generation  in  the  fpace  of  twenty- 
four  hours  §.  Thefe  Nits  muft  be  laid  in  a 
place  that  is  warm,  and  moderately  moift,  to 
produce  any  thing.  This  is  the  reafon  that 
many  Nits  laid  on  the  hairs  in  the  night-time, 
are  deftroyed  by  the  cold  of  the  fucceed¬ 
ing  day,  and  fo  flick  for  feyeral  months, 


*  Bonone  mentions  a  large  Spider  in  Sardinia,  vvhofe  bite  proves  mortal  in  a  few  hours. 

t  The  generical  characters  of  the  Acarus,  are,  that  it  has  eight  legs,  and  in  each  leg  eight  joints,  and  has  only  two  eyes . 
According  to  this  diftinCtion,  eltablifhed  by  Linnaeus,  and  now  adopted  by  all  naturalifts,  the  long-legged  Spider,  and  many 
of  the  creatures  infefting  birds  and  beads,  and  commonly  called  Lice  and  Fleas,  are  truly  Acari. 

J  The  generical  characters  of  the  Loufe,  according  to  the  Linnaean  fyftem  are  thefe  :  it  has  fix  legs,  contrived  for  walking, 
not  for  leaping  as  in  the  Flea ;  the  eyes  are  two,  and  they  are  of  a  fimple  ItruCture  ;  and  the  body  is  divided  by  indentings  into 
feveral  lobes. 

§  Lewenhoeck,  who  put  a  male  and  female  Loufe  under  a  Hocking  which  he  wore  night  and  day  to  favour  their  breeding, 
found  that  the  female  lays  from  fifty  to  a  hundred  eggs ;  and  computing  the  natural  increafe  from  what  he  had  feen,  fays,  that 
in  eight  weeks,  one  Loufe  may  fee  five  thoufand  of  its  defeendants. 
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till  they  at  laft  come  to  lofe  even  their  exter- 

nal  form.  . 

In  examining  a  Loufe  by  the  micro.cope,  its 

white  veins  and  other  internal  parts  appear, 
as  likewife  a  moft  wonderful  motion  in  its  m- 
teftines.  on  account  of  the  tranfparency  or  the 
internal  parts  of  this  infcft.  When  the  Loufe 
feeds,  the  blood  is  feen  to  rufh  like  a  toirent 
into  the  ftomach,  and  its  greedinefs  is  fo  great, 
that  the  excrements  contained  in  the  inteftines, 
are  ejected  at  the  fame  time,  to  make  room 
for  this  new  fupply.  But  I  fhall  treat  of 
thefe  infedts  in  particular,  as  foon  as  I  fhall 
have  finifhed  what  I  propofe  faying  in  general 
of  thefe  that  belong  to  the  firft  order. 

What  1  have  already  mentioned  is  but  by 
way  of  parenthefis,  that  my  countrymen  might 
know  fomething  of  the  flupendous  adtions  and 
conftrudtions  of  fo  fmall  an  animal,  and  be 
thereby  incited  to  praife  the  author  of  nature, 
who  has  here  placed  in  one  point  of  view  fo 
many  and  fo  great  wonders.  The  great  ufeful- 
nefs  of  the  microfcope  will  alfo  appear  from 
the  preceding  obfervations,  fmce,  by  difcover- 
ing  to  us  the  mufcles,  veffels,  and  internal  parts 
of  fo  fmall  an  infedt,  it  acquaints  us  with  the 
incomprehenfible  perfedtions  of  that  great 
being,  who  could  not  only  create,  but  im¬ 
part  life  and  motion  to  fo  minute  organs.  There 
is  another  advantage  alfo  in  microfcopes,  viz. 
that  in  tranfparent  animals,  they  give  us  a  much 
more  perfedt  knowledge  of  the  motion  of  their 
inteftines,  than  any  we  can  obtain  in  other 
creatures  by  difledting  them.  This  benefit  of 
the  microfcope  has  been  already  taken  notice 
of  by  the  illuftrious  Hooke,  in  his  Microgra- 
phia,  or  colledtion  of  obfervations  made  with 
microfcopes,  a  work  lately  publifhed  in  Eng- 
lifti,  and  dedicated  to  his  Britannick  majefty. 

I  have  realon  to  believe,  but  for  wane  of 
fufficient  experiments  I  dare  not  as  yet  affirm, 
that  the  Lice  of  other  fanguiferous  animals,  and 
the  Lice  of  infedts,  with  thofe  that  live  upon 
plants,  or  ramble  about  the  fields,  belong  to 
the  laft  mentioned  order  or  clafs  *.  Mean 
time  it  will  appear  evident,  in  treating  of  the 
fourth  clafs,  that  there  are  forne  tree  Lice,  def- 
cribed  by  me  under  the  title  of  animalcules, 
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found  in  the  excrefcences  of  the  black  poplar, 
which  belong  to  the  fecond  order. 

Neither  can  I  affirm,  that  the  Tick,  or  RL 
cinus  of  Aldrovandus,  though  placed  by  me 
in  this  clafs,  does  really  belong  to  it ;  though 
I  have  in  my  colledtion  a  good  fpecimen  of 
this  infedt. 

I  likewife  refer  the  Bug  which  lies  in  bed¬ 
heads  and  furniture  to  this  firft  clafs ;  as  alfo 
the  Crab-Loufe,  though  I  have  not  as  yet 
made  experiments  fufficient  to  determine  per- 
fedtly  the  nature  of  this  laft  infedt. 

I  have  alfo  in  my  colledtion  the  Loufe  of 
the  Whale,  which  is  almoft  an  inch  long,  and 
half  an  inch  broad,  of  a  very  fingular  form, 
and  all  over  covered  with  a  fhell  -j-. 

After  thefe,  I  rank  the  Flea  £  in  the  firft: 
clafs.  This  infedt  alfo  fprings  from  a  Nit,  in  the 
which  it  elegantly  changes  to  a  red  colour, 
like  other  infedts  in  the  Nymph  ftate;  the 
changes  it  undergoes,  while  as  yet  in  the 
ftate  of  the  Nit,  and  the  manner  in  which 
it  from  white  becomes  black,  are  eafily  difeern- 
able  by  the  help  of  the  microfcope  :  nor  are 
thefe  obfervations  of  little  ufe  or  importance, 
as  I  fhall  hereafter  prove  at  a  proper  feafon. 
I  have  been  told  that  Dodtor  Lewenhoeck 
obferved  a  Flea  at  Delft,  which,  about  the  end 
of  fummer,  ifliied  from  an  egg  in  form  of  a 
Worm,  and  then  fhut  itfelf  up  in  a  cafe  till 
the  enfuing  month  of  March  ;  but  I  fhall  not 
as  yet  affirm  the  certainty  of  this  obfervation  ; 
neither  fhall  I  determine  whether  the  Flea  wore 
in  its  cafe  the  figure  of  a  Chryfalis,  or  a 
Nymph ;  if  it  did,  the  infedt  muft  belong  to 
the  third,  and  by  no  means  to  the  firft  order. 
I  fhall  ufe  the  firft  opportunity  of  exadtly  ob- 
ferving  this  infedt,  fo  as  to  know  the  certainty 
of  what  has  been  advanced  concerning  it,  as 
fuch  enquiry  cannot  be  attended  with  any  great 
trouble  §. 

I  likewife  place  in  this  firft  clafs  an  infedt 
which  is  generally  found  in  cifterns  where 
rain  water  is  kept,  and  which  Goedaert  has 
deferibed  by  the  name  of  the  Water-Loufe,  as 
may  be  feen  in  the  third  volume,  letter  X.  But 
as  the  ftrudture  and  difpofitions  of  this  little 
animal  differ  greatly  from  thofe  of  the  com- 


*  Redi,  who  very  accurately  examined  this  fubjedt,  found  Lice  upon  the  Lion  and  the  Tiger.  He  calls  all  thofe  on  quadru¬ 
pedes  by  this  name  ;  and  thofe  on  birds,  Fleas ;  but  he  is  in  this  miitaken,  the  diftindtive  charadters  are  to  be  found  in  the  ftruc- 
ture  of  the  parts,  not  on  the  creatures  whereon  they  feed.  The  fame  author  obferves,  that  the  Lice  bear  no  proportion  to  the 
bignefs  of  the  creature  on  which  they  live,  the  Starling  having  a  Loufe  as  large  as  that  of  the  Swan. 

f  The  common  Fly  is  fubjedt  to  a  particular  infedt  which  lives  upon  his  head  ;  this  is  fo  minute  that  few  have  obferved  it  $ 
its  fixe  is  calculated  by  La  Hire  of  the  French  academy,  to  be  not  more  than  a  four  thoufandth  part  of  that  of  the  head  of 
the  Fly.  This  is  of  the  Acarus  kind,  having  eight  legs. 

The  Crab-Loufe  upon  the  human  body  is  of  the  fame  genus  with  the  common  one  of  the  head,  but  a  different  fpecies.  It 
is  deltroyed  by  mixtures  with  water,  in  which  crude  mercury  is  boiled. 

Even  the  Snail  is  fubjedt  to  be  infefted  with  a  kind  of  Loufe,  but  in  a  very  fingular  manner ;  for  this  creature,  which  has 
eight  legs,  and  is  of  the  Acarus  kind,  lives  equally  on  the  furface  of  the  body,  and  within  the  inteftines,  running  in  and  out 
at  its  pleafure.  It  is  ufually  feen  alive  in  the  inteftines,  when  they  are  examined  by  the  microfcope. 

t  common  Flea  is  an  extremely  fingular  infedt,  there  bging  no  other  fpecies  properly  of  its  kind  :  the  generical  cha¬ 
racters  are  thefe;  it  has  fix  legs  formed  for  leaping,  the  eyes  are  only  two,  the  organ  wrhich  ferves  for  a  mouth  is  bent  down¬ 
wards,  and  the  belly  is  ïoundilh  and  compreflea.  Only  the  Flea  of  the  human  body  has  thefe  charadters  j  what  is  called  the 
Pulex  sturni  is  an  Acarus,  and  the  reft  oi  the  infedts  which  have  received  this  name  from  inaccurate  obfervations,  belong  to 
other  genera. 

i  ^Ca  *S  Pecu^ar  *n  the  human  kind,  it  is  not  fo  with  the  Loufe.  Multitudes  of  animals,  birds  and  beafts,  are  in- 

el  e  with  Lice,  and  though  of  different  fpecies  upon  moft  kinds,  they  all  have  the  charadters  here  deferibed,  and  are  pro- 
PerL  I’  A  etl'cu^us  or  Lcmfe  kind.  Infedts  have  alfo  leffer  infedts  living  upon  them,  particularly  the  Beetle  ;  but  though  thefe 
are  called  Lice  from  their  living  on  other  animals,  they  are  not  of  that  kind.  The  Loufe  of  the  Beetle,  as  it  is  commonly 
ea  e  ,  as  eight  legs,  whereas  the  proper  Loufe  has  but  fix  ;  this  creature  is  properly  an  Acarus,  and  fo  of  the  other. 
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mon  Loufe,  though  it  be  at  the  fame  time 
equally  Angular  and  remarkable,  I  have  given 
drawings  of  it,  both  of  its  natural  fize,  and 
as  the  microfcope  reprefents  it,  in  the  fpecial 
treatifes  on  infeóts  of  this  firft  clafs,  under  the 
name  of  the  water  arborefcent  Flea  *.  Thefe 
drawings  are  exhibited  in  Tab.  XXXI,  and 
a  complete  defcription  of  the  infed:  immedi¬ 
ately  follows  that  of  the  Loufe. 

I  now  pafs  to  the  Afellus,  or  wood  Loufe, 
which  is  found  of  all  fizes-f-*,  and  may,  partly 
for  that  reafon,  and  partly  for  others,  be  ranked 
in  this  firft  clafs.  I  have  in  my  collection  three 
kinds  of  this  infeCt  ;  the  firft  is  the  common 
ground  Afellus;  the  fecond  has  great,  black, 
prominent  eyes,  a  diftinCt  head,  and  a  thorax 
like  a  hood  ;  the  third  kind  is  very  remark¬ 
able  for  folding  itfelf  into  a  ball  when  handled, 
and  remaining  for  fome  time  in  that  pofture. 

I  likewife  preferve  feveral  skins  thrown  off 
by  Afelli,  floughs  or  dead  skins,  which  ftill  exhi¬ 
bit  the  exaCt  figure  of  the  infeCt.  Thefe  floughs 
produce  a  great  fermentation,  when  mixed 
with  acids;  whence  we  may  juftly  infer,  that 
they  contain  a  great  deal  of  alcaline  fait,  and 
therefore  may  be  of  great  fervice  in  curing  the 
dropfy,  ftone,  and  gravel  in  the  kidneys. 

I  likewife  have  in  my  collection  fome  fea 
Afelli.  I  give  them  this  name,  becaufe  they 
are  found  in  falt-waters.  The  largeft  of  thefe 
is  one  that  meafures  two  inches  and  a  quarter 
in  length,  and  one  inch  and  a  quarter  in  breadth ; 
it  confifts  of  eight  rings,  of  a  firm  and  bony 
fubftance.  I  have  likewife  a  very  fmall  Afel¬ 
lus  of  the  fame  kind,  which  I  caught  in  the 
North  fea  near  Petten.  DoCtor  Padbrugge 
fent  me  from  the  ifland  of  Ternate,  another 
fpecies  of  Afellus,  under  the  name  of  the  fea 
Loufe.  It  is  almoft  half  an  inch  long,  con¬ 
fifts  likewife  of  eight  rings  fomewhat  coloured, 
and,  like  the  Sea  Hedge-hog,  or  Echinus,  has  a 
border  of  fmall  prickles;  but  thefe  infeCts  have 
no  legs. 

I  preferve  alfo  fome  other  kinds  of  fea 
Afelli,  more  curious  than  thefe  already  menti¬ 
oned,  amongft  which  there  are  four,  whofe 
fhape  is  like  that  of  the  Shrimp.  The  firft  of 
thefe,  which  is  the  biggeft,  is  an  inch  long, 
has  a  (lender  body,  feven  legs  on  each  fide, 
like  the  ground  Afiellus,  and  large  horns  which 
meet  in  a  (harp  point ;  the  laft  ring  of  the 
body  in  thi3  fpecies  is  much  longer  than  the 
reft,  and  running  out  into  a  three-pointed  ex¬ 
tremity.  The  fecond  and  third  kinds  are  much 
fmaller,  but  almoft  of  the  fame  ftruCture. 
The  fourth  differs  from  the  three  kinds  already 
mentioned  in  this,  that  its  fore  legs  are  much 
longer  than  its  whole  body,  and  thefe  are  di¬ 
vided  into  four  very  diftinCt  joints.  It  is  like¬ 
wife  the  fmalleft  of  the  four  kinds,  not  ex¬ 


ceeding  half  an  inch  in  length,  even  when 
its  claws  are  ftretched  out  to  their  grcateft 
extent. 

I  preferve  alfo  a  broad  fea  Afellusj  fent  to 
me  from  Iceland  ;  it  is  an  inch  long,  half  mi 
inch  broad,  and  compofed  of  feven  rings,  in  - 
eluding  the  head  and  tail.  Its  antennas  or  horns 
are  (harp  and  fhort,  its  eyes  are  brown,  its  fix 
foremoft  legs  are  armed  with  fliarp  and  crooked 
claws,  and  near  its  tail,  on  both  fides,  are  two 
fiat  fins.  Olaus  Borrichius  obferves,  that  the 
whole  body  of  this  in  fed  appears  to  be  fup- 
ported  by  a  Ample  bone,  not  unlike  in  ftiape 
to  a  fmall  date,  but  of  a  horny  or  cartilaginous 
fubftance.  I  have  fome  of  the  fame,  kind  but 
very  fmall,  which  I  took  in  the  falt-water 
river  that  runs  by  Amfterdam.  I  can  alfo  fhew 
a  very  uncommon  kind  of  fea  Afellus,  which  I 
caught  near  Petten ;  it  is  fcarcean  half  inch  long, 
of  a  globular  but  fomewhat  oblong  form,  re- 
fembling  a  pear,  with  a  pretty  long  tail,  and 
fome  fins.  I  preferve  with  thefe  fome  Scro- 
phulas,  which  belong  to  the  genus  of  Afelli. 
The  firft  of  thefe  I  caught  on  the  coaft  of  the 
North  fea ;  it  is  very  fmall,  always  runs,  and 
fometimes  fwims  flantingly,  and  when  afhore 
leaps  as  the  Flea  does. 

Amongft  the  Scrophulas  which  I  have  taken 
in  the  frefh  waters  and  rivers  of  Holland,  is 
to  be  mentioned,  that  kind  which  is  called 
Snel.  This  has  a  pretty  way  of  running  flant¬ 
ingly,  and  if  we  may  believe  the  tales  of  fiftier- 
men,  it  readily  kills  the  Perch,  by  running  it¬ 
felf  fuddenly  into  the  gills  of  that  fifh.  We 
have  no  experience  to  confirm  this  tradition.  I 
know,  indeed,  that  this  little  animal  is  furniflied 
with  arms  fufficient  for  the  purpofe :  being 
held  in  the  hand,  it  excites  a  kind  of  tingling  : 
now  the  gills  of  Perches,  and  indeed  of  all  fifh, 
are  fo  tender  and  delicate,  that  it  is  almoft  im- 
poflible  they  fhould  not  die  on  receiving  wounds 
in  that  part,  through  which  all  the  blood  of 
fifli  is  circulated,  in  the  fame  manner  that  the 
blood  of  other  animals  is  all  circulated  through 
their  lungs.  This  kind  of  Scrophula  is  found 
equally  in  frefh  and  fait  waters. 

After  thefe  follows  properly  the  Worms, 
which  fome  have  called  the  inteftines  of  the 
earth.  Thefe  proceed  immediately  from  the 
egg,  and  do  not  afterwards  undergo  any  change, 
coming  forth  at  their  full  perfedion.  The 
females,  from  their  firft  hatching,  have  their 
little  eggs,  which  are  very  diftind  and  percep¬ 
tible.  I  obferve,  that  this  genus  may  be 
divided  into  many  fpecies. 

Though  it  is  no  hard  talk  to  diftinguifti  in 
feveral  kinds  of  Worms  and  Caterpillars  the 
males  from  the  females,  by  carefully  examin¬ 
ing  them,  but  chiefly  by  diflèdion,  to  fee  if 
they  have  any  eggs  within  them,  yet  they  fel- 


*  Latter  diftindlions  do  not  permit  us  to  give  this  lingular  creature  the  name  Pudex  or  Flea.  It  is  of  the  monoculous  kind,  the 
charadlersof  which,  according  to  Linnaeus,  are,  that  the  fore  feet  are  branched,  and  are  found  equal  for  fwimming  or  for  leaping ; 
that  the  eye  is  fingle,  but  compofed  of  three,  and  that  the  head  has  a  cruflaceous  covering. 

t  The  charadters  of  the  Alellus  are,  that  the  body  approaches  to  an  oval  form,  and  the  tail  is  fimple,  and  not  foliated.  The 
number  of  legs  is  uncertain,  ten,  fourteen  or  fixteen.  The  genus  is  now  called  Onifcus.  The  plain  tail  diflinguilhes  it  from 
the  Shrimp  kind  j  and  fome  others  which  approach  to  it  in  many  refpedls,  but  by  their  leafy  or  foliated  tails  are  referred,  though 
fmall,  to  the  Crab  kind. 


28 


The  BOOK  of  N  A  T  U  It  £ ;  or, 


dom  copulate  while  in  the  Worm  ftate ;  fo 
that  Goedaert  Teems  to  advance  a  paradox, 
when,  in  the  feventy-fourth  experiment  of 
his  firft  part,  he  reprefents  as  a  male  Worm, 
an  infedt  which  he  afterwards,  on  its  having 
undergone  the  ufual  change,  calls  a  female, 
in  the  Tev'enty-fifth  experiment.  This  is  the 
fame  as  if  an  infant,  who  we  called  a  boy, 
we  fhould  afterwards,  on  his  arriving  at  the 
hate  of  maturity,  denominate  a  woman.  But 
I  fhall  fpeak  more  of  this  hereafter.  In  the 
mean  time  I  muil  remark,  that  my  reafon  for 
animadverting  thus  freely  on  the  miftakes  of 
others,  is,  that  fucceeding  writers  may  take 
the  fame  liberty  with  me,  by  which  means 
truth  will  at  length  univerfally  triumph ;  for 
I  am  wrell  aware  how  much  we  are  apt  to 
be  pleafed  with  our  own  conceits,  and  how 
often  deceived  by  that  fondnefs,  fo  as  to  take 
them  for  the  true  reprefen tations  of  nature. 
However,  I  have  no  great  reafon,  I  think,  to 
dread  the  fevered:  inquiry  into  my  obfervations, 
fo  that  I  with  pleafure  give  them  up  to  the 
examination  of  thofe  who  fhall  think  it  worth 
their  while  to  compare  them  with  the  things 
themfelves,  which  is  the  only  method  of  com¬ 
ing  to  a  certainty,  in  inveftigating  what  belongs 
to  the  animals  of  which  I  have  been  treating. 
Neverthelefs  I  muft  candidly  own,  that  many 
of  the  particulars  I  have  mentioned  as  yet,  ap¬ 
pear  fo  obfcure  to  me,  that  I  can  at  mod  but 
confider  myfelf  as  a  novice  in  this  buimefs  •, 
befides,  that  words  are  wanting  often  to  exprefs 
the  wonders  which  occur  in  the  dudy  of 
infedts. 

Scorpions  *  belong  to  this  clafs  of  the  infedt 
kind ;  they  are  produced  from  an  egg  like  the 
Loufe,  as  will  appear  in  the  account  I  fhall 
give  of  them  in  particular,  after  the  hidory  of 
the  water  arborefcent  Flea. 

I  am  of  opinion  aifo,  that  the  Leech  is 
to  be  arranged  in  this  clafs,  though  I  have  no 
particular  experiments  to  confirm  that  opinion, 
except  its  being  found  of  almod  all  fizes.  It 
is  very  remarkable  hów  firmly  this  infedt  will 
.taden  itfelf  to  the  fides  of  the  glafs  vedels  in 
which  it  is  kept,  fo  as  not  to  be  feparated  from 
them  without  the  greated  difficulty.  This,  I 
apprehend,  it  effedts  by  preffing  its  body  clofe 
to  the  glafs,  and  then  fwelling  it  in  the  middle, 
fo  as  to  repel  the  water  in  which  it  fwims. 
Thus,  if  we  apply  to  a  done  a  round  piece  of 
leather,  with  a  dring  fixed  to  the  center  of  it, 
and  then  pull  this  dring,  the  done  and  leather 
unite  very  firmly  together  £. 

1  refer  alfo  the  Scolopendra,  or  Centipes,  to 
this  clafs,  as  I  have  met  with  this  infedt  of  all 
fizes,  and  could  never  yet  difcover  that  it  chang¬ 


ed  its  form.  I  have  got  one  of  the  larged  kind* 
which  is  even  a  fpan  long,  and  was  fent  me 
from  the  Ead  Indies.  I  preferve  alfo  other 
kinds  of  this  infedt,  as  the  Lybian  Scolopendra 
of  Mouffet,  and  the  water  Scolopendra,  and 
in  fine,  fome  Juli,  or  Gaily  Worms,  which 
we  ought  to  rank  with  this  kind. 

After  thefe  infedts  follows  the  Snail,  as  pro¬ 
ceeding  diredtly  from  an  egg,  and  not  being 
liable  afterwards  to  any  change.  I  preferve  a 
fort  of  Snail,  in  which,  on  cutting  oft  the 
head,  is  found  a  done,  called  the  fnail  done, 
faid  to  be  ferviceable  in  the  gravel  and  dran- 
gury.  Under  this  done  we  always  find  the 
heart,  which  retains  a  pulfation,  and  is,  with 
the  vedels  that  fpring  from  it,  of  a  very  white 
colour.  As  on  cutting  off  the  Snail’s  head, 
this  done  is  always  to  be  met  with,  it  feems 
probable,  that  it  ferves  for  the  fame  ufe  as  the 
Os  Sterni  does  in  other  animals :  it  is  further 
obfervable,  that  nature  has  formed  Snails  in 
fuch  a  manner,  that  they  void  their  excre¬ 
ments  at  their  neck,  breathe  at  their  neck,  and 
have  there  alfo  all  the  parts  fiibfervient  to 
generation.  I  have  obferved  alfo,  that  every 
Snail  is  both  male  and  female  in  a  word,  a 
perfedt  hermaphrodite  :  the  penis  is  formed 
like  that  of  the  Whale,  and  is  of  a  furprifing 
length.  But  I  diall  hereafter  treat  of  all  thefe 
particulars  more  at  large.  The  Englifh  au¬ 
thors,  who  publifhed  a  catalogue  of  the  plants 
that  grow  in  the  neighbourhood  of  Cambridge, 
have  already  obferved,  that  Snails  are  herma¬ 
phrodites. 

To  come  to  a  conclufion,  I  preferve  alfo  in 
my  cabinet  the  teeth  of  Snails,  which  are 
flexible,  and  of  a  horny  fubdance ;  as  likewife 
the  heart  of  a  Snail  with  its  auricles,  preferved 
in  a  balfam,  and  properly  infedted. 

All  the  infedts  hitherto  mentioned  ifiue  di¬ 
redtly  perfedt  into  light,  and  are  never  changed 
into  motionlefs  Nymphs  j  for  their  eggs,  with¬ 
out  any  intermediate  date,  afford  young  in¬ 
fedts  exadtly  like  the  old  ones,  which  grow  to 
their  due  bignefs  in  time,  whild  their  limbs 
acquire  firmnefs  and  drength.  Nor  do  they 
in  this  refpedt  differ  from  thofe  other  animals, 
which  Harvey  tells  us  proceed  from  a  perfedt 
egg,  though  before  they  attain  their  full  growth, 
they  may  be  obliged  to  change  their  duns,  and 
fome  of  them  in  their  lad  change  of  their  dein 
undergo  fome  further  changes :  for  this  reafon 
I  have  confidered  them  as  Nymph  animals. 
Befides,  fome  of  them,  like  mankind  and 
quadrupedes,  hatch  their  eggs  within  their 
bodies,  and  are  therefore  viviparous.  This  is 
the  cafe  with  Scorpions,  and  fome  fpecies  of 
Snails, 


head  •  eight  eves  twn^rfthp  ^  ^corP*?n>  ?-s  now  eftablifhed  by  Linncras,  are,  that  it  has  eight  legs,  with  claws  on  the  fore- 
tffiT’Se  Fanffi  ^  thorax’  ?nd  at  fides,  with  a  tail  armed  with  its  fling, 

and  is  expanded  into  breadth  it  C°j  ltutesJ  Partlcular  genus  of  infedts  ;  the  charadters  are  few  and  plain;  the  body  is  Ample, 
cylmdrick  kind  :  ^  W  tW°  kinds  COmmon  in  fallow  waters,  the  Leech  ufed  for  bleeding,  and  the 

of  five  parts  lbs  T hollow* fo^rec^^u,0  *  Pai'is’  has  accurately  deferibed  the  mouth  of  the  Leech  ;  it  confifls 

and  an  CEfophagus  fo’r  fwallowing  the  blood  The  Leech  will”'  t0  Pieife  the  &in>  which  is  compofed  of  three  (harp  points, 
**  Lt  The  Leech,  wj.  taLe„°°ot 


"The 


The  HISTORY  of  I  N  S  È  C  T  S. 


2  9 


The  natural  changes  of  the  firft  clafs  or  order  of  infeSls ,  exemplified  in  the  Loufe  ; 
with  an  explanatio?!  of  what  relates  in  getter al  to  the  other  three  clajfes. 


AT“V  H  A  T  I  may  give  a  fingular  and  fatis- 

fa&ory  fpecimen  of  the  firft  clafs  of  in¬ 
fers,  I  fhall  here  inferta  letter,  formerly  wrote 
with  great  care  to  Mr.  Thevenot,  as  it  con¬ 
tains  a  complete  and  exaft  account  of  the  limbs 
and  parts  of  a  Loufe,  both  internal  and  exter¬ 
nal.  This  example,  by  which  I  propofe  to 
illuftrate  the  firft  clafs  of  infedts,  and  the  ex¬ 
amples  I  fhall  give,  in  their  due  places,  for  the 
other  three  claftes,  will  enable  the  reader  to 
form  a  competent  judgment  of  the  changes, 
which  all  other  infedts  undergo,  according  to 
the  different  clalfes  to  which  they  belong.  It 
muft  be  allowed,  however,  that  whatfoever 
pains  we  may  take  to  arrange  them,  there  will 
ftill  remain,  even  amongft  thofe  of  the  fame 
clafs,  very  remarkable  differences ;  and  fome 
of  thofe  differences  will  be  in  the  mutations 
they  undergo.  This  will  moft  clearly  appear 
from  our  experiments  relating  to  the  fourth 
clafs,  in  the  cafe  of  the  worm-like  Nymph  of 
of  the  Afilus  Fly,  and  in  the  egg-like  Nymph 
of  the  common  Fly ;  between  which  there  is 
no  fmall  difference,  though  they  belong  to  the 
fame  clafs,  and  are  liable  afterwards  to  the 
fame  changes.  This  accidental  difference  may 
alfo  be  feen  on  looking  over  the  figures  of  ani¬ 
malcules,  which  I  have  given  under  each  kind 
in  the  fpecial  hiftories  of  the  three  other  claftes. 
It  appears  very  ftrikingly  in  the  Cryfallides  of 
Caterpillars,  as  they  are  exhibited  in  the  de- 
figns  of  the  indefatigable  Goedaert;  for  though 
they  all  belong  to  the  fecond  mode  of  our  third 
clafs,  yet  one  Chryfalis  differs  in  many  parti¬ 
culars  from  another :  this  difference  is,  how¬ 
ever,  far  from  being  what  is  called  eftential, 
it  only  confifts  in  fome  part  of  the  external 
forms. 

From  the  firft  clafs  of  our  changes,  we  ftiall 
now  feledt  the  Loufe  as  an  example,  and  re- 
prefent  by  figures,  the  changes  which  happen 
in  its  parts,  till  it  comes  to  its  full  growth. 
The  Libella,  or  Dragon  Fly,  will  ferve  us  for 
the  fecond  clafs ;  and  the  Ant  for  the  firft 
mode  of  the  third ;  the  nocturnal  Butterfly  for 
the  fecond.  Laftly,  we  fhall  give  the  com¬ 
mon  Fly  as  a  fpecimen  of  the  fourth  clafs ; 
and  I  fhall  afterwards  illuftrate  thefe  feveral 
changes  by  the  accretion  of  the  limbs  in  a 
Frog,  and  the  budding  out,  or  fhooting,  of 
the  parts  of  a  flower. 

Though  the  foregoing  natural  changes,  and 
the  comparifons  of  others  which  will  be  made 
in  treating  of  them,  may  be  thought  fuffi- 
cient  for  giving  a  clear  idea  of  the  practices  of 
the  infers  contained  under  the  four  claftes, 
into  which  I  have  arranged  them,  and  of  the 
differences  between  each  clafs ;  neverthelefs, 
I  ftiall  add  to  the  firft  clafs,  a  feparate  and  fa- 
tisfaótory  account  of  the  manner  wherein  the 
parts  of  Snails  grow  and  are  changed.  I  ftiall 


do  the  fame  by  the  Ephemeron,  or  Fly  of 
orle  day,  in  the  fecond  clafs.  In  the  third 
clafs  I  fhall  exhibit,  according  to  the  firft 
mode,  all  the  changes  of  the  Bee,  with  a  com¬ 
plete  difteótion  of  that  infeót  and  the  horned 
Beetle  ;  and  the  fame  both  in  delcriptions  and 
by  figures  of  the  common  day  Butterfly,  ac¬ 
cording  to  the  fecond  mode  of  the  third  clafs. 
Laftly,  I  fhall  give  in  the  fourth  clafs  an  ac¬ 
count  of  all  the  changes  which  the  Afilus,  or 
Gad  Fly  is  fubjetft  to,  and  illuftrate  them  with 
plates.  I  ftiall,  befides  thefe,  infert  various 
other  hiftories,  all  which  will  not  only  throw 
a  light  upon  each  other,  and  reprefent  clearly 
and  diftinétly  the  changes  of  the  four  claftes  in 
the  exa<ft  manner  wherein  they  happen,  but, 
what  is  much  more  advantageous  in  this  kind 
of  ftudy,  they  will  dilplay  fuch  miracles  of 
wifdom,  power,  and  goodnefs  in  the  great 
Creator,  as  cannot  fail  powerfully  to  incite  us 
to  love  and  adore  him.  This,  indeed,  is  the 
great  purpofe  I  propofe  to  myfelf  in  my  inqui¬ 
ries  concerning  thefe  natural  mutations. 

To  fet  forth  clearly  and  diftindtly  the  orders 
of  the  tranfmutations  in  the  Loufe  and  Dragon 
Fly,  the  nocturnal  Butterfly,  and  common  Fly, 
and  to  exhibit  more  plainly  the  changes  of  each 
of  them  }  as  alfo  that  I  may  be  able  to  demon- 
ftrate  thofe,  wherein  the  orders  of  the  changes 
agree  or  difagree  among  themfelves :  I  ftiall 
ufe  the  fame  number,  and  obferve  the  fame 
rule  in  explaining  the  five  refpeótive  figures. 
For  though  there  be  not  the  fame  neceffity  to 
proceed  in  the  fame  manner  in  fetting  forth  all 
the  figures  of  the  changes  and  accretions  ob- 
ferveable  in  thofe  infedts ;  as  for  example  in 
the  change  of  the  Loufe,  which  is  only  a  fim- 
ple  augmentation  ;  yet,  fince  we  fee  five  dif- 
tinót  changes  in  the  Libella,  or  Dragon  Fly, 
and  other  infedls,  whofe  figures  we  exhibit 
before  they  attain  their  full  age,  and  are  ren¬ 
dered  fit  for  generation,  we  have  been,  as  it 
were,  obliged  to  treat  the  Loufe  in  the  fame 
regular  manner,  in  order  to  render  the  whole 
more  exaft  and  uniform,  as  we  have  before 
done  in  comparing  the  Frog  with  the  flower 
or  vegetable  increafe. 

We  have  not  obferved  that  method  alfo  in 
the  particular  hiftories  of  Bees  and  the  reft,  as 
well  becaufe  their  anatomy  are  fubjoined  to 
thofe  accounts,  as  that  the  claftes  we  have  ad¬ 
vanced,  feemed  calculated  to  exhibit  a  certain 
general  rule,  whereby  all  the  changes  of  infefts 
produced  by  nature  may  be  tried  and  ex¬ 
amined. 

Finally,  every  thing  marked  in  numbers 
in  the  explanations  of  the  figures,  is  delineated 
in  its  natural  bignefs ;  but  the  Animalcules,  to 
whofe  figures  the  numbers  i,  2,  3,  &c.  are 
affixed,  are  reprefented  as  they  are  magnified 
by  the  microfcope ;  while  fome  others  that  are 
I  charac- 
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characterized  by  i,  2,  3,  are  reprefented  to  the 
life.  This  has  appeared  to  me  the  proper 
method  of  proceeding  in  this  affair,  for  two 
reafons ;  firft,  left  the  order  of  the  number 
Ihould  be  broke  by  increafing  or  oiminifhing 
the  figure  ;  fecondly,  becaufe  fome  of  thefe 
infeCts  are  fo  large  of  themfelves,  that  there  is 
no  need  of  a  microfcope  to  delineate  them. 

To  follow  nature  as  near  as  we  could,  we 
have  put  the  white  animalcules,  or  little  ani¬ 
mals  of  our  four  claffes  on  a  black  ground, 
which  we  have  not  done  with  refpedt  to  the 
other  coloured  ones.  This  appeared  the  more 
neceffary,  asGoedaert  reprefented  a  briftly  Ca¬ 
terpillar,  the  figure  whereof  we  have  in  one 


of  our  tables,  without  any  hair  at  all,  which 
error  was  probably  owing  to  his  not  laying  it 
on  a  black  ground,  whence  its  white  hairs  were 
not  difcernible. 

To  make  the  rule  of  our  four  claffes  the 
ftronger,  we  have  alfo  been  careful  to  feleCt 
animalcules  that  are  fo  well  known,  that  there 
is  no  neceffity  to  illuminate  them  with  colours. 
And  we  are  confident,  that  our  figures  are  fo 
accurately  executed,  that  it  would  be  unpar¬ 
donable  to  daub  them  with  paint.  We  come 
now  to  treat  of  the  Loufe,  which  I  now  in¬ 
tend  to  do,  comprehending  the  whole  doctrine 
concerning  it  in  the  form  of  a  letter. 


TO  THEMOST  ILLUSTRIOUS 

Mr.  T  H  E  V  E  N  O  T, 

Formerly  embaflador  from  the  king  of  FRANCE  to  the 

republiek  of  GENOA. 


Most  illustrious  Sir, 

TH E  omnipotent  finger  of  God  is  pre- 
fented  to  you  in  the  following  fheets,  in 
the  anatomy  of  a  vulgar  and  loathed  infeCt,  the 
Loufe ;  wherein  you  will  indeed  find  miracles 
heaped  on  miracles,  and  will  be  amazed  at  the 
wifdom  of  God,  moft  clearly  manifefted  in  a 
minute  point.  Let  the  world  admire  the  maf- 
terly  ftrokes  of  Apelles :  here  you  will  find  the 
complete  fabriek  of  the  vifeera  of  all  the  ani¬ 
mals  in  the  world,  formed  with  the  moft  ex- 
quifite  workmanfhip,  and  abridged,  as  it  were, 
in  a  particle  of  a  line  in  meafure.  What  mor¬ 
tal,  illuftrious  fir,  can  attain  to  this  by  reafon  ? 
what  other  hand,  but  that  of  God,  can  inveftigate 
and  frame  fuch  things  ?  The  fpirit  and  grace  of 
God,  which  he  bellowed  on  mankind,  has  ren¬ 
dered  lome  capable  of  fearching  into  fuch  fub- 


lime  miracles  and  fecrets,  and  to  lay  them  open 
to  the  view  of  others.  Though  the  /Egyptian 
Magi  could  imitate  the  other  miracles  which 
God  performed  by  Mofes,  they  were  not  able 
to  produce  thefe  animalcules  by  their  magick 
art,  as  the  facred  writings  teftify.  *  “  Aaron 

tC  ftretched  out  his  hand  with  his  rod,  and 
“  fmote  the  duft  of  the  earth,  and  it  became 
u  lice  in  man  and  in  beaft  j  the  magicians  did 
“  fo  with  their  inchantments  to  bring  forth 
“  lice,  but  they  could  not;  then  the  magicians 
“  faid  to  Pharoah,  this  is  the  finger  of  God.” 
I  cannot  fo  properly,  illuftrious  fir,  offer  thefe 
obfervations  to  any  other  as  to  you,  fince  I  know 
no  other  that  fets  a  due  value  on  fuch  things, 
according  to  their  dignity. 


The  E  X  T  E  R  N  A  L  PARTS. 


BEFORE  I  exhibit  the  internal  parts 
vifible  in  this  fmall  and  defpifed  animal, 

I  fhall  deferibe  its  external  parts,  and  fhall  fhew 
every  thing  remarkable  in  the  head,  thorax  and 
abdomen. 

Thefhapeof  the  fore  part  of  the  head  is  fome- 
what  oblong,  that  of  the  hind  part  fomewhat 
round;  the  fkin  is  hard,  and  being  ftretched,  is 
tranfparent  like  parchment, andhashereand there 
briftly  hairs.  At  the  extremity  of  the  fore 
part  is  the  probofeis,  or  fucker,  Tab.  I.  fig.  iv.a. 
feldom  vifible,  fince  it  is  always  drawn  to  the 
infide;  I  fhall  therefore  deferibe  it  when  I 
come  to  the  throat  and  ftomach.  On  each  fide 
of  the  head  are  the  antennas  or  horns  bb,  which 
are  alfo  covered  with  a  fkin  like  parchment. 

*  Exod.  viii. 


Each  of  thefe  is  divided  into  five  joints,  ele¬ 
gantly  covered  with  briftly  hair,  and  feveral 
white  veffels  are  feen  through  thefe  horns.  Be¬ 
hind  thefe  are  the  eyes  cc>  which  feem  to  want 
thofe  hexagonal  divifions  obfervable  in  other 
infe&s,  and  they  appear  to  be  incompaffed  with 
fome  few  hairs. 

The  neck  is  very  fhort,  the  breaft  is  divided, 
as  it  were,  into  three  parts ;  in  the  middle  of 
which,  on  the  back  fide,  appears,  as  it  were,  a 
fmall  fhield.  On  each  fide  are  placed  fix  legs*/*/, 
each  of  which  confifts  of  fix  joints,  fome  larger 
than  others :  they  are  very  delicately  adorned 
with  briftly  hairs,  and  many  whitifh  veffels  are 
feen  through  them.  The  ends  of  their  legs 
are  armed  with  a  fmaller  and  larger  ruddy  and 
17,  18. 


pellucid 
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pellucid  daws  ee,  ferving  thefe  infedts  in  place 
of  a  finger  and  thumb;  for  by  the  former  they 
take  hold  of  a  perfon’s  hair,  and  by  the  latter, 
they  are  able  to  afcend  and  run  nimbly. 
Under,  at,  and  upon  the  bread,  where  it  is 
joined  to  the  legs,  and,  as  it  were  in  the  very 
center  of  it,  there  appears  a  fhort  whitifh 
groove  or  channel,  which  is  confpicuous  through 
the  middle  of  the  abdomen,  appears  of  a 
brownifh  colour,  fig.  v.  vi.  and  has  very  drong 
motions.  On  either  fide  of  this  groove  or 
channel  are  two  bright  little  parts,  like  the 
larger  before  defcribed,  whofe  appendages  they 
are,  and  which  rife  confiderably  on  the  infide 
of  the  bread,  and  are  there  alfo  tranfparent. 

The  abdomen  is  divided  into  fix  parts,  and 
at  the  end  of  it,  on  the  under  part,  the  body 
terminates  as  it  were  in  a  cloven  tail.  Belides 

The  anatomy  of  the  I  N  T 

ATA  O  obtain  a  perfect  knowledge  of  all  thofe 
parts,  which  I  have  hitherto  mentioned 
in  general,  there  is  no  other  way  but  to  diffedt 
the  creature.  I  diall  therefore  now  give  an 
exadt  defcription  of  all  the  minutiae  relating  to 
the  internal  parts  ;  for  by  this  means  we  fhall 
have  a  complete  idea  of  the  external  alfo. 

If  we  begin  the  didedtion  in  the  upper  part 
of  the  abdomen,  and  cautioudy  open  the  skin 
there,  blood  immediately  idues  from  the 
wound,  and  this  being  received  into  a  fmall 
glafs  tube,  Tab.  II.  fig.  i.  aa,  and  viewed  with 
a  powerful  microfcope,  is  feen  to  confift  of 
tranfparent  globules,  as  cows  milk :  the  fame 
has  been  likewife  difcovered  in  the  human 
blood  for  feveral  years ;  it  is  found  to  confift 
of  ruddy  globules  fwimming  in  a  clear  liquor. 

It  is,  however,  a  matter  of  doubt,  whether 
the  blood  in  its  vedels  has  any  globules,  for 
when  drawn  from  them  it  may  eafily  acquire 
that  figure ;  this  may  at  lead  be  afferted  of  the 
ruddy  part  of  the  blood.  I  have  therefore 
often  refolved  to  put  a  fmall  glafs  tube  into  the 
artery  of  a  dog,  and  with  a  microfcope  to  view 
the  flowing  blood.  For  thus,  by  analogy,  it 
may  be  podible  to  determine  with  fome  cer¬ 
tainty,  whether  the  human  blood,  before  it  is 
taken  out  of  its  vedels,  contain  any  globules. 

I  am  the  more  in  doubt  concerning  this  mat¬ 
ter,  becaufe  there  are  velfels  difcovered  in  the 
body,  which  appear  much  dner  than  the  glo¬ 
bules  themfelves  vifible  in  the  blood.  By  this 
means  alfo  may  be  known  the  true  difference 
between  the  arterial  and  venal  blood  ;  for  in 
the  latter  only,  I  have  hitherto  obferved  thefe 
globules,  having  never  examined  the  former  : 
Nor  fhall  I  pofitively  adert,  that  there  are  ori¬ 
ginally  globules  in  the  Loufe’s  blood,  for  they 
may  be  eafily  formed  by  the  intermixture  of 
the  blood  with  the  fat,  and  fome  wounded  par¬ 
ticles  of  the  vifcera  or  bowels,  which  confid  of 
a  congeries  or  heap  as  it  were,  of  globular 
parts ;  as  I  diall  fhew  in  its  proper  place. 
Wherefore,  more  time  ought  to  be  fpent  in 
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thefe  in  the  middle  of  the  lower  part  of  the 
belly,  there  is  to  be  obferved  a  whitidi  fpot 
like  a  point,  which  is  alfo  tranfparent,  and 
moves  didindtly  up  and  down.  On  the  ddes 
and  extremities  of  the  belly,  which  is  all  over 
hairy,  are  obferved  fome  pellucid,  ruddy,  little 
bodies;  and  over  the  whole  belly,  a  great  num¬ 
ber  of  white  vedels  are  vifible,  fig.  iv.  gg.  The 
like  are  difcernable  in  the  back  and  bread. 
The  skin  of  the  abdomen  is  made  like  the  ends 
of  our  dngers,  confiding  of  fmall  grooves,  but 
this  drudture  does  not  hold  through  the  whole* 
and  not  at  all  at  the  extremities  of  the  abdo¬ 
men  ;  for  there,  as  well  as  in  the  whole  body, 
it  is  fomewhat  drm,  like  clear  parchment,  and 
when  roughly  preffed,  it  makes  a  noife  and 
breaks. 
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this  anatomy,  than  I  can  devote  to  it  at  prefent* 
being  engaged  in  many  other  dudies. 

Tab.  II.  fig.  ii.  Immediately  under  the  skin 
are  certain  mufcular  dbres,  which  move  the 
annular  dividons  of  the  abdomen.  I  have  ob¬ 
ferved  three  didindt  kinds  of  thefe  mufcles* 
fome  a  little  broader  a ,  others  narrower  and  a 
third  fort  with  two  bodies  c.  One  may  fee 
that  thefe  mufcles  extend  themfelves  from  one 
annular  divillon  to  another,  and  that  fome  are 
much  fhorter  than  others.  This  little  animal 
is  very  full  of  mufcles,  particularly  at  the  ex¬ 
tremities  of  the  abdomen  ;  dnce  the  motion  is 
dronged  in  that  place,  and  the  refpiratory 
points  or  orifices  for  refpiration  are  placed 
there,  by  the  abidance  of  which  the  Loufe 
takes  in  the  air,  and  by  a  manifed  adt  of  in- 
fpiration  and  expiration,  draws  it  into  the  body, 
and  again  difcharges  it.  When  thefe  mufcles 
are  drawn  from  the  body,  they  feem  as  if  they 
condded  of  but  one  fibre,  but  if  they  are  dried 
upon  a  thin  and  clear  glafs,  and  wafhed  with 
fpirit  of  wine,  which  takes  off  the  impure  fat 
that  adheres  to  them,  their  fibres  and  joints 
appear  diftindtly  to  be  made  up  of  globules. 

Under  thefe  mufcles  the  fat  and  the  tra¬ 
chea?,  or  air  vedels,  come  in  view;  nor  could  I 
ever  hitherto  difcover  any  vedige  of  a  heart 
in  this  upper  part  of  the  abdomen,  as  is  ufual 
in  other  infedts,  wherein  the  heart  is  always 
placed  in  the  upper  part  of  the  abdomen  and 
back;  but  I  found  clearly  by  this  didedtion, 
that  the  Loufe  otherwife  agrees  in  all  its  parts 
with  other  infedts,  as  will  hereafter  plainly  ap¬ 
pear  ;  therefore  I  have  more  diligently  fought 
for  the  heart,  but  in  vain :  this  may  probably 
be  owing  to  its  extreme  fmallnefs,  fince  it  is 
very  difficult  to  find  it  in  the  larger  infects,  as  in 
the  Horfe-Fly.  There  is  alfo  another  impedi¬ 
ment,  which  is,  the  drong  and  continual  agita¬ 
tion  of  the  domach  in  this  infedt,  being  hardly 
a  moment  at  red,  from  which  there  arifes  an 
unavoidable  inconvenience  in  invedigating  the 
heart. 


The 
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The  particles  which  I  take  to  be  the  fat 
of  the  Loufe,  are  for  the  moft  part  very  fmall, 
but  extremely  numerous,  though  we  may  dis¬ 
cover  it  in  a  larger  fpecies  or  kind  of  fat  par¬ 
ticles  ;  the  figure  of  the  fmallefl:  kind  of  par¬ 
ticles  is  ufually  globular,  but  that  of  the  greatei 
is  more  irregular.  They  are  of  a  clear  tranl- 
parent  colour,  like  gelly,  but  all  the  other  parts 
of  this  animal  are  not  of  that  colour. 

The  ramifications  of  the  trachea,  afpera 
arteria,  or  windpipe,  conftitute  the  prin¬ 
cipal  part  of  this  infedt;  a  very  confiderable 
number  of  them  are  found  in  the  head,  bread:, 
belly,  legs;  nay,  and  in  the  antennas  or  horns. 
We  may  likewife  obferve,  that  they  are  con¬ 
nected  and  fupported  by  the  fat,  as  I  have  found 
in  other  infers :  and  thefe  are  the  white  vefiels 
which  are  feen  through  the  tranfparent  body, 
as  I  have  obferved  in  the  hiftory  of  the  exter¬ 
nal  parts.  The  reafon  that  thefe  pulmonary 
pipes  are  feen  through  the  skin,  is,  that  they 
are  of  a  filver  colour,  or  light  bright  mother 
of  pearl,  and  therefore  afford  a  very  agreeable 
fight,  whilft  the  animal  lives.  They  confiantly 
keep  this  colour,  nor  will  they  ever  fade,  for 
their  ffrudture  is  fuch,  that  they  remain  always 
open. 

As  to  their  compofition,  it  confifts  of  a  dou¬ 
ble  matter ;  a  part  is  compofed  of  rings,  which 
relemble  the  cartilages  of  the  trachea,  or  wind¬ 
pipe,  in  man.  It  appears  very  diftindtly  by  the 
microfcope,  that  thefe  rings  often  bend  them- 
ielves  round,  in  order  to  form  a  cavity  and 
open  pipe,  Tab.  I.  fig.  vn.  a-,  but  this  does 
not  happen  fo  often  as  in  other  infeCts,  becaufe 
the  rings  of  the  Loufe  are  fhorter  :  they  are 
alfo  more  curled  and  twined  b,  in  likenefs  of  a 
Serpent,  and  feem  eveiy  where  interrupted  c.  It 
may  alfo  be  obferved,  that  where  the  afpera 
arteria,  or  wind-pipe,  is  divided  into  branches, 
there  thefe  rings  are  largeffc  d ,  but  they  are  af¬ 
terwards  infenfibly  divided  into  fmaller  e.  The 
other  part  of  thefe  vefiels  is  membranaceous, 
and  is  fituated  in  the  interfaces  of  thofe  rings  j 
and  by  its  afiifi ance  the  rings  may  conveniently 
bend  and  turn  themfelves,  as  is  known  to 
happen,  particularly  in  thofe  wonderful  motions 
of  the  fomach,  which  is  furrounded  by  a 
great  number  of  air-pipes. 

I  have  hitherto  omitted  examining  whether 
thefe  pulmonary,  pipes  within  the  body,  likewife 
filed  a  little  fkin  at  the  time  the  Loufe  cafs 
its  coat,  as  I  have  obferved  to  have  happened 
in  the  Bombyx,  or  Silkworm,  and  in  almof  all 
other  infedts.  However,  the  fmaller  thefe  pul¬ 
monary  pipes  are,  the  fewer  rings  they  have, 
until  at  length  they  appear  like  more  mem¬ 
branaceous  threads. 

I  may  venture  to  affirm,  that  the  pulmonary 
pipes  cannot  be  more  conveniently  viewed  in 
any  fpecies  of  animals  that  I  have  hitherto 
known,  without  difledtion;  fo  that  we  cannot 
contemplate  their  fituation  and  courfe,  with 
greater  admiration,  in  any  animal  than  in  the 
Loufe.  But  I  have  by  me  a  very  curious  and  fa¬ 
miliar  apparatus,  by  the  aflifance  of  which,  I 
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can  at  any  time  demonff rate  it  with  the  greatefl 
certainty. 

Tab.  I.  fig.  iv.  The  orifices  of  the  XIV 
pulmonary  pipes  are  feen  in  the  outward 
fkin  of  the  Loufe;  one  (i)  of  which  is  on 
either  fide  of  the  breaf ;  and  on  each  fide,  on 
the  extremities  of  the  abdomen  are  placed  fix,  2, 
4,  3,  5,  6,7,  which  I  exhibit  in  the  figure  in  one 
fide  only.  I  have  alfo  thought  I  fometimes  law 
one  pair  of  air  orifices  between  the  fecond  and 
third  pair  of  legs;  however,  I  will  not  be  po- 
fitive  in  this  matter. 

Tab.  I.  fig.  vin.  Thefe  orifices  are  the 
refpiratory  points,  one  of  which  is  fituated  on 
one  fide,  between  the  firft  and  fecond  pair  of 
legs,  and  fix  on  the  extremity  of  the  belly,  i, 
2,  3,  See.  thefe  points  fwell  a  little  there,  like 
a  fmall  nipple  aa,  and  in  their  circumference, 
feem  to  have  a  flight  rim  or  border,  which 
appears  fomewhat  ruddy  and  tranfparent  as  the 
place  itfelf  wherein  they  are  fixed  is  alfo  of 
a  light  red  and  bright  colour;  they  are  a  little 
bent  towards  the  infide,  and  immediately  after 
the  tegument  of  the  extremity  of  the  abdomen 
fwells  out.  All  the  points  are  like  that  which 
I  have  obferved  to  be  placed  in  the  breafl:.  b. 

Tab.  I.  fig.  iv.  From  every  refpiratory 
point  there  ifiues  a  branch  of  the  trachea  hhby 
which  foon  after  forms  a  vifible  anaffomafis  or 
inofculation  with  fome  branch  of  the  trachea, 
that  proceeds  from  another  point,  and  both 
clofe  into  one  canal :  the  fame  holds  alio  in  all 
the  XIV  apertures  of  the  lungs;  fo  that  the  air, 
which  is  drawn  into  the  body  by  one  refpira¬ 
tory  point,  may  be  fpread  through  the  whole. 
Nor  is  it  there  only  that  the  pulmonary  pipes 
unite,  but  this  holds  equally  in  thofe  which  are 
in  the  back,  belly,  and  bread: ;  which  lafl:  is 
difiinguifhed  by  three  manifefl:  ramifications 
that  are  joined  together  underneath.  This  mat¬ 
ter  hath  been  already  elegantly  delineated  by 
dodtor  Hooke,  in  his  incomparable  Microgra¬ 
phy;  however,  he  could  have.no  knowledge 
of  thefe  ramifications  by  any  other  means,  but 
that  they  appear  vifible  through  the  body. 

I  am  further  inftrudted  by  the  difle&ion, 
that  the  pulmonary  pipes  may  be  difeovered 
not  only  in  the  head,  breafl:  and  abdomen,  but 
they  reach  alfo  to  the  inteffines,  the  ovary,  fpi- 
nal  marrow,  brain,  and,  in  fine,  to  all  the  in¬ 
ternal  parts  of  the  body  of  this  animal ;  all 
which,  as  I  have  diftindtly  feen,  fo  I  can  de- 
monftrate  them  to  others,  with  the  afllftance 
of  certain  experiments  which  God  enabled  me 
to  invent  in  the  ftudy  of  anatomy,  that  the  mi¬ 
racles  of  his  works  might  be  known  :  for  we 
have  not  even  the  leaft  thing  from  ourfelves, 
for  it  is  God  that  giveth  us  ingenuity. 

Thefe  things  being  well  underftood,  I  might 
proceed  to  deferibe  the  other  parts ;  as  firff, 
the  ovary,  which  appears  next  after  the  for¬ 
mer,  being  a  part  placed  upon  the  ffomach  it¬ 
felf:  but  fince  method  requires  us  to  treat,  be¬ 
fore  thefe,  of  thofe  parts  which  afiifl:  digeftion, 
and  tend  to  the  nourifhment  and  prefervation  of 
the  body,  and  afterwards  of  thofe  which  ferve  for 

generation. 
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generation.  I  fhall  now  defcribe  the  probofcis, 
or  Tucker,  the  throat,  ftomach,  inteftines,  and 
other  adjacent  parts.  I  fhall  after  thefe  treat  of 
the  ovary,  brain  and  nerves,  and  then  add 
fómething  concerning  the  outward  fkin,  with 
which  I  fhall  conclude  this  anatomical  defcrip- 
tion. 

The  Loufe  has  neither  beak,  teeth,  nor  any 
kind  of  mouth,  as  dodtor  Hooke  defcribed  it, 
for  the  entrance  into  the  gullet  is  abfolutely 
clofed  :  in  the  place  of  all  thefe,  it  has  a  probof¬ 
cis  or  trunk,  or,  as  it  may  be  otherwife  called, 
a  pointed  and  hollow  aculeus  or  fucker,  with 
which  it  pierces  the  skin,  and  fucks  the  human 
blood,  taking  it  for  its  food  into  the  body. 
But  this  probofcis  cannot  be  fhewn,  on  account 
of  its  extreme  fmallnefs  j  nor  can  it  be  diftin- 
guifhed,  unlefs  a  perfon  happens  to  fee  it  by 
chance. 

At  the  extreme  point  of  the  head,  when 
preffed  out  artificially,  and  with  a  particular 
attention,  there  appears  an  obtufe  prominence, 
Tab.  II.  fig.  hi.  a.  which  being  hollow  in  the 
middle  of  the  infide,  bends  back  into  itfelf, 
and  goes  into  the  body,  but  has  no  aperture 
or  opening.  From  this  the  probofcis  b ,  or 
fucker,  is  obferved  fometimes  to  proceed,  and 
wherefore  this  part  is,  as  it  were,  the  fheath  or 
cafe  of  it,  wherein  it  is  laid  up. 

I  cannot  illuftrate  this  ftruCture  or  machinery 
by  a  more  proper  example,  than  by  that  of 
the  horn  of  a  fnail,  which  is  like  wife  turned 
into  itfelf  on  the  infide,  and  is  again  ftretched 
out,  but  there  is  no  perforation  :  wherefore,  if 
the  probofcis  or  fucker  was  placed  at  the  end 
of  it  in  this  infect,  inftead  of  the  real  eye 
which  we  fee  in  the  fnail ;  one  might  in  fome 
meafure  form  an  idea  how  the  probofcis,  or 
fucker,  is  wrought  in  this  infedt,  and  worked 
up  with  admirable  art  by  the  fupreme  architect 
of  the  univerfe. 

If  the  whole  little  fheath  or  cafe  be  after¬ 
wards  examined,  Tab.  II.  fig.  iv.  c.  it  is  ob- 
fervable,  that  the  upper  end  of  it  is  thicker 
than  the  lower,  and  is  fwollen  like  a  mufh- 
room  i  fo  that  it  appears  from  hence,  that  the 
little  foot  on  which  it  Hands  is  fmaller  than  its 
top.  When  one  prefles  the  probofcis,  or  fucker, 
and  its  fheath  on  the  outfide,  we  fhall  find  that 
the  end  of  the  latter  is  abfolutely  blunt  and  re- 
fembles  the  head  of  a  pollard  willow  tree,  ha- 
ing  all  its  branches  cut  off ;  we  fee  alfo  that 
there  are  here  and  there  certain  pointed  parts 
or  claws  d  in  it,  which,  as  well  as  the  fheath, 
and  the  probofcis  or  fucker,  are  of  a  light  brown 
colour,  and  are  tranfparent.  I  fhall  prefently 
fhew  the  ufe  of  thefe  claws  j  there  is  alfo  a 
crooked  probofcis  or  fucker  e  in  the  middle  of 
them.  The  outward  skin  of  the  fheath  which 
is  annexed  to  the  probofcis,  and  from  which 
its  head  is  prominent,  is  of  the  fame  texture 
with  the  reft  of  the  skin  that  covers  the  Loufe  j 
for  it  confifts  of  grooves  and  pellucid  globules, 
as  I  ihall  explain  hereafter,  when  I  treat  of  the 
skin. 


If  we  examine  that  part  of  a  Loufe’s  head 
at  the  time  when  it  is  feeking  out  fome  pore 
of  fweat  in  the  hand,  wherein  to  fix  its  pro¬ 
bofcis  or  fucker,  a  fmall  line  of  a  pale  brown 
colour  is  then  prefented  to  us*  which  appears 
vifible  through  the  head,  and  has  its  fore  part 
more  deeply  coloured*  This  little  line  is  no¬ 
thing  elfe  but  the  fheath  itfelf*  with  the  probof¬ 
cis  hidden  in  the  ihfide. 

But  before  I  explain  the  ufe  of  this  probof¬ 
cis  or  fucker,  and  its  manner  of  rifing,  it  feems 
neceffary  to  defcribe  the  figure*  fituation,  co¬ 
lour,  texture  and  motion  of  the  gullet,  fto¬ 
mach,  and  inteftines :  for  thus  the  method 
whereby  the  probofcis  performs  its  finftion*  will 
be  more  eafily  underftood.  The  oefophagus  or 
throat  is  a  very  fmall  canal,  fig.  in.  ft  which 
one  cannot  fee  at  any  other  time,  but  when 
the  blood  afcends  through  the  probofcis  or 
fucker  into  the  mouth,  and  paffes  through  this 
into  the  ftomach.  It  is  fituated  a  little  behind 
the  eyes,  and  feems  to  be  carried  up  above  the 
brain  :  the  reafon  that  I  think  fo  is,  becaiife  it 
appears  there  very  clearly  at  the  time  of  fic¬ 
tion  j  fo  that  probably  it  runs  immediately  under 
the  skin  of  the  head*  In  the  neck  it  is  fome- 
what  enlarged  g,  and  afterwards  it  grows  fmall 
again  in  the  back  h,  untill  it  terminates  in  the 
ftomach,  near  which  I  have  obferved  it,  like  a 
very  fmall,  clear,  and.trarifparent  thread,  where¬ 
in  a  perfon  that  diffedts  it  fometimes  obferves 
blood,  and  fome  other  fubftance,  which  appears 
like  the  contents  of  the  ftomach.  I  difcovered 
the  whole  gullet,  in  the  adlion  of  fucking,  as 
before  defcribed  j  for  it  is  a  very  difficult  mat¬ 
ter  to  difcover  it  in  any  other  manner,  becaufe 
in  the  upper  part  of  the  back,  and  alfo  in  the 
head  and  neck,  it  is  very  ftrongly  connected 
with  the  adjacent  parts. 

The  ftomach,  fig.  m.  //,  is  lodged  partly  in 
the  breaft  and  back,  but  the  greateft  portion  of 
it  is  in  the  abdomen.  When  fwollen  with 
blood  it  appears  of  a  dark  brown  colour,  which 
is  vifible  through  the  skin,  and  is  either  a  faint 
red,  or  a  full  or  bright  brown,  as  the  con¬ 
tents  of  the  ftomach  are  more  or  lefs  changed. 
Where  the  ftomach  joins  the  breaft  above,  its 
figure  refembles  a  fork  with  two  teeth  ;  thefe 
are  two  hidden  appendages  of  kk  the  ftomach, 
which  go  deep  into  the  breaft,  and  on  either 
fide  near  the  gullet  and  fpinal  marrow,  and 
reach  to  the  firft  pair  of  legs.  Thefe  are  thofe 
two  blackifh,  tranfparent  and  coloured  parts, 
which  I  have  mentioned  in  general  in  the  hif- 
tory  of  the  external  parts. 

The  part  of  the  ftomach  connected  with  the 
abdomen  deferves  particular  confideration  ;  it 
is  formed  like  an  oblong  bag,  which  is  here 
and  there  continually  contracted  and  again  ex¬ 
tended.  When  it  is  empty,  it  is  colourlefs, 
and  the  ftomach  and  its  appendages  are  tranfpa¬ 
rent.  But  as  the  ftomach  fills,  the  colour  is 
feen  plainly  through  the  outward  skin.  It 
manifeftly  confifts  of  two  coats,  the  outward 
is  thicker,  the  inner  very  thin,  as  it  is  in  all 
K  infeCts, 
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infects.  Nay,  it  is  probable  that  it  has  three 
coats,  and  that  the  third  is  mufcular. 

The  outward  coat  of  the  ftomach  is  fur- 
nifihed  with  fo  great  a  number  of  pulmonary  //// 
pipes  as  can  hardly  be  expreffed  in  words.  The 
larger  branches  are  very  confpicuousin  it,  but  the 
fmalleft  cannot  be  difeovered,  except  by  the  aft 
fiftance  of  the  beft  microfcopes.  On  the  contrary, 
the  inward  coat  is  very  thin ;  the  third,  which, 
I  fuppofe  to  be  fituated  between  the  two  for¬ 
mer,  comprehends  without  doubt,  the  mufcular 
fibres  of  the  ftomach,  by  the  help  of  which 
it  performs  its  wonderful  motions.  The  coats 
of  the  ftomach,  efpecially  the  outmoft,  appear 
to  confift  of  very  many  globular  little  grains, 
which  are  very  irregular  in  form ;  but  whether 
thefe  little  grains  properly  belong  to  the  texture 
of  the  ftomach,  or  whether  they  are  rather 
particles  of  fat,  which  cover  the  ftomach, 
whereby  the  pulmonary  pipes  are  gently  moved, 
I  could  not  well  difeern  ;  only  this  I  know,  that 
the  greateft  part  of  them,  when  often  touched, 
retire  from  the  ftomach. 

Underneath,  in  the  abdomen,  on  a  little  riling 
ör  prominence,  nearly  in  the  middle  of  the  fto¬ 
mach,  there  is  feen  a  certain  little  part  m,  which 
doftor  Hooke  apprehends  may  be  the  liver  ; 
but  I  fhould  rather  take  it  to  be  the  pancreas, 
or  fweet-bread,  though  there  want  fufficient 
arguments  to  prove  it.  Its  colour  is  not  pro¬ 
perly  whitifh,  but  fomewhat  inclining  to  yel¬ 
low  ;  and  it  is  fo  ftrongly  connected  with  the 
ftomach,  that  it  cannot  be  eafily  feparated  from 
it.  If  this  be  laid  before  the  microfcope,  it 
may  eafily  be  divided  into  many  little  grains 
like  glands,  but  thefe  are  not  very  tranfparent. 
When  it  is  accurately  viewed  by  the  microf¬ 
cope,  the  pulmonary  pipes  alfo  appear  in  it. 
The  fubftance  of  this  little  part  is  more  firm 
than  that  of  the  reft,  for  when  it  is  extracted 
from  the  body  and  dried,  it  is  but  little  dimi- 
niihed,  It  is  of  a  very  irregular  figure,  and  is 
formed  divers  ways  in  almoft  every  Loufe,  be¬ 
ing  fometimes  greater  and  fometimes  lefs ;  but 
it  is  always  finiftied  in  the  fame  general  manner, 
by  reafon  of  its  bendings  and  fituation  over  the 
ftomach,  as  is  evident  from  the  five  different 
figures  of  thele  little  parts,  which  I  have  deli¬ 
neated  to  the  life  from  the  microfcope,  in  fig.  v. 
U  2,  3,  4,  5,  of  Tab.  II. 

At  the  lower  region  of  the  ftomach  is  feen 
the  pylorus,  fig.  hi.  n.  and  immediately  from 
this,  the  inteftinum  tenue  or  fmall  gut  00,  which 
is  extended  on  each  fide,  and  formed  like  the 
ftomach  :  this  is  alfo  provided  with  a  great 
many  pulmonary  pipes.  At  the  end  of  this 
fmall  gut,  which  is  for  the  greateft  part  bent 
in  a  ferpentine  manner,  or  like  the  letter  S,  are 
diicoveied  four  fmall  veffels  pppp>  which  the 
fagacious  and  excellent  anatomift  Marcellus 
Malpighius,  has  called  the  fwollen  veffels  in 
Silk-Worms  j  but  thefe  are  ftraighter  and  lefs 
infleded  in  the  Loufe  j  they  are  confiderably 
long,  and  of  the  fame  texture  with  the  inte- 
ftines.  Thefe  four  little  veffels  are  properly 
ioui  inteftina  ca?ca,  or  blind  guts,  which  I  have 


found  in  all  infeCts  j  wherefore,  by  inference, 

I  call  them  here  by  this  name,  though  I  never 
have  had  the  fortune  to  fee  their  extremities. 
They  open  into  the  inteftine,  from  whence 
they  arife  at  the  place  juft  mentioned.  After 
thefe  appears  the  little  inteftine  colon  y,  and  at 
the  énd  of  that,  there  is  a  manifeft  dilatation 
or  extenfion  rr,  which  is  the  cloaca,  or  place 
where  the .  excrements  acquire  their  figure  ;  for 
they  are  very  irregular,  and  not  like  thofe  of 
other  infeCts,  which  are  ulually  formed  in  a  lin¬ 
gular  and  regular  manner.  Within  this  dila¬ 
tation  appears  the  inteftinum  redum  s,  which 
fhews  its  aperture,  as  the  anus  fituated  upon 
the  belly  between  the  divifion  of  the  tail  t ; 
and  juft  under  this  the  skin  is  very  briftly. 

As  to  the  motion  of  the  ftomach,  it  is  truly 
admirable ;  infomuch  that  one  might  fuppofe  it 
an  animal  within  an  animal,  by  reafon  of  the 
ftrong  agitations,  contradions,  dilatations,  corru¬ 
gations  and  expanfions,  all  which  belong  to  it, 
and  ftrike  one  with  amazement,  the  whole  being 
plainly  feen  through  the  body.  Thefe  appear 
plainly  at  the  time  when  the  ftomach  is  full  of 
food,  but  they  are  beft  of  all  feen,  when  the  blood 
paffes  into  it  at  the  time  of  fucking  j  for  then 
it  is  fometimes  obferved,  that  the  remainder  of 
the  old  aliment  is  mixed  with  the  new,  and 
is  fhaken  and  agitated  up  and  down,  and  on 
every  fide,  in  the  ftomach.  This  may  be  feen 
the  more  diftindly,  as  the  colour  of  the  contents 
is  more  dark. 

Hence  one  may  eafily  conceive  what  ftrange 
changes  and  emotions  the  pulmonary  pipes  on 
the  ftomach  undergo  at  that  time,  and  after 
what  various  ways  the  air  contained  in  them 
is  preffed,  moved,  propelled,  and  fo  purified  } 
changed  from  its  firft  nature,  and  rat  ified  within 
the  creature.  But  who  can  difeover,  by  the 
moft  diligent  refearches,  the  ufe  of  the  air  in 
that  place?  furely  no  one.  Yet  very  wonder¬ 
ful  motions  are  obferved  on  this  occafion,  par¬ 
ticularly  in  that  little  part  which  I  called  the 
pancreas  or  fweet-bread  $  for  this  being  con¬ 
nected  with  the  ftomach,  muft  obey  all  its 
motions.  That  any  perfon  may  form  to  him- 
felf  an  idea  of  the  motion  of  the  ftomach,  I 
have  drawn  three  figures  of  it.  When  con¬ 
tracted,  it  is  feen  as  at  number  3,  fig.  vi. 
Number  2  thews  how  its  contractions  are 
changed,  and  after  what  manner  it  dilates,  is 
apparent  from  number  1.  Thefe  motions  are 
continually  repeated  by  turns,  and  undergo  an 
infinite  number  of  variations. 

As  to  the  method  whereby  the  Loufe  fucks 
the  blood,  and  conveys  that  nourifhment  into 
the  ftomach,  it  is  performed  thus,  by  the  af- 
fiftance  of  the  probofeis,  and  its  aculeus  or 
point.  Firft,  if  the  Loufe  has  abftained  from 
food  two  or  three  days,  it  becomes  very  hun¬ 
gry,  which  is  difcoverable  from  the  empty  fto¬ 
mach,  and  becaufe  the  creature  is  then  wholly 
tranfparent ;  in  this  cafe,  immediately  as  foon 
as  he  is  placed  on  the  hand,  he  feeks  for  food, 
which  he  will  the  fooner  and  more  readily  find, 
if  the  hand  be  firft  rubbed  until  it  grows  red. 

Then 
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Then  the  Loufe  turns  his  head,  which  lies  be¬ 
tween  the  two  fore  legs,  to  the  fkin,  and  dili¬ 
gently  fearches  for  fome  pore  of  fweat :  when 
he  finds  it,  he  fixes  his  aculeus,  or  fucker,  there¬ 
in  ;  a  little  after  this,  the  blood  is  obferved, 
through  the  microfcope,  to  afcend  to  the  head, 
in  a  very  rapid,  and,  as  it  were,  frightful 
ftream. 

The  Loufe  has  at  that  time  matter  enough 
to  feed  on  in  any  pofture,  for  if  it  finds  any 
hairs  on  the  hand,  by  which  it  does  not  defire 
to  defcend,  it  flays  in  that  pofture,  and  fucks 
with  its  head  down,  and  its  tail  elevated.  I 
have  likewife  obferved  that  it  fometimes  fucked 
with  its  belly  upward,  that  is,  when  the  hair 
it  took  hold  of  was  bent  down  ;  and  then  the 
motion  of  the  ftomach,  and  pancreas,  or  fweet 
bread,  might  be  feen  moft  beautifully  by  the 
help  of  a  microfcope. 

But  I  fhould  think  the  principal  ufe  of  the 
claws,  which  I  have defcribed  to  be  fituated  at  the 
end  of  the  fheath  or  cafe  of  the  aculeus  or  fucker, 
is  to  aflift  the  creature  in  fucking,  and  that  the 
aculeus  ferves  for  this  purpofe ;  for  whilft  thefe 
are  ftrongly  fixed  in  the  fuperficies  of  the  inner 
fkin,  and  in  the  extremities  of  the  pores,  they 
enable  the  Loufe  to  ufe  its  aculeus  the  more 
freely,  and  to  move  it  at  difcretion,  when  the 
end  of  its  fheath  is  placed  firm  and  immov¬ 
able. 

Sometimes,  whilft  the  Loufe  was  fucking, 

I  have  ftrongly  pulled  the  skin  of  my  hand 
afide,  that  by  this  means  the  fheath,  or  rather 
its  claws,  together  with  the  aculeus  or  fucker, 
might  be  bound  faft  in  the  skin,  and  the  Loufe 
could  not  difengage  itfelf.  This  affords  indeed 
a  very  agreeable  fight.  This  I  did  with  a  de- 
lign,  that  if  I  could  thruft  the  Loufe  out  of 
its  place,  I  might  the  more  plainly  fee  the 
aculeus :  but  I  could  never  accomplish  my  de¬ 
fire  in  this  particular,  though  I  had  then  almoft 
wifhed  to  have  three  hands,  that  I  might  the 
better  find  what  I  wanted.  There  are  fome 
fpeculations  and  refearches  in  anatomy  that  will 
not  bear  writing,  fince  they  almoft  diftraót  the 
mind. 

When  the  Loufe  is  employed  in  fucking,  a 
very  fmall  rivulet,  Fig.  m.  u  of  blood  im¬ 
mediately  appears  behind  the  aculeus  or  fucker, 
which  is  feen  through  the  tranfparent  head. 
Between  and  before  its  eyes,  on  the  middle  of 
the  head,  there  is  obferved  alfo  a  confiderable 
dilatation  x>  for  the  jaws  are  there  remarkably 
expanded,  by  the  blood  continually  afcending. 
Thefe  parts  are  fo  fwiftly  contracted  again,  that 
there  fcarce  remains  the  leaft  fign  of  blood  after 
a  moment,  and  both  are  performed  with  fuch 
velocity,  that  the  dilatation  can  hardly  be  di- 
ftinguifhed  from  the  contraction  ;  wherefore  I 
do  not  know  how  to  explain  this  matter  more 
properly,  than  by  the  fudden  ofcillation  of  the 
pendulum  of  a  clock.  Behind  the  eyes,  a  fmall 
rivulet  of  blood  is  likewife  obferved  to  run  down 
within  the  head  :  this  pafifage  may  be  properly 
called  the  cefophagus  or  gullet,  fig.  m ,f>  which 
lies  behind  the  jaws,  and  grows  wide  again  in 


the  Loufe’s  neck  as  has  been  (hewn  before  T 
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I  have  chofen  to  exhibit  all  thefe  as  one  conti¬ 
nued  canal,  that  my  defcription  may  be  the 
more  clear. 

After  the  blood  hasafcended  to  the  jaws,  and 
comes  to  the  gullet,  we  obferve  that  it  is  im¬ 
mediately  conveyed  to  the  ftomach,  and  that 
the  bifurcated  appendages,  as  well  as  the  fto¬ 
mach  itfelf,  are  at  once  filled  with  it.  The 
motions  of  the  ftomach  are  then  remarkably 
increafed,  its  mufcular  parts  being  diftendcd  j 
for  as  thefe  mufcular  parts  are  then  ftretched, 
they  have  an  opportunity  of  contracting  the'm- 
felves  again.  Wherefore  it  is  immediately  ob¬ 
ferved,  that  the  excrements  in  the  large  guts 
begin  likewife  to  move  ;  nay,  it  ufually  hap¬ 
pens  that  the  Loufe  difcharges  them  during  the 
fucking. 

The  food  being  thus  received  into  the  fto¬ 
mach,  is  agitated  about  in  a  wonderful  man¬ 
ner  ;  it  is  moved  up  and  down,  and  by  con¬ 
tractions  and  dilatations,  which  are  not  to  be 
defcribed,  then  performed  by  the  ftomach,  is, 
as  it  were  fifted.  After  this,  it  is  feen,  that 
the  contents  firft  begin  to  divide  into  parts  in 
the  back  or  hinder  portion  of  the  ftomach,  and 
they  then  appear  like  raifins  preferved  in  jars, 
and  are  thus  diftributed  through  the  body. 
However,  this  is  a  falfe  appearance  ;  it  arifes 
from  hence,  that  the  skin  being  divided  into 
many  grooves,  is  not  equally  tranfparent  every 
where,  and  that  fome  difference  is  in  this  ref- 
peCt  feen  through  it,  becaufe  the  grooves  are 
not  equally  tranfparent  with  the  intermediate 
parts.  Nay,  the  particles  of  the  internal  fat 
not  being  uniformly  vifible  through  the  skin, 
and  obfeuring  the  brightnefs  of  the  skin,  con¬ 
duce  likewife  to  deceive  the  fight,  as  if  the 
retreating  blood  entered  into  many  peculiar 
vefiels.  To  this  may  be  added,  that  the  blood 
has  not  at  that  time  a  homogeneous  or  equal 
colour,  for  its  parts  feparate  from  each  other. 
From  thefe  appearances,  before  I  had  accu¬ 
rately  examined  things,  I  thought  that  the 
blood  was  diftributed  -  out  of  the  ftomach, 
through  various  vefiels,  into  the  other  parts  of 
the  body ;  but  I  afterwards  obferved  that  this 
phenomenon  arofe,  as  well  from  the  blood 
itfelf,  as  from  the  different  colours  of  the  parts 
through  which  it  was  feen,  and  which  I  then 
took  to  be  vefiels.  Perhaps  others,  efpecially 
doctor  Hooke,  who  firft  prejudiced  me  in  fa¬ 
vour  of  this  opinion,  have  fplit  on  the  fame 
rock.  I  have  not  as  yet  made  this  experiment 
in  the  fmalleft  Lice,  in  which  more  peculia¬ 
rities  may  probably  be  feen,  than  in  the  larger 
kind. 

I  have  likewife  refolved  to  receive  the  blood, 
when  changed  in  the  ftomach,  into  a  glafs  tube, 
•and  then  to  view  it  in  the  open  air,  or  in  fome 
dark  place  by  candle  light  j  but  this  I  have  not 
hitherto  done,  being  hindered  from  making 
this,  as  well  as  many  other  experiments  which  I 
had  a  mind  to  try.  In  fome  hours  after  feeding, 
the  contents  of  the  ftomach  are  obferved  to  be¬ 
come  infenfibly  more  brown  or  blackifh,  and 
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to  diminifh  fiowly  :  wherefore  the  inteftines 
are  afterwards  feen  to  be  more  and  more 
diftended  with  excrements,  which  fome times 
lie  in  them  regularly  divided,  as  it  were,  into 
globules.  The  reafon  of  this  is,  that  the  in¬ 
teftines  do  not,  at  one  and  the  fame  time,  con¬ 
tradi  themfelves  about  the  faeces,  and  therefore 
they  call  or  extrude  them  out  of  the  body  at 
different  times.  I  have  already  treated  of  the 
mufcles  of  the  abdomen  in  this  infedt,  I  fhall 
now  proceed  to  the  parts  of  the  bread . 

In  this  part,  and  in  the  back,  are  feen  feveral 
mufcles,  which  move  the  legs  and  head ;  and 
herein  are  alfo  vifible  the  appendages  of  the 
ftomach,  and  a  great  number  of  pulmonary 
pipes  and  particles  of  fat.  In  the  fame  view 
is  alfo  feen  the  gullet  and  fpinal  marrow,  to¬ 
gether  with  the  nerves  arifing  from  thence,  of 
which  I  fhall  now  fpeak  diftindtly* 

In  the  middle  of  the  back  is  feen  a  certain 
tendenous  point,  under  the  fmall  fhield  there 
fituated,  where  the  skin  does  not  appear  to  be 
fo  tranfparent  as  in  the  reft  of  the  body.  This 
fhield  fee  ms  there  to  be  hollow,  being  thruft 
down  into  a  little  pit.  At  this  point  almoft  all 
the  mufcular  fibres  are  feen  to  concur,  and  their 
motion  and  contraction  are  here  very  vifible. 
As  to  the  appendages  of  the  ftomach,  and  other 
parts  of  the  bread  and  back,  we  have  before 
treated  of  them  at  large. 

The  fpinal  marrow  is  properly  fituated  in  the 
bread,  and  therein  reaches  to  the  infertion  of 
the  lad  pair  of  legs.  When  this  is  difcovered, 
it  is  eafy  to  judge  what  that  fhort  whitifh 
groove  is,  which  appears  through  the  bread, 
between  the  appendages  of  the  ftomach  ;  for 
thefe  appendages  are  placed  on  both  fides  of 
the  fpinal  marrow. 

The  ftrüdlure  of  the  fpinal  marrow  itfelf, 
does  not  differ  much  from  that  found  in  the 
Worm,  from  which  the  Scarabaeus  Naficornis, 
or  Horned  Beetle,  by  the  ancients  confecrated 
to  Mercury,  is  produced,  as  is  manifeft  from 
the  hiftory  and  figures  of  the  latter.  It  confifts 
of  three  remarkable  fwellings,  expanfions  or 
dilatations,  fig.  vu.  aaa^  from  which,  on  either 
fide,  we  obferve  three  nerves  bbb  to  arife, 
which  reach  to  the  mufcles  of  the  fix  legs ; 
but  underneath,  or  in  the  hinder  part  of  it,  I 
didinguifhed  fix  nerves  cc  iftiiing,  which  doubt- 
lefs  are  diftributed  through  the  reft  of  the  vif- 
cera,  to  give  them  life,  fenfe  and  motion.  The 
lowed;  of  thofe  little  knots,  whereof  the  fpinal 
marrow  is  compofed,  is  formed  in  a  different 
manner  from  the  upper  ones,  which  are  alike. 

The  membrane  which  covers  the  marrow  is 
interwoven  with  a  great  many  pulmonary  pipes, 
and  feems  to  be  compofed  of  irregular  and  glo¬ 
bular  little  parts  dd,  in  the  fame  manner  as  we 
have  (hewn  in  refpedt  of  the  coat  of  the  ftomach : 
and  this  texture,  together  with  the  great  number 
of  pulmonary  pipes  belonging  to  the  part,  afford 
a  very  agreeable  fight  in  the  living  infedt. 

I  could  difcover  no  fibres  in  the  nerves, 
which  arife  from  the  pofterior  part  of  the  mar¬ 
row,  though  I  viewed  them  frefh  with  the 
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microfcope  5  they  feemed  indeed  to  be  made  u^ 
of  a  homogeneous,  bright  and  tranfparent  mat-1 
ter,  and  at  their  fides  were  hung  a  great  many 
pulmonary  pipes;  with  particles  of  fat. 

The  origin  of  the  marrow,  where  it  is  con¬ 
nected  with  the  brain,  is  feen  like  a  fine 
thread  e.  But  in  all  other  infects  this  beginning 
of  the  marrow  is  perforated,  and  through  its 
aperture  or  cavity  the  gullet  paffes. 

The  brain  of  the  Loufe  is  fhaped  like  a 
pear and  is  divided  into  a  right  and  left  part. 
The  dura  mater,  furrounding  it,  is  formed  like 
the  membrane  that  covers  the  marrow,  and  is 
provided  with  pulmonary  pipes  and  particles  of 
fat  gg.  I  can  very  eafily  at  any  time  fhew  the 
marrow,  but  the  demonftration  of  the  brain 
muft  be  obtained  rather  by  chance,  than  with 
any  premeditated  defign  or  art;  it  is  clearly 
feen  when  by  any  accident  it  happens  to  be 
ftript  of  the  parts  wherewith  it  is  covered. 

The  optic  nerves  hb  are  fhort,  and  the  eyes  //, 
which  are  connected  to  them,  are  fo  fmall,  that 
I  could  not  diftedt  them  to  my  fatisfadlion ;  as 
well  becaufe  this  operation  is  but  aukwardly 
performed  under  mifcrofcopes,  which  magnify 
objedts  fo  much,  that  all  inftruments  are  too 
coarfe  for  this  purpofe.  Thus  much,  however, 
I  diftindtly  faw,  that  this  black  part  in  the  eyes 
might  be  feparated  or  lifted  up  from  them ; 
which  part  in  other  infedts  I  call  the  tunica 
uvea,  not  being  fituated  on  the  bottom,  but  on 
the  fuperficies  of  the  eye ;  after  this  appears 
the  tunica  cornea;  this  feemed  divided  as  it 
were  into  hexagons,  as  it  is  in  other  infedts, 
though  the  other  was  not :  but  that  I  would 
not  affirm  for  certain,  for  we  are  not  to  fuppofe 
or  imagine,  but  to  purfue  by  our  fenfes,  and 
difcover  the  adtions  and  productions  of  nature. 
This  opinion,  however,  does  not  pleafe  fome 
anatomifts,  who  therefore  efteem  all  comments 
on  the  brain  merely  as  ingenious  fancies.  The 
younger  Bartholinus,  who,  fpeaking  of  the 
fidtion  that  filkworms  had  no  brain,  exprefies 
himfelf  thus :  “  Behold,  how  many  are  pleafed 
tc  with  their  own  blindnefs!  who,  although 
tc  they  are  blind,  and  fhall  for  ever  remain  fo, 
(c  yet  cry  aloud  they  can  fee,  fince  thefe  their 
“  contemptible  works,  which  ought  to  be  re- 
“  moved  from  their  feyes,  and  buried  in  obli- 
tc  vion,  are  lafting  monuments  of  their  cloudy 
“  arrogance ;  for  by  this  means  they  might 
“  afterwards  feek  for  the  light  of  truth." 

Whether  Lice  are  diftinguifhed  by  the  parts 
of  generation,  into  males  and  females,  as  other 
infedts  are,  I  could  not  difcover.  Heretofore, 
indeed,  I  had  fometime  remarked  that  Lice  get 
upon  each  other ;  but  this  I  could  not  obferve 
while  employed  in  this  difledtion.  I  found  an 
ovary  in  every  one  of  forty,  which  I  diftedted  ; 
this  almoft  inclined  me  to  think  that  thefe  little 
animals  are  Hermaphrodites ;  and  perhaps  they 
really  have  in  each  animal  a  penis  and  an  ovary 
together,  in  the  fame  body,  as  I  have  found  in 
fnails.  Whether  indeed  it  be  fo,  is  ftill  a  fecret 
to  me,  for  though  I  faw  the  ovary  very 
diftindtly,  I  could  difcover  no  penis,  notwith- 
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handing  the  great  hopes  I  had  of  finding  it, 
from  having  obferved  that  all  kinds  of  infedts 
have  very  large  organs  of  generation. 

The  ovary  is  extended  through  the  whole 
cavity  of  the  abdomen,  fo  that  with  its  ap¬ 
pendages  it  reaches  even  to  the  bread:.  It 
has  ah  opening  diftindt  from  the  end  of  the 
intefiines,  for  as  the  upper  part  of  the  funda¬ 
ment  is  placed  in  the  divifion  of  the  tail,  in 
which  the  abdomen  ends  ;  fo  on  the  contrary 
the  vagina  or  mouth  of  the  ovary  opens  into 
the  lower  part  of  the  abdomen,  where  the 
body  is  divided  as  it  were  into  two  parts,  Tab. 
II.  fig.  viii.  as  may  be  feen  in  dodtor  Hooke’s 
figure.  The  ends  or  extreme  appendages  of 
the  ovidudt  or  egg-paflage  are  like  two  tubes 
ibbb,  naturally  joined  in  one  point  ;  this  I 
have  fhewn  in  the  figure  by  one  fide;  In  the 
ovidudt  c  are  feen  at  once  perfedt  eggs  d,  and 
their  rudiments  e  or  principles  ;  fo  that  in  one 
ovary  I  have  counted  ten  larger  and  forty 
four  fmaller  eggs,  together  making  fifty-four. 
In  the  uterus  I  faw  one  perfedt  egg,  which 
was  fallen  down  ready  for  birth  ;  at  that  time 
thefe  little  egg?  are  called  Nits.  In  my  figure 
of  the  ovary  there  are  fifty-one  eggs.  . 

The  ovary  is  double  ff  in  all  Lice,  and 
every  part  of  it  is  fubdivided  into  five  ovi- 
dudts  ggj  which  on  each  fide  end  in  one 
common  canal;  next  comes  in  fight  the  ute¬ 
rus  hy  in  which  the  egg  i  acquires  its  full 
perfedtion.  Where  the  uterus  ends,  is  feen 
a  facculus  or  bag  full  of  a  glutinous  matter  kkt 
opening  in  that  part  into  the  uterus;  this  is 
defigned  for  faftening  the  eggs,  whilft  they 
are  laying ;  the  fame  may  be  likewife  obferved 
in  many  other  infedts,  and  particularly  in  Bees. 

I  muft  acknowledge  that  I  have  not  feen 
the  glutinous  matter  contained  in  this  bag ; 
but  I  infer,  from  the  fituation  and  ftrudture 
of  the  part,  that  the  bag  was  defigned  for 
keeping  fuch  a  fubftance.  After  this  appears 
the  neck  of  the  uterus  /,  and  therein  is  a  fmall 
dilatation  or  expanfion;  by  means  of  which, 
the  ovary  immediately  opens  itfelf  into  the 
outward  womb,  as  may  be  feen  at  the  letters 
aa. 

The  ovidudts  embrace  the  eggs  fo  clofely, 
that  fcarce  any  difference  is  obferved  between 
them  my  nor  can  we  feparate  the  ovidudts 
from  the  eggs,  without  great  labour;  when 
we  do  this,  a  great  many  bags  of  fat  iffue  from 
thence,  which  obftrudt  the  fight.  It  therefore 
has  appeared  to  me,  that  the  ftrudture  of  the 
ovidudt  is  the  fame  with  that  of  the  ftomach 
and  intefiines ;  though  the  texture  of  this  part 
is  neverthelefs  more  delicate,  and  that  the  glo- 
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bular  particles  proceed  from  thence  with 
greater  eafe,  than  in  the  other  vifcera.  The 
ovidudts  are  provided  with  many  pulmonary 
pipes  ;z,  of  which,  as  we  have  already  ob¬ 
ferved,  this  little  animal  has  a  very  large  num¬ 
ber,  though  no  bigger  than  a  point ;  its 
ftrudture  and  vifcera,  which  excel  all  human 
art,  the  greateft  geniufes  ought  to  be  amazed 
at,  as  I  have  here,  though  briefly;  yet  clearly, 
explained  and  demonftrated.  I  am  perfuaded 
that  I  might  make  many  more  difcoveries  in  it, 
if  I  had  more  time  for  that  purpofe,  fince  I 
have  completed  this  diffedtion,  and  difcovered 
thefe  remarkable  miracles  in  this  micfocofin 
or  little  world,  in  the  fpace  of  fix  days.  If  the 
learned  Daniel  Heinfius  had  fearched  for 
thefe  things  in  nature  herfelf,  and  not  in  his 
own  fancy,  and  in  books,  he  would  not  have 
written  fo  poor  an  encomium  on  this  infedt. 

As  to  the  ftrudture  of  the  external  skin  of 
the  Loufe,  it  affords  many  particulars  worthy 
of  obfervation,  nor  is  there  any  thing  that 
bears  a  greater  likenefs  to  it,  than  ftiff  and 
tranfparent  parchment :  it  is  in  feveral  places 
marked  with  fmall  grooves  or  channels,  in 
the  fame  manner  as  the  ends  of  our  fingers ; 
which,  when  viewed  with  the  beft  micro- 
fcopes,  really  feem  to  be  fo  many  divifions  of 
pulmonary  pipes.  But  the  lens  of  the  mi- 
crofcope  muft,  for  this  purpofe,  be  carefully 
managed,  for  as  it  is  turned  one  way  or  ano¬ 
ther,  different  things  are  feen :  one  cannot 
bring  the  lens  nearer,  or  remove  it  further,  by 
the  leaft  diftance,  but  fomething  is  imme¬ 
diately  perceived  by  the  fight,  which  was  not 
obferved  before.  Globular  particles,  fig.  ix; 
ay  fometimes  appear  in  the  place  of  chan¬ 
nels,  or  oblong  pipes  bby  though  the  eye  is 
always  fixed  on  the  fame  part ;  then  between 
the  grooves  themfelves,  where  the  skin  is 
limply  membranaceous,  globular  particles  c 
are  likewife  obferved.  In  other  places,  as  in 
the  extremities  of  the  abdomen,  the  ftrudture 
of  the  skin  is  different,  for  there  it  feems  to 
be  compofed  as  it  were  of  irregular  fquares. 
Tab.  II.  fig.  x.  dy  wherein  circular  grooves  e 
may  be  feen  in  one  part;  in  another  globules ƒ; 
in  a  third,  both  globules  and  grooves  g,  nay 
fometimes  the  plain  tranfparent  skin  only  is 
feen  full  of  points  hb ;  all  which,  as  we  have 
before  obferved  of  the  oblong  grooves,  are 
reprefented  according  to  the  tranfparency  of 
the  parts,  which  have  not  been  yet  totally 
feparated  from  the  inner  furface  of  the  skin  ; 
or  juft  as  the  microfcope  is  moved,  fomewhat 
nearer  to,  or  further  from  the  skin. 


Conclufion  to  Mr .  TH  EVENO  T. 


All  thefe  things,  moft  illuftrious  fir,  while  I 
viewed  them.  I  have  carefully  delineated  with 
my  own  hand,  as  you  may  fee  by  the  figures 
annexed.  I  lhall  now  leave  you  to  judge, 
whether  chance,  by  any  right,  can  claim  even 


the  leaft  part  in  the  moft  artful  ftrudture  of 
the  fmall  point  of  the  univerfe,  which  is  here 
exhibited ;  fince  fo  many  and  fuch  different 
miracles  jointly  proclaim  in  it  the  divine  om¬ 
nipotence.  Wherefore  though  this  animal  is 
L  of 


The  BOOK  of  NATURE;  or, 


38 

of  no  advantage  to  the  body,  yet  it  is  able  to 
raife  our  thoughts  to  God ;  fo  that  by  ferioufly 
contemplating  the  divine  Majefty,  and  the 
glittering  rays  of  his  miracles,  in  this  little 
animal,  we  may,  with  the  moft  fubmiffive 
humility,  change  and  contract  our  vain  pride 
into  as  fmall  a  point. 

Then  we  fhall  obferve  the  finger  of  Godin 
thefe  things,  and  (hall  obtain  an  effed,  which 
none  of  the  forcerers  can  imitate,  or  reduce 
into  ad  :  for  the  moft  fmall  and  humble 
may  drive  away  the  devil,  and  rob  him  of 
his  ftrength. 

The  miracles  of  God  are  magnificent  in 
every  thing  he  has  created  ;  and  even  the 
fmalleft  of  them  are  the  hoft  of  the  Lord  of 


Ifrael  ;  wherewith  he  does  fervice  to  his  peo¬ 
ple  by  chaftifing  them,  when  their  fins  are 
grown  to  an  height ;  that  they  may  repent 
and  acknowledge  the  fupreme  hand,  which 
punilhes  our  offences,  as  we  are  taught  at 
large  in  the  facred  writings.  I  (hall  conclude 
this  difcourfe  with  obferving,  and  (hall  always 
firmly  maintain,  that  the  miracles  of  nature 
are  open  books,  whereby  we  are  all  reduced  to 
our  eternal  origin,  nor  are  we  ever  elevated 
above  nature  and  created  beings,  until  we 
conftantly  love  God,  and  renounce  all  that  is 
not  God. 

The  end  of  the  wonderful  anatomy  of  the 
Loufe. 


TAB.  I. 

Explains  the  changes  of  the  fir  ft  order  or  clafs,  which  are  laid  before  the  eye ,  by  the  affiance  of 
figures  j  for  which  purpofe  the  Loufe  is  produced  for  an  example,. 

N.  B.  The  numeral  letters  diftindtly  (hew,  after  what  manner  the  tranfmutations  fucceed 
each  other:  fome  of  the  figures  are  exhibited  as  they  are  magnified  with  the  microfcope; 
and  let  the  reader  obferve  in  general,  that  we  have  likewife  followed  the  fame  rule  in 
the  examples  of  the  fecond,  third,  and  fourth  orders  or  claffes  of  our  changes  of  infedts. 


No.  I.  Is  the  Nit  or  little  egg  of  the  Loufe 
delineated  in  its  natural  fize,  wherein  the 
Loufe  is  contained,  being  yet  cloathed  in  its 
firft  coat  or  skin.  The  fame  may  be  feen  in 
fig.  i.  as  magnified  with  the  microfcope. 

II.  The  empty  (hell  of  the  egg,  or  the 
Nit’s  coat,  call  off  by  the  Loufe,  after  it  has 
crept  out  of  it.  It  is  reprefented  magnified 
in  fig.  ii. 

III.  The  Loufe  itfelf  juft  excluded  from  its 
egg,  or  coat,  where  it  is  evident*  how  this 
animal  has  crept  out  of  the  'membrane  where¬ 
with  it  was  covered,  in  a  (late  of  perfection  j 
fo  that  it  is  not  obliged  to  undergo  any  other 
change,  but  afterwards  grows  to  a  larger  fize, 
and  muft  often  change  its  skin.  Wherefore 
we  have  called  the  Loufe  in  this  form,  an 
oviform  Nymph  animal;  becaufe  it  comes 
from  its  coat  perfeCt  in  all  its  members. 

IV.  We  reprefent  the  lame  Loufe  fome- 
what  larger,  and  cloathed  as  it  were  in  its 
third  or  fourth  skin,  which  is  likewife  to  be 
caft  off  foon  after. 

V.  The  Loufe,  having  attained  the  full 
term  of  its  increafe  ;  in  which  period  we  have 
confidered  it  as-  a  Nymph  animal ;  becaufe  it 
is  then  in  the  laft  skin  that  it  will  caft,  and 
indeed  we  find  fome  infedts  in  this  firft  order, 
which  are  (till  fomewhat  changed  about  the 
time  of  cafting  their  laft  skin  ;  which  is  fuffi- 
ciently  evident,  among  other  examoles,  in  the 
longipede  or  long-legged  Spider ;  the  legs  of 
which  grow  much  longer,  at  the  time  it  is 
cafting  its  laft  skin.  After  this  is  caft,  the  in¬ 
fedts  of  this  firft  order  grow  no  more,  nor 
are  they  any  ways  changed  ;  as  may  be  more 


eafily  underftood  from  the  figures  of  the  fub- 
fequent  examples  of  the  four  orders,  under  the 
fame  numbers  v  and  vi. 

VI.  The  Loufe,  having  attained  its  perfedt 
maturity  and  full  growth,  fo  that  is  now  fit 
for  generation,  and  is  arrived  to  the  ftate  of 
puberty.  Fig.  hi.  reprefents  it  magnified  by 
the  microfcope. 

Fig.  I, 

The  Nit  or  egg  of  the  Loufe  delineated  with 
a  microfcope. 

a.  An  oviform  border  or  extremity,  which 
furrounds  the  Nit’s  head ;  within  which  are 
feen  certain  fmall  cups,  like  uvulas,  of  no  exadt 
or  determinate  figure.  Thefe  little  cups  are 
fomewhat  bent,  and  they  again  fwell  in  the 
middle,  as  it  were  into  a  whitilh  top.  It  is 
obferved  alfo  that  thefe  little  cups  do  not  in- 
tirely  fill  the  inward  parts  of  the  border  or 
circle  that  furrounds  the  head. 

bb.  Two  tender  little  fwellings  or  pimples, 
wherein  the  Loufe’s  eyes,  whilft  its  limbs  are 
yet  moift  and  foft,  are  fituated.  Thefe  eyes 
grow  infenfibly  browner,  and  become  vifible 
through  the  (kin,  and  at  length  grow  entirely 
black. 

c.  A  certain  white  pellucid  little  part,  fitu¬ 
ated  in  the  middle  of  the  Nit,  which  we  have 
often  obferved  to  beat  regularly  like  the  heart ; 
and  this  is  the  little  part  reprefented  by  the 
letter  b.  in  figure  vi.  and  called  by  us  the 
pancreas,  as  it  moves  up  and  down  with  the 
ftomach. 
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Fig.  II. 

Th  e  eggfhell,  or  empty  Nit ,  and  the  jirjl  skin 
caji  by  the  Loufe. 

a.  The  border  or  extremity  of  the  head  burft 
afunder  with  its  little  cups,  and  driven  back 
by  the  Loufe  creeping  out  at  the  upper  end. 

b.  The  other  part  of  the  call  and  empty 
fkin  of  the  Nit,  from  which  the  border  of  the 
head  was  feparated;  fo  that  it  refembles  an 
empty  tankard,  having  its  aperculum  or  cover 
taken  off. 

F I  G.  III. 

The  Loufe  lying  on  its  belly ,  and  magnified  with 
the  microfcope. 

On  its  head  is  feen  a  fhining  fkin,  together 
with  fome  little  holes  and  divifions.  On  the 


breaft  or  back  is  an  elegant  delineation  of  a 
fhield,  which  is  painted  in  the  middle  ;  and 
the  glittering  fkin  is  alfo  obferved  to  be  here 
variegated  with  little  holes.  The  legs,  which 
are  fixed  to  the  bread:,  are  full  of  little  fwellings 
or  pimples,  like  fhagreen  fkin,  but  they  are 
loft  by  degrees  towards  the  end  of  the  legs. 
There  are  many  hairs  betweeen  the  claws  of 
the  legs.  It  hath  been  difcovered  by  the  mi¬ 
crofcope,  that  at  the  extremity  of  the  abdomen, 
the  skin  likewife  appears  painted  and  rugged, 
with  little  grains  like  fhagreen  as  before  men¬ 
tioned  ;  but  I  have  at  length  difcovered  with 
the  beft  microfcope,  that  the  skin  really  confifts 
of  irregular  fquares,  globules,  &c. 


Of  the  Arhorefcent  Wat  et'  Flea 

A  fter  the  Loufe  I  have  likewife  in  this  firft  But  though  thefe  arms  are  very  remarkable, 
order,  placed  the  Arborefcent  Flea, whereof  and  worthy  of  confideration,  the  motion  pro- 
I  now  intend  to  treat  particularly.  This  infett,  duced  with  them  by  this  infetft  deferve  yet 
which  I  here  delineate  larger  than  the  life,  greater  notice.  F or  this  is  threefold  ;  firft,  the 
Tab.  XXXI.  fig.  I.  a.  is  the  fame  that  in  fig.  little  creature  can,  with  their  affiftance,  move 
ii.  I  have  reprefented  alfo  larger,  yet  in  a  fide  in  a  ftraight  line  ;  whilft  it  conftantly  waves  its 
view.  In  this,  befides  the  outward  form  of  ramified  arms,  as  a  bird  its  wings  in  the  air, 
the  body,  which  is  fquare  as  it  were,  I  fhew  fometimes  upward,  fometimes  downward,  and 
an  eye  in  one  fide  of  the  head, fig.  n.  a.  and  un-  fometimes  on  one  fide,  and  all  the  while  moves 
der  it  a  fliarp  beak  c.  On  the  breaft  are  feen  forward  in  a  ftraight  line, 
arms,  divided  into  branches  bb  like  the  boughs  A  fecond  motion  is  like  that  of  the  fparrow, 
of  trees ;  and  in  the  abdomen  there  is  a  for  as  thefe,  by  expanding  and  again  contracting 
tranfparent  fubftance,  with  the  legs  and  tail  ;  their  wings,  pafs  with  an  uneven  motion 
and  in  the  hinder  part  of  the  body,  Jits  legs  through  the  air,  and  fometimes  defcend,  and 
appear  placed  as  it  were  on  the  middle  of  the  immediately  after  are  carried  aloft  again  ;  fo 
back.  this  little  animal,  by  ftriking  the  water  now  and 

But  if  this  animal  be  reprefented  in  the  then  with  its  branching  arms,  obtains  a  like 
form  wherein  it  fhews  itfelf  to  the  naked  unequal  motion,  and  fometimes  dives  as  it 
fight,  you  would  fay  it  had  only  one  eye ;  for  were  to  the  bottom,  and  again  rifes  up  to  the 
the  eyes,  by  reafon  of  the  fmallnefs  of  the  furface.  Thefe  arife  from  the  alternate  ceafing 
head,  feem  to  be  joined  to  each  other.  They  and  repetition  of  the  motion;  the  animal  by 
are  fituated  in  the  beak  of  this  infedt,  and  this  this  means  moving  in  a  different  manner.  Since, 
beak  is  likewife  very  fmall  and  fharp-pointed.  therefore,  the  motion  of  this  little  creature  is 
The  ft  rucfture  of  the  eye  is  feen  by  the  micro-  not  at  that  time  very  irregular,  it  happens  that 
fcope,  to  be  reticulated,  or  made  like  a  net,  fuch  it  is  continually  feen  to  jump  in  the  water,  its 
as  we  fee  in  the  eyes  of  other  infedts,  and  the  head  always  tending  towards  the  furface,  and 
beak  is  not  only  fmall  and  fliarp,  but  alfo  its  tail  ftretched  downward, 
tranfparent :  and  it  feems  probable,  that  this  I  cannot  find  a  more  proper  example  of  the 
little  animal  fucks  in  its  food,  by  the  help  of  third  kind  of  motion  in  this  animal,  than  the 
this  little  part,  as  is  ufual  with  other  aquatic  whirling  or  turning  about  of  that  kind  of 
infedts,  which  feed  themfelves  with  their  pidgeons,  which,  from  this  whirling  or  gyration 
hollow  beak,  or  tubular  aculeus  or  fucker.  of  the  body,  are  called  tumblers.  For  as  thefe 

Of  all  the  parts  of  this  animal,  its  branching  tumblers,  when  whirled  about  in  the  air  like 
arms,  and  the  motion  it  makes  with  them  in  a  bail,  feem  for  a  time  to  be  deprived  of  their 
the  water,  deferve  out  greateft  attention.  They  motion,  and  fall  as  it  were  downward  towards 
arife  undivided  from  two,  as  it  were,  fimple  the  earth ;  fo  this  little  creature,  inclining  its 
trunks,  which,  like  the  fhoulder  bones,  fpring  head  down  into  the  water,  and  at  the  lame 
from  the  fhoulder  blades,  and  are  each  divided  time  railing  the  hinder  part  of  its  body  upwards, 
into  two  branches;  each  of  thefe  is  again  fub-  moves  itfelf  as  it  were  in  a  circle,  without  any 
divided  into  three  different  joints.  At  the  firft  interruption  in  the  motion  of  its  arms,  which 
and  fecond  joint,  reckoning  from  the  fingle  it  ufes  upon  this  occafion  as  oars.  Hence  it 
trunk,  there  arife  on  each  fide  a  little  branch,  happens,  that  the  parts  of  its  body,  though  in 
almoft  like  a  hair  ;  and  at  the  third  or  extreme  perpetual  motion,  and  naturally  always  funk 
joint,  three  fuch  buds  or  Ihootings  are  placed,  into  the  water,  are  fometimes  feen  under  and 
which  alfo  feem  to  be  again  divided  into  other  fometimes  above  it ;  which  is  a  very  pleafant 
joints. 

*  This  infett  is  frequent  with  us  in  fhallow  and  Handing  waters,  as  in  the  ditches  at  Tothill-fields. 
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fight,  and  may  be  compared  to  the  turning  of 
a^wheel  about  the  axle-tree  of  a  chariot. 

In  regard,  therefore,  of  the  motions  before 
explained,  by  which  this  little  animal  feems  to 
approach  rather  to  the  nature  of  Fleas  than 
Lice  ;  and  on  account  of  its  wonderful  arms, 
which  are  made  like  the  boughs  of  a  tree,  I 
think  it  may  be  properly  called,  as  I  have 
named  it,  the  Arborefcent  Flea. 

The  ftrudture  of  this  infers  belly  likewife 
deferves  as  much  confideration  as  its  bread;  and 
arms  :  if  we  view  it  on  the  outfide,  it  will 
feem  to  be  of  a  rhomboidal  form ;  but  in  reality, 
the  part  which  refembles  the  belly,  is  nothing 
more  than  a  tranfparent  skin  full  of  fcales  or 
fhells,  fig.  ii,  d,  which  is  joined  together  in  the 
back  or  poflerior  part  of  the  body,  but  in  the  fore 
part  is  divided  into  two  fegments  which  open 
from  each  other  5  and  thus  it  forms,  as  it  were,  a 
little  open  cafement,  through  which  the  animal 
can  move  his  real  belly  and  tail  in  and  out. 
Therefore  this  rhomboidal  skin  which  covers 
the  infedt,  is  only  its  (hell,  through  which  its  real 
body  is  feen,  as  this  {hell  is  tranfparent.  This 
fo  far  agrees  with  the  teftaceous  animals  5  but 
it  differs  from  them  widely  with  refpedt  to  its 
diftindtly  vifible  motions,  which  it  has  with 
the  abdomen  and  tail.  I  have  often  obferved 
that  it  flretched  out  its  tail  through  the  open¬ 
ing  in  its  skin  or  fhell  beforementioned,  and 
pulled  it  in  again.  This  fubftance,  or  the 
body  and  tail,  are  waved  and  turned  round 
like  the  letter  S  ;  in  the  middle  is  feen  a  fmall 
tranfparent  inteftine,  and  in  the  fore  part  are 
feen  feèt  which  are  tranfparent,  formed  almoft 
in  the  fame  manner  as  the  articulated  bridles 
in  Shrimps,  and  having  the  like,  as  it  were, 
tremulous  or  jumping  motion,  wherewith  this 
animal,  as  well  as  the  Shrimp,  can  change  its 
place ;  though  this  office  is  performed  in  gene¬ 
ral  by  its  arms,  to  which,  however,  the  legs 
feem  to  be  fomewhat  affiflant.  The  extremity 
of  the  tail  is  divided  into  two  ffiarp  and  ftiff 
briftly  hairs  j\  on  which,  at  a  little  didance, 
grow  two  other  fimilar  ones.  The  eggs  h 
are  placed  on  the  back  of  the  body,  which  I 
affirm  as  certain  for  this  reafon,  becaufe,  foon 
after  this  infedt  hath  cad  them  out,  very  fmall 
whitifh  infedts  are  feen  fwimming  in  the  wa¬ 
ter,  which  are  of  the  fame  nature  with  the 
full  grown  ones,  nor  do  they  undergo  any  other 
change,  except  that  they  grow  bigger ;  as  I 
have  ffiewn  to  happen  to  Lice,  in  the  example 
of  the  changes  of  the  fird  order. 

In  figure  ni  I  drew  all  the  parts  hitherto 
defcribed,  except  only  the  eggs  which  are 
cad  out,  with  this  difference,  that  a  little  of 
the  fore  part  of  the  body,  which  was  before 
reprefented  laterally,  is  here  delineated;  fo 
that  the  motion  of  the  inward  body  and  tail 
through  the  rhomboidal  fhell,  or  skin,  may 
be  feen  the  more  exadtly.  The  feet  alfo  may, 
by  this  means,  be  feen  more  plainly,  beino- 
here  dretched  out  beyond  one  fide  of  the  skin  ; 
which  I  drall  make  more  clear,  and  explain 
more  particularly  hereafter  by  letters. 


The  colour  of  this  infedt  inclines  fomewhat 
to  red  in  the  full  grown  ;  and  is  like  that  of 
beef,  which  has  been  fome  time  deeped  in 
water.  The  outward  ftrudture  of  the  skin 
that  covers  it  agrees,  in  fome  meafure,  with 
the  reticulated  and  checquered  died  skin  of 
the  fcaly  fidi ;  though  I  could  hitherto  fee  no 
fcales  in  it,  having  never  viewed  it  through 
microfcopes,  which,  in  the  mod  powerful 
manner,  magnify  the  bulk  of  objedts  :  but  it 
is  tranfparent  like  the  skin  of  the  Shrimp,  or 
as  the  fhells  of  very  fmall  Mufcles  and  young 
Cockles.  The  extreme  part  of  the  branching 
arms  is  like  Hen’s  feet,  but  their  divifions  are 
not  fo  didindt. 

I  have  frequently  the  infedt  I  have  been 
hitherto  defcribing,  in  ciderns  of  rain  water, 
when  no  rain  hath  fallen  for  a  long  time ;  but 
when  thefe  infedts  have  plenty  of  rain,  they 
can  fcarcely  be  feen,  becaufe  they  divide 
themfelves  here  and  there  to  every  quarter. 
I  have  found  them  likewife  in  running  water, 
and  in  mooridi  or  fenny  ditches,  wherever  any 
of  the  clear  water  has  dagnated  on  the  fedi- 
ment  at  the  bottom.  They  fometimes  remain 
feveral  days  on  the  furface  of  the  water,  and 
fometimes  are  feen  at  the  bottom  only ;  but 
we  feldom  or  never  fee  them  at  red.  They 
change  their  skin  like  Lice,  and  the  cad  skin 
refembles  the  infedt  itfelf  fo  exadtly,  that  you 
would  fay,  you  faw  it  alive.  I  keep  by  me 
fome  skins  of  this  fort,  which  are  very 
curious. 

I  remember  when  I  was  in  France,  in  the 
fored  of  Vincennes,  that  I  faw  fo  great  a  num¬ 
ber  of  thefe  infedts  in  a  watering-place  for 
horfes,  that  the  water  appeared  as  if  changed 
into  blood ;  which,  indeed,  terrified  me  at  fird, 
but  it  afterwards  gave  me  an  opportunity  of 
invedigating  the  nature  of  thefe  infedts  more 
accurately,  and  made  me  cautious  not  to  pafs 
too  ralh  a  judgment  on  things  that  are  obvious 
and  familiar  to  us ;  for  this  leads  us  into  in¬ 
numerable  errors  and  prejudices.  It  is  not 
impoffible  that  thofe  who  affirm  that  bloody 
rain  has  fallen,  have  been  deceived  in  the  fame 
manner.  Is  it  not  poffible,  that  fuch  red 
drops  might  ifiue  from  infedts,  at  the  time  they 
come  frefih  from  the  Nymphs,  which  didil 
a  bloody  fluid  ?  This  feems  to  happen,  efpe- 
cially  when  fuch  infedts  are  more  than  ordi¬ 
narily  multiplied  in  any  particular  year,  as  we 
often  experience  in  the  Butterflies,  Flies, 
Gnats,  and  others. 

The  celebrated  Florence  Schuyl,  who  was 
profeffor  of  phyfic  in  the  univerfity  of  Leyden, 
long  after  this  incident  communicated  to  me 
the  like  obfervation  concerning  bloody  rains. 
He  informed  me,  that  being  once  intent  on 
his  ftudy,  he  heard  a  noife,  of  which,  as  it 
increafed  by  degrees,  he  was  defirous  to  know 
the  caufe;  and  that  he  was  foon  fatisfied  in 
this  particular,  for  that  one  of  the  maid-fer- 
vants  ran  up  to  him,  and  told  him,  in  an  in¬ 
terrupted  fobbing  tone  of  voice,  that  the  waters 
of  Leyden  were  turned  into  blood.  Upon 
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this,  he  went  diredtly  in  a  frnall  bark  to  the 
places  he  had  mentioned,  put  fome  of  the 
bloody  water  into  a  glafs,  and,  upon  viewing 
it  carefully,  obferved  that  it  was  common 
water,  and  abounded  with  little  red  animals. 
Thus  his  fudden  fright  was  changed  into  a 
laftins:  admiration.  Before  I  treat  of  other 
matters,  I  fhall  difclofe  a  method,  to  the  dili¬ 
gent  fearchers  into  nature,  by  which  I  have 
difcovered  thefe  and  fuch  like  aquatic  infedts 
in  water,  which,  when  found,  may  be  ex¬ 
amined  more  accurately. 

To  find  fingle  infedts  in  water,  I  know  no¬ 
thing  more  proper  than  the  glafs  vefiel  com¬ 
monly  called  an  urinal  ;  for  if  its  empty  belly 
be  fomewhat  narrow,  the  fmalleft  animal  fwiin- 
ming  in  it  mull  be  feen  by  us,  fince  the 
water  itfelf  contained  in  it  fupplies  the  place 
of  a  microfcope.  As  the  glafs,  therefore,  is 
wider  or  narrower,  fo  we  fee  the  little  animal 
reprefented  lefs  or  greater.  But  it  mud  be 
obferved,  that  this  augmentation  is  not  vifible, 
except  only  when  the  animal  fwims  on  the 
oppofite  fide  of  the  glafs.  When  the  infeds 
are  once  obtained,  they  may  be  removed  into 
fmaller  glafs  bottles,  wherein  the  parts  may  be 
feen  much  more  diflindly  :  nay,  the  micro¬ 
fcope,  confiding  of  only  one  convex  glafs, 
may  upon  this  occafion  be  ufed  to  advantage. 
Befides  thefe,  we  have  likewife  other  helps  to 
magnify  thefe  little  creatures :  we  have  caufed 
very  frnall  round  bowls  to  be  made  of  glafs 
with  divifions,  in  which  we  have,  by  the  help 

A  particular  treatife  on  the  Scorpion , 
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of  a  microfcope,  viewed  the  infed,  having 
only  a  little  water,  to  the  utmoft  advantage  ; 
and  gained  a  very  diftindt  knowledge  of  all  its 
parts.  It  may  likewife  be  very  conveniently 
examined  by  the  microfcope,  if  it  be  placed 
in  a  frnall  drop  of  water,  dropped  upon  white 
paper ;  provided  one  takes  care  to  avoid  the 
brightnefs  produced  by  the  water.  If  the  in- 
fed  fhauld  happen  not  to  bejiiftindtly  feen 
upon  a  white  ground,  we  may  change  the 
white  into  yellow,  green,  blue*  or  any  other 
colour:  we  have,* for  this  purpofe,  put  our 
little  glafs  bowls  before  mentioned,  into  a 
cake  or  compofition  of  ftarch  and  blue,  into 
foot,  vermillion,  and  other  paints ;  and  by  this 
means  our  endeavours  have  been  crowned  with 
a  fortunate  event.  Since,  therefore,  the  me¬ 
thod  we  have  been  hitherto  explaining,  has 
been  very  ufeful  to  ourfelves  in  difcovering  a 
great  many  water  infeds,  and  viewing  their 
parts  with  the  help  of  a  microfcope,  we  no 
longer  defire  to  conceal  it,  but  communicate 
it  for  the  fervice  of  the  public.  To  this  we 
fhall  add,  that  among  all  the  kinds  of  micro- 
fcopes  which-  have  been  invented,  none  is 
better  than  that  which  has  only  one  lens.  But 
fince  we  owe  the  benefit  of  this  infirument  or 
contrivance  to  that  very  great  and  incompara¬ 
ble  mathematician,  Mr.  John  Hudden,  fenatór 
of  the  city  of  A.mfterdam,  we  efteera  it  our 
duty  to  do  this  renowned  gentleman  honour ; 
and  to  give  him  public  thanks  for  the  favour 
he  has  done  us  in  this  refped. 

which  likewife  belongs  to  the  frfi  clafs 
i,tural  changes. 


7^7  EXT  in  order  under  this  head,  come 
the  Scorpions,  which  are  viviparous,  ac¬ 
cording  to  the  obfervation  of  Dr.  Francis 
Redi ;  his  words  are  thefe :  “  The  thoughts 
<c  of  the  great  Ariftotle  were  juft,  who  is  of 
te  opinion  that  Scorpions  are  generated  by  the 
cc  conjundion  of  the  male  and  female  ;  the 
<c  Scorpion  not  laying  eggs,  like  other  infeds, 
“  but  bringing  forth  little  Scorpions  alive  and 
<c  perfed  in  their  Species  :  and  of  this  opinion 
“  are  alfo  Pliny,  Lib.  II.  Cap.  xxv.  and  fElian, 
“  Lib.  VI.  Cap.  xx  ;  and  the  fame  thing  has 
“  been  accurately  obferved  by  Thomas  Fure- 
“  nius,  and  by  the  very  learned  John  Rhodius, 
“  in  their  medical  obfervations. 

“  As,  therefore,  I  had  nothing  to  follow  or 
“  avoid,  I  began  at  once  my  experiments ; 
tc  and  having  brought  a  large  quantity  of  Scor- 
“  pions  from  the  mountains  of  Piftoias,  in 
“  Tufcany,  I  feleded  fome  of  the  females, 
<c  which,  by  their  fize  and  roughnefs,  are 
**  eafily  diftinguifhed  from  the  males,  and  on 
“  the  20th  of  July  put  them  in  Separate  glafs 
“  veiTels,  and  kept  them  without  food  ;  fome 
“  of  them  died  before  they  brought  forth  their 
cc  young.  But  one  of  thofe  on  the  5th  of 
“  Auguft  brought  forth,  not  eleven,  as  Pliny 


cc  and  Ariftotle  have  imagined,  but  thirty-eight 
(c  Scorpions,  well  fhaped  and  of  a  milk-white 
<c  colour,  which  every  day  changed  more  and 
(t  more  into  a  dark  rufty  hue.  fVnother  fe- 
“  male  in  a  different  vefiel  brought  forth 
“  twenty-feven  of  the  fame  colour,  on  the  6th 
“  of  the  fame  month  ;  and  the  latter,  as  well 
“  as  the  former,  Seemed  fixed,  as  it  were,  to 
tc  the  back  and  belly  of  the  female.  On  the 
“  19th  all  thefe  young  ones  were  living,  but 
“  afterwards  fome  of  them  died  daily,  fo 
£c  that  I  loft  all  Soon  after,  except  two  which 
“  Survived  until  the  24th  of  Auguft,  and 
<c  then  they  died  alfo. 

“  In  the  mean  time,  I  had  a  mind  to  fee 
<c  how  thefe  infedts  were  placed  in  the  pa- 
“  rent’s  womb  before  their  birth.  Plaving, 
“  therefore,  opened  fome  of  them,  I  found 
“  different  numbers,  yet  never  lefs  than 
“  twenty-fix,  nor  more  than  forty ;  all  which 
£C  hung  on  an  oblong  thread,  and  were  covered 
“  with  a  very  fine  and  delicate  membrane, 
“  in  w’hich  one  Scorpion  was  very  clearly 
“  diftinguifhed  from  another,  by  a  certain  par- 
<c  tition  refembling  a  fine  film.”  Thus  far 
Dr.  Redi,  in  Exp.  Circa  Gener.  Infedt.  But 
the  defeription  given  by  him.  does  not  at  all 

M  Satisfy 


42  The  BOOK  of  I 

fatisfy  me,  fince  his  defcription  of  the  uterus 
and  its  ovidudts  is  not  lufficiently  exadt ;  nor 
does  he  take  any  notice  of  the  place  where  the 
ovidudts  are  connected  with  the  uterus,  and 
form  one  common  excretory  duff.  I  fhould 
likewife  be  glad  that  the  extremities  of  the 
ovidudts  had  been  examined  by  him,  ana  that 
he  had  defcribed  the  rudiments  of  the  eggs 
contained  in  them-  He  fhould  have  told  us, 
what  that  oblong  thread  is  of  which  he  makes 
mention,  and  which  was  doubtlefs  one  of  the 
ovidudts.  The  membrane,  likewife,  which 
feparated  the  Scorpions  from  one  another  in 
the  ovidudt,  could  be  no  other  than  the  mem¬ 
brane  which  covers  the  foetus  of  this  infebt, 
and  ought  indeed  to  be  called  the  proper  egg 
of  the  Scorpions.  It  is  probable  that  he  found 
this  egg  in  the  extremities  of  two  ovidudls ; 
though  his  words  import,  that  there  was  only 
one  oviducfl,  which  he  calls  an  oblong  thread  ; 
which  feems  to  me  fcarce  probable,  fince  we 
are  taught  the  contrary  from  the  analogy  there 
is  between  the  uterus  and  ovidudls  in  all  in- 
’  feeds.  And  when  he  makes  mention  of  a  par¬ 
tition,  which,  like  a  very  fine  film,  feparated 
the  young  Scorpions,  he  feems  in  that  place 
to  divide  an  ovidued:  but  the  author,  inge¬ 
nious  as  he  is,  fpeaks  here  fo  perplexedly  and 
obfcurely,  that  it  feems  as  if  he  intended  to 
propofe  an  enigma  for  fome  future  fEdipus. 

I  am  perfectly  fatisfied  that  Scorpions,  which 
I  have  never  known  to  be  refered  to  any  order, 
ought  to  be  inferted  in  the  firft  of  my  plan, 
with  this  difference  only,  that  they  are  brought 
forth  alive  ■  whereas  the  Louie  only  lays  eggs 
or  nits,  from  which  its  young  afterwards  pro¬ 
ceed.  The  Scorpion  is,  therefore,  like  the 
viviparous  Snail,  which  excludes  its  eggs  in 
its  own  body,  and  afterwards  brings  forth  its 
young  alive,  but  at  different  times  and  in¬ 
tervals  ;  whereas  the  Scorpion  has  thirty-eight 
young  ones  together  at  one  birth,  which  after¬ 
wards,  by  degrees,  increafe  and  grow  bigger. 

As  the  true  figure  of  the  Scorpion  has  not 
yet  been  given  by  any  perfon,  that  I  know  of, 

I  (hall  here  reprefent  their  natural  fhape.  And 
that  I  may  the  more  accurately  execute  this, 

I  fhall  divide  the  Scorpion  into  the  head, 
bread:,  and  belly.  The  Scorpion’s  head  feems 
jointed,  as  it  were,  to  the  bread,  as  I  have 
found  in  all  the  dried  Scorpions  that  I  have 
feen  hitherto.  In  the  middle  of  the  bread,  or 
in  the  head  connected  to  it,  are  two  eyes ;  and 
a  little  further  towards  the  fore  parts,  there  is 
likewife  another  pair  of  eyes,  placed  as  it  were 
in  the  forepart  of  the  head.  Under  thefe  are' 
obferved  two  fhort  arms,  forceps  or  pinchers, 

1  ab.  III.  fig.  i.  a,  which  the  Scorpion,  doubt¬ 
lefs,  n lakes  the  lame  ufe  of  as  others  animals 
do  of  theii  teeth,  and  with  which  it  breaks  its 
food,  and  thruds  it  into  its  mouth.  Thefe  four 
fhort  forceps,  and  the  four  eyes  above  them, 
have  never,  to  the  bed  of  my  knowledge,  been 
obferved  or  defcribed  by  any  perfon,  but 
hitherto  entirely  neglecded.  The  Scorpion  can 
at  pleafure  put  back  thefe  forceps  or  teeth 
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into  its  mouth,  fo  that  none  of  them  may  be 
feen. 

Under  the  bread  are  eight  articulated  legs 
bb,  each  divided  into  fix  joints,  the  two  hind- 
mod  of  which  are  each  provided  with  two 
crooked  claws,  and  the  legs  have  here  and 
there  fome  hairs.  At  the  foremod  extremity 
of  the  head  are  two  flagella  or  whips,  or  crooked 
arms  like  pincers  cc,  compofed  of  four  joints, 
the  outmod  whereof  is  fortified,  as  it  were, 
with  a  thumb,  by  the  contraction  of  which 
the  forceps  is  formed.  This  joint  is  thick  and 
drong,  and  contains  dout  mufcles,  as  we 
likewife  obferve  in  the  claws  of  Lobders.  The 
belly  is  divided  into  feven  little  rings  d ,  from 
the  lowed  of  which  arifes  a  tail  compofed  of 
fix  joints,  which  are  bridly  and  formed  like 
little  globes  e  ;  the  lad  of  thefe  joints  is  armed 
with  an  aculeus  j\  or  ding. 

Dr.  Redi  fays,  he  faw  that  the  Scorpion 
difeharged  a  very  fmall  drop  of  water  through 
the  ding  in  its  tail ;  which  I  fhould  eafily  be¬ 
lieve,  fince  the  poifon  infufed  by  Bees  through 
their  ding  into  a  wound,  likewife  confids  of 
a  very  clear  liquor.  And  this  makes  me  fufi- 
peed  that  the  external  ding  of  the  Scorpion, 
in  like  manner  as  in  Bees,  is  no  more  than 
the  fheath,  wherein  the  true  aculeus  or  ding 
is  concealed.  I  once  undertook  to  examine 
this  matter  in  a  dried  Scorpion,  but  fince  the 
lowed  ring  of  the  tail,  from  which  the  ding 
hangs,  became  hard  as  a  horn  by  drying ;  I 
could  not  accomplifh  my  defign  according  to 
my  wiflies.  I  obferved  therein,  however,  two 
fmall  tubes,  which  feemed  to  end  in  a  facculus 
or  little  bag,  that  carried,  I  fuppofe,  the  poi¬ 
fon,  and  had  on  the  fore  part  two  aculei  or 
dings ;  but  all  thefe  things  were  fo  confufed, 
that  I  would  not  prefume  to  affirm  any  thing 
certain  concerning  them.  If  I  had  had  the 
Scorpion  alive  at  that  time,  and  ready  at  my 
hand,  it  would  have  been  very  eafy  to  have 
clearly  difeovered  this  matter. 

In  another  kind  of  Scorpion,  fig.  n.  I  faw 
that  the  two  foremod  crooked  arms  aa  differed 
very  much  from  thofe  which  I  have  before 
defcribed  ;  for  the  forceps  were,  in  compa¬ 
nion  to  the  former,  very  fmall,  and  ended  in 
a  fliarp  point.  On  the  fore  part  of  the  head 
were,  like  thefe,  two  forceps  or  teeth  before- 
mentioned  ;  and  above  thefe  on  either  fide 
were  three  eyes,  fo  that  there  were  fix  in  all. 
In  all  other  particulars  it  was  like  the  former 
Scorpion ;  unlefs  that  in  the  red  of  its  limbs 
there  was  here  and  there  fome  very  flight  dif¬ 
ference,  as  is  feen  in  the  figure.  This  little 
Scorpion  was  very  delicate,  and  it  may  be 
eafily  known,  from  the  fmallnefs  of  the  for¬ 
ceps,  that  this  kind  have  lefs  Arength  than 
thofe  of  the  former  but  then  the  longer  they 
are,  the  more  conveniently  they  can  take  hold 
of  their  food. 

As  the  larger  the  animals  are,  we  can  attain 
to  the  more  accurate  knowledge  of  them ;  I 
fhall  now  reprefent  again,  in  a  very  large  Scor¬ 
pion,  all  the  parts  which  I  have  defcribed  in 

the 
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the  two  former  ;  particularly  thofe  two  briftly 
teeth,  or  foremod  forceps,  fig.  III.  a,  are  in 
this  feen  very  clearly  ;  as  alfo  its  two  foremod 
eyes  b ,  of  which  there  are  lix  on  each  fide  of 
the  head,  fome  gradually  lefs  than  others.  In 
the  middle  of  the  head,  where  it  is  conne&ed 
with  the  bread:,  are  two  eyes,  which  may  be 
didinguhhed  eafied  of  all,  and  which  have 
therefore  been  alfo  obferved  by  all  authors  ; 
who,  notwithdanding,  feem  to  take  no  notice 
of  the  twelve  other  eyes.  The  head,  bread, 
belly,  tail  and  ding,  together  with  the  legs, 
forceps,  hair  and  claws,  are  likewife  much 
more  confpicuous  in  this  than  in  the  two  for¬ 
mer.  The  fix  joints  of  the  legs  are  exactly  in 
this  the  fame  as  they  are  in  the  fmaller  Scor¬ 
pions.  The  crooked  arms  of  this  alfo  confid 
of  four  joints,  and  carry  forceps  of  an  horrible 
bignefs ;  but  there  is  a  peculiar  difference  in 
the  tail,  fince  it  is  divided  into  fix  joints  in 
fmall  Scorpions,  and  in  this  had  only  three : 
I  doubt,  however,  whether  this  be  fo  by  na¬ 
ture,  fince  I  think  I  could  perceive  that  the 
tail  had  been  broken,  and  glued  on  again  before 
it  came  to  me ;  but  all  the  articulations  were 
not  joined  together.  The  colour  of  this  Scor¬ 
pion  is  very  black,  like  pitch. 

I  have  another  Scorpion  almod  the  fame  fize 
with  the  lad,  having  a  tail  compofed  of  five 
joints,  whereof  I  have  the  fame  fufpicion  that 
I  had  of  the  former,  that  is,  that  it  is  not 
natural  to  it ;  for  I  am  thoroughly  perfuaded, 
that  in  all  kinds  of  Serpents  the  tail  confids 
of  fix  joints.  The  latter  was  brought  me  from 
America,  but  the  former  very  large  one,  the 
figure  whereof  I  have  given  before,  from  the 
Ead-Indies.  The  figure  of  the  American  Scor¬ 
pion  is  like  that  from  the  Ead-Indies.  Dodtor 
Padbrugge,  governor  of  the  Molucca  iflands, 
has  this  year  fent  me  a  drawing  of  a  peculiar 
Scorpion,  which  was  of  a  light  red,  but  is  now 
grown  of  a  blue  or  sky-colour  •  its  tail  is  com¬ 


pofed  of  fix  joints,  and  in  other  particulars  it 
differs  not  from  the  very  large  one  which  1 
have  reprefented,  only  that  it  is  not  half  fo 
large. 

In  Holland  there  is  found  a  certain  fpecies 
of  Scorpions,  which  are  very  fmall,  and  no 
bigger  than  a  Bug ;  they  likewife  refemble  it 
in  the  hinder  part  of  the  body,  which  is  divided 
into  eleven  fmall  rings,  and  wants  a  tail.  They 
have  fix  legs,  each  of  which  confids  of  four 
joints.  The  bread,  which  is  connected  with 
the  legs,  is  didindt  from  the  head  ;  the  fore¬ 
part  of  which  has  a  pointed  beak  covered  with 
hair.  They  have  likewife  many  eyes,  which 
are  didributed  over  the  fides  of  the  head  :  the 
crooked  arms  are  placed  before  the  eyes,  and 
fpring  from  the  head  like  the  antennse  or  horns 
in  Butterflies,  being  compofed  of  four  joints, 
including  the  forceps,  the  druclure  whereof 
is  the  fame  with  that  of  the  Scorpion's  before 
reprefented  in  fig.  n.  All  thefe  parts  have  on 
them  fmall,  briftly  hairs,  and  are  of  the  fame 
colour  with  the  common  Scorpions  of  Germany 
and  Italy.  The  arms  before-mentioned  are 
very  long  and  large,  in  comparifon  of  the  fize 
of  this  animal ;  nor  can  there  be  a  more  agree¬ 
able  fight  than  the  remarkable  motions  it 
makes  with  their  aflidance,  when  it  changes 
place,  and  moves  itfelf  like  a  land  Crab.  This 
infedt  is  often  found  in  benches,  chedsand  cof¬ 
fers,  that  have  not  been  cleaned  for  a  long 
time,  where,  in  my  opinion,  it  maintains  itfelf 
on  thofe  little  animals  which  there  multiply  in 
the  dud,  and  of  which  there  are  many  kinds ; 
feizing  them,  I  fuppofe,  with  its  forceps,  and 
fwallowing  them  for  food.  I  have  likewife 
found  this  infedt  in  fcarlet  cloth,  which  had 
been  kept  long  in  a  ched.  I  have  nothing  far¬ 
ther  to  fay  of  this  animal ;  I  have  deferibed  it 
according  to  the  parts  that  I  have  found  in  it, 
when  fixed  on  a  needle  and  dried. 


The  natural  hifiory  of  the  covered  Snail ^  illnjlrated  by  accurate  drawings. 

The  INTRODUCTION. 


THOUGH  the  Snail  was  reckoned  by 
the  Jews  among  unclean  animals,  which 
they  were  forbid  to  ufe  as  food,  they  did  not 
fcruple  the  application  of  it  to  other  purpofes. 
The  royal  pfalmid  borrows  a  moral  fimile 
from  it,  and  prays,  that  the  wicked  may  “  con- 
“  fume  away  like  a  Snail f’  and,  however  im¬ 
pure  and  flimy,  it  mud  notwithdanding  claim 
the  confideration  of  thofe,  who  are  defirous  of 
being  acquinted  with  the  wonderful  works  of 
the  creation. 

There  are  many  chridian  nations  who  place 
Snails  amongd  the  dainties  of  the  fecond  courfe, 
but  they  are  only  thofe  of  a  particular  kind. 
In,  Holland  no  Snail  is  ufed  for  this  purpofe, 
but  the  valved  kind  found  in  the  fea  or  other 
waters,  the  mufcles  being  of  a  pretty  tena¬ 
cious  fubdance.  The  way  of  eating  them, 


is  boiled  and  well  feafoned  with  fait ;  and  no 
part  of  them  tades  drong  except  the  liver. 

Other  nations,  as  the  Italians,  Germans  and 
French,  eat  the  garden  Snail,  efpecially  at  the 
feafon,  that,  after  a  fad  of  feveral  months,  it 
has  cleanfed  itfelf  of  all  impurities ;  for  during 
this  period,  there  grows  upon  the  mouth  of 
the  fliell  a  covering,  compofed  of  a  fubdance 
not  unlike  plader,  which  hinders  the  earth  or 
any  kind  of  dirt  from  getting  into  it.  In  this 
manner  this  kind  of  Snail  paffes  more  than 
leven  months,  from  autumn  to  fpring,  with¬ 
out  any  motion  or  food. 

The  lhells,  blood,  and  opercula  of  the  Snail 
kind  have  likewife  their  ufes  in  medicine. 
Amongd  the  opercula  of  Snails,  that  called 
Blatta  chiefly  deferves  our  attention  ;  it  belongs 
to  the  Murex  or  purple  Snail,  and  as  it  comes 

to 
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to  us  from  Byzantium,  a  town  in  Africa,  where 
the  art  of  dying  purple  formerly  flouiiihed,  it 
has  obtained  the  name  of  the  byzantine  Blatta. 
However,  this  word  Blatta  is  now  mane  me 
of  to  fivnify  the  opercula  of  all  kinds  or  (hell 
filh  without  diftinaion,  though  there  are  lo 
many  and  fo  great  differences  in  this  fingie  pait, 
that  an  entire  treatife  might  be  wrote  on  it 
alone  •  and  certainly  fuch  a  treatife  might  be 
very  ufeful,  as  well  as  entertaining. 

My  intention,  at  prefent,  is  to  treat  of  the 
Snail,  known  by  the  name  of  the  vine  or  co¬ 
vered  Snail,  and  deferibe  its  manner  of  living 
and  propagating  its  fpecies,  which  I  have  made 
myfelf  acquainted  with  by  a  very  exadt  dif- 
fedion  :  by  means  of  this,  I  {hall,  among  other 
things,  prove,  that  in  this  creature  both  tne 
brain  and  fpinal  marrow  have  their  proper 
rnufcles 3  and  (hall  likewife  (hew  in  what 
manner  this,  in  appearance,  fo  contemptible 
a  creature  is  provided,  by  the  greatefr  of  all 
wonders,  with  eyes,  that  may  not  only  be  di- 
ftindly  known  for  fuch,  but  even  felt 5  and 
how  it  is  at  once  both  male  and  female  in  the 
fame  body  3  as  alfo  how  it  proceeds  by  genera¬ 
tion,  from  an  egg,  like  other  animals.  Hence 
will  appear  the  folly  of  that  common  opinion, 
which  makes  them  proceed  from  dime  or  mud, 
a  fancy  which  could  only  find  place  in  the 
empty  heads  of  thofe,  who,  inftead  of  ftudy- 
ing  God’s  wifdom,  power,  and  goodnefs  in  his 
works,  fpend  their  lives  in  reading  books  which 
mifreprefent  them,  or  at  beft,  only  reprefent 
them  at  fecond  hand,  ftealing  from  one  another. 
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Hence  alfo  it  will  appear,  that  this  animal 
is  to  be  ranked  in  the  firft  fpecies  of  my  four 
natural  orders  of  mutations,  in  which  infedts 
proceed  immediately  from  an  egg,  without  paf- 
fing  through  any  intermediate  ftate,  as  I  diffi¬ 
dently  have  deferibed  in  the  general  hiftory  of 
infedrs. 

I  fliall  here  deferibe  that  kind  of  Snail,  to 
which  the  inhabitants  of  Brabant  and  Flanders 
have  given  the  Spanifh  name  of  Caracol.  It 
would  be  an  endlefs  task  to  treat  particularly 
of  every  fpecies  of  Snail,  Cockle,  Periwinkle, 
and  other  creatures  of  this  kind,  that  are  found 
with  or  without  fhells,  though  all  belong  to 
the  fubjedt  we  have  in  hand 5  fince  for  this 
purpofe,  it  would  be  requifite  to  call  all  nature 
together,  and  fe arch  the  feas  and  rivers,  and 
every  part  of  the  earth. 

Neverthelefs,  I  fliall  take  notice,  in  the  pro¬ 
per  place,  of  what  I  have  occasionally  feen 
and  obferved  in  other  kinds  of  Snails  3  fuch  as 
the  houfe  Snail,  which  has  a  little  ftone  for  its 
fternum  3  likewife  the  common  Snail,  which 
we  meet  with  in  path-ways,  without  any  ftieli 
like  the  firft.  I  fliall  alfo  fay  fomething  of  the 
garden  Snail,  the  frefh-water  Snail,  the  Crab, 
or  falt-water  Snail,  the  mother  of  pearl,  and 
fome  other  kinds  of  Snails,  which  I  have  had 
opportunities  of  feeing  and  examining.  Some 
of  thefe  live  upon  trees,  and  there  are  others, 
but  very  fcarce,  which  have  the  fpiral  line 
deferibed  by  thin  (hells  turned  the  contrary 
way. 
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Of  the  fell  and  foft  fart  of  the  Snail  in  general ,  and  particularly  of  the  four 
horns  which  fpring  from  the  upper  part  of  its  head ,  and  of  the  eyes  that 
appear  in  them ,  with  a  defer  ip  t ion  of  the  conftruSlion  and  motion  of  thofe 
parts . 


BEFORE  I  begin  to  fpeak  of  the  body, 
or  foft  part  of  this  creature,  I  (hall  fay 
fomething  of  the  (hell  or  hard  part :  this  is  pre- 
pofteroufly  called  its  houfe,  if  we  take  that 
word  in  its  proper  and  common  fignification, 
feeing  it  is  the  very  skin  of  the  Snail,  without 
which  it  would  be  as  impoffible  for  it  to  live, 
as  for  a  Lobfter,  or  a  man  who  had  been 
flayed,  or  a  tortoife  drawn  out  of  its  covering. 
This  cruft  therefore  ought  to  be  confidercd  as 
the  bone  of  the  Snail,  in  which  all  its  mufcles  are 
inserted,  as  the  mufcles  of  quadrupedes  are 
fixed  in  theirs.  This  is  very  obfervable  in  fea 
Mufcles,  as  I  fliall  in  its  proper  place  accurately 
demonftrate. 

To  pafs  now  to  the  foft  part  of  the  Snail’s 
body  3  it  is  to  be  obferved,  that  what  appears 
of  this  part,  when  it  moves  forward  with  its 
(hell,  is  about  three  inches  and  a  half  long,  and 
almoft  two  inches  broad.  In  the  fore  part  of 
its  head  appear  four  horns,  two  greater, 


Tab.  IV.  fig.  I.  aa ,  and  two  lefier  bb3  without 
any  fpots  at  their  extremities.  Under  thefe  horns 
v/e  may  perceive  its  external  lips,  and  its 
mouth  c ,  and  between  the  firft  and  the  fecond 
horn  is  the  perforation  d3  from  which  iffue 
the  organs  of  generation,  when  they  fwell  up 
for  that  purpofe  3  at  other  times  this  hole  is  fo 
nicely  clofed  as  not  to  be  difcernible.  Behind, 
towards  the  edge  of  the  (hell,  is  a  thick  border 
or  lip,  which  on  every  fide,  both  within  and 
without,  adheres  firmly  to  the  external  edge, 
and  internal  furface  of  the  (hell  3  but  this  part 
is  like  the  skin,  which  in  naked  Snails  hangs 
under  the  fore  part  of  the  body  5  and  under 
which,  as  under  a  veil,  they  hide  their  head 
and  horns  when  they  are  touched.  In  this  lip 
or  border  there  are  on  the  right  fide  two 
openings,  one  of  which  f  ferves  for  the  crea¬ 
ture  to  difeharge  its  excrements,  and  the  other  g 
to  breathe.  In  the  body  there  evidently  appear 
thofe  flat  and  broad  fringes  bkh,  by  the  help 
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of  which,  chiefly,  the  creature  moves:  they  con- 
fid  of  very  drong  mufcles,  for  which  reafon  I 
call  them  the  Snail’s  feet,  asrefcmbling  in  fome 
meafure  the  feet  of  Bats  and  Ducks ;  whofe 
claws  are  connected  to  each  other  by  a  mem¬ 
brane.  This  fort  is  covered  underneath  with 
a  thin  skin,  and  the  upper  part  is  bent,  with 
a  number  of  glandulous  fpots  or  warts  of  dif¬ 
ferent  forms,  amongd  which  there  run  a  great 
many  vedels :  but  I  lhall  hereafter  fpeak  more 
at  large  of  thefe  particulars. 

Fig.  ii.  If  after  having  taken  the  foregoing 
furvey,  we  entirely  drip  off  its  fhell,  or  rather 
dony  bone  c,  from  the  tender  part  of  its  body, 
we  lhall  find  the  flediy  part  which  heretofore  lay 
hid,  is  exactly  of  the  fame  fpiral  form  and 
fliape,  fig.  I.  k,  with  the  died  that  covered 
it,  but  then  it  is  perfectly  tender,  without  the 
lead  fenfible  hardnefs. 

Here  all  the  intedines,  in  a  manner*  appear 
through  the  extremely  thin  and  tranfparent 
membranes  of  the  body,  which  are  all  over 
fpread  thick  with  vedels :  for  the  hard  furface 
being  once  removed,  the  lead  punófure  made 
in  the  skin  that  remains,  is  followed  by  the 
edudon  of  the  Snail’s  blood,  like  a  mucous  hu¬ 
mour,  of  a  pale  purple  colour.  This  can  only 
happen  from  the  body’s  being  all  over  pervaded 
by  a  great  number  of  veins  and  arteries,  fo  that 
on  dexteroufly  clipping  the  fmalled  portion  of 
its  foot  or  border,  you  may  perceive  little 
dreams  of  blood  ifiuing  from  the  wmind. 

To  remove  the  fhell  or  bone  of  the  Snail, 
it  is  bed  to  ufe  a  pair  of  dat  pincers,  by  means 
of  which  the  fhell  or  bone  may  be  gradually 
broken  and  torn  away,  till  we  come  to  the  part 
where  the  mufcles  of  the  body  are  inferted 
into  it.  Tab.  VI.  fig.  n.  a.  The  tendons  of 
thefe  mufcles  mud  afterwards  be  feparated  by 
a  flat  fpatula  ;  we  mud  then  proceed  as  we 
begun,  by  gradually  breaking  and  tearing  away 
the  remains  of  the  fhell,  till  there  are  but  one 
or  two  twids  left ;  out  of  which  the  little  tail 
in  which  the  body  terminates  may  be  then 
drawn  without  any  difficulty. 

All  the  four  horns,  Tab.  IV.  fig.  i.  aa ,  bb, 
agree  with  the  upper  part  of  the  skin  of  the 
body,  in  being  adorned  with  little  glandulous  un¬ 
equal  grains,  fig.  v.  eee,  like  fo  many  warts ; 
but  thofe  on  the  horns  appear  the  fmalled  and 
mod  exquifitely  divided.  The  horns  them- 
felves,  when  viewed  through  a  microfcope, 
look  as  if  they  confided  of  a  greenidi  tranf¬ 
parent  fubdance,  like  veal  gelly,  through  which 
appear  fome  whitifh  fpots ;  thefe  I  take  to  be 
the  glands  made  ufe  of  by  the  creature  for  the  fe- 
cretion  of  its  dimy  or  mucous  humour.  This 
flimy  matter  ferves  to  moiden  condantly  not 
only  the  whole  body,  but  the  horns;  and  in 
my  opinion,  the  condant  moidening  of  the 
latter  is  extremely  necefiary,  confidering  how 
often  and  how  fwiftly  the  Snail  is  obliged  to 
dretch  them  out  and  pull  them  back  again ;  an 
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exercife  which,  without  fuch  a  contrivance 
to  keep  them  dippery,  could  never  be  per¬ 
formed. 

Though  all  four  horns  are  very  remarkable, 
the  two  uppermod  and  longed  deferve  our  par¬ 
ticular  confideration,  both  on  account  of  the 
power  of  motion  given  them  by  the  fupreme 
architect,  which  is  very  lingular,  and  exceeds  all 
human  art  ;  but  more  efpecially  becaufe  they 
have  evident  eyes,  appearing  like  two  blacklfh 
points,  in  their  extreme  ends :  they  at  times 
dretch  thefe  eyes  in  a  manner  not  to  be  de- 
fcribed,  yet  by  a  regular  motion,  out  of  the 
body;  and  fometimes  they  hide  them  by  a  very 
fwift  contraction  in  the  cavity  of  the  abdomen. 

I  know,  indeed,  that  many  who  have  laboured 
to  invedigate  the  nature  of  thefe  little  creatures 
from  fpeculation  only,  have  given  the  name 
of  eyes  to  thefe  blackifh  fpots  vifible  in  the 
tips  of  the  horns;  but  their  own  fancy  has 
afterwards  made  thofe  very  perfons  change  their 
opinion,  when  they  faw  that  the  Snail  druck 
thofe  horns  almod  againd  every  objeCt,  and 
that  they  fhewed  no  figns  of  quicknefs  of  fight. 
But  the  knowledge  of  nature  cannot  be  ac¬ 
quired  by  reafoning  only,  for  unlefs  we  make 
experience  go  hand  in  hand  with  reafoning,  we 
fhall  err  all  our  lives*.  I  (hall  therefore  lay 
afide  ail  conjecture,  and  defcribe  thele  eyes  and 
their  membranes,  humours,  mufcles  and  nerves, 
as  I  have  feen  them,  that  the  hidden,  and  for 
ever  to  be  celebrated  miracles  of  God  may  be 
made  manifed  to  all  lovers  of  his  works,  who 
have  not  opportunity  to  fearch  themfelves  into 
thefe  matters. 

Thofe  wTho  third  mod  after  true  knowledge, 
are  with  reafon  afraid,  led  the  poifon  of  falli- 
ties  fhould  be  offered  to  them,  indead  of  the 
food  they  feek  of  true  knowledge. 

To  methodize  and  fet  all  thefe  things  in  a 
clearer  light,  I  have  fubjoined  the  figures  of  all 
thefe  parts  immediately  after  their  defcription. 
The  fird  thing  that  deferves  notice  in  the  ex¬ 
amination  of  the  upper  horns,  is  their  extre¬ 
mity,  in  which  three  particular  little  parts  are 
obfervable.  The  fird  of  thefe  little  parts  is 
placed  in  the  middle,  and  is  a  very  black  fpot. 
Tab.  IV.  fig.  I.  aa.  This  is  the  real  eye  of 
the  Snail,  fig.  v.  a.  The  fecond  is  the  optic 
nerve  of  this  eye  b,  which,  by  a  certain  produc¬ 
tion  like  a  little  globe,  fwells  and  appears 
through  the  skin.  The  third,  conditutes  the 
extreme  end  of  the  mufcle  of  the  eye  c ,  where¬ 
by  the  external  skin,  which  is  equally  extended 
thereon,  is  fird  bent  in  or  drawn  back,  when 
the  Snail  endeavours  to  draw  its  eyes  into  its 
body.  This  motion  always  begins  about  that 
part  or  divifion  of  the  eye  d,  which  lies  in  the 
middle  between  the  mufcle  and  its  nerve.  But 
as  the  apex  or  end  of  this  mufcle  is  fomewhat 
more  prominent  than  the  eye  or  its  mufcle,  it 
therefore  fird  receives  all  injuries,  whenever 
the  creature  happens  to  drike  its  little  horn 


*  Perrault,  after  many  obfervations,  expreffed  his  doubts,  whether  Snails  had  really  any  eyes  or  not;  and  Dr.  Brown  has 
placed  his  opinion  of  their  having  any  among  vulgar  errors;  but  this  author’s  obfervations  are  confirmed  by  many  fubfequent  exa¬ 
minations  ;  and  very  lately,  Dr.  Petcrfield  has  fhewn,  they  are  to  be  leen  very  diftin&ly.  His  account  is  publifhed  in  the 
Edinburgh  ellays. 
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againfl:  any  thing.  Thus  the  eye  is  defended 
and  kept  fafe.  Moreover,  thefe  extreme  ends 
of  the  horns  are  ftretched  fmooth,  and  have  a 
brio-ht  furface,  fome what  red,  and  fu.l  or  pio- 
minences  or  little  warts ;  but  the  glands  eee  ap¬ 
pear  to  be  fituated  a  little  lower,  between  the 
globular  production  of  the  horn,  and  they  are 
likewife  divided  on  the  infide  by  veiy  in  .a 
whitifti  points.  The  furrows  or  ridges  vifible 
at  the  bottom  between  thefe  glands,  are  the 
veilèls  which  carry  the  glutinous  humour  to  all 
thefe  parts,  and  again  bring  it  back  from  them. 
And  that  thefe  mufcles  and  nerves  may  lie  con¬ 
venient,  the  whole  horn  is  hollow  f  on  the 
infide ;  fo  that  if  it  be  differed  tranfverfely,  the 
extremities  of  thefe  parts  prefen t  themfelves  on 

the  infide.  .  .  . 

'■pQ  have  a  more  clear  idea  of  this  matter,  it  is 

neceflary  to  open  the  Snail,  for  which  purpofe 
you  rnuft  have  a  finall  and  fharp-pointed  pair 
of  fciflors  ;  one  of  the  points  of  thefe  fhould 
have  a  little  ball  made  of  fealing  wax  fixed  on 
it,  to  prevent  the  inward  parts  from  being 
wounded.  Then,  after  opening  the  middle  of 
the  back,  the  body  muft  be  cut  to  the  verge  of 
the  Snail,  Tab.  IV.  fig.  i.  e\  after  this  direct 
the  fcilfors  forward,  and  difleCt  the  skin  as  far 
as  the  fore  part  of  the  head,  between  the  two 
upper  horns.  The  difle&ion  being  thus  made, 
the  fir  ft  thing  to  be  met  with,  immediately 
under  the  skin,  is  a  certain  mufcular  delicate 
membrane,  which  is  very  thin  and  fine  ;  it 
covers  all  the  inward  parts,  and  is  provided, 
here  and  there,  with  mufcular  fibres,  which 
run  acrofs  from  one  fide  of  the  body  to  the 
other,  and  are  inferted  into  the  fides  of  the 
iliell ;  you  may  alfo  then  fee  the  ftomach,  or¬ 
gans  of  generation,  and  the  like.  Afterwards 
the  brain,  which  lies  on  the  upper  part  of  the 
ftomach  and  over  the  gullet,  prefents  itfelf  ; 
and  immediately  afterwards,  the  horns  them¬ 
felves  drawn  back,  with  their  mufcles  in  the 
abdomen. 

Having  thus  briefly  touched  upon  thefe  mat¬ 
ters,  I  (hall  proceed  to  explain  and  defcribe  by 
figures,  how  thefe  four  horns,  Tab.  IV.  fig.  vi. 
I,  2,  3,  4,  are  circumftanced,  when  they  are 
drawn  into  the  body,  and  their  inward  fides  are 
turned  out;  for  which  purpofe,  each  of  the  horns 
has  its  proper  mufcle.  The  two  upper  and  largeft 
horns  have  their  particular  mufcles  aa,  each  of 
which  is  connected  by  its  proper  tendon  to  the 
two  mufcles  which  move  the  middle  of  the  body, 
and  thefe  are  afterwards  with  them  inferted  by 
their  tendons  into  the  fpiral  part  or  folding  of 
the  (hell,  Tab.  VI.  fig.  11.  hh,  nn,  a. 

The  two  lower  horns,  not  being  of  fuch  im¬ 
portance  as  the  upper  ones,  are  provided  with 
two  fmaller  mufcles  bb,  which  arife  from  the 
larger,  cc,  and  draw  in  the  lips  of  the  fnail. 

This  is  likewife  reprefented  in  Tab.  VI  fio-  n 

11  ’  Ö* 

//,  mm. 

The  manner  in  which  the  horns  are  twined 
and  ftretched  out  of  the  body,  is  a  much  more 
difficult  thing  to  be  defcribed;  though  I  think, 
indeed,  that  the  inward  coat,  or  mufcular  part 
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of  the  horn,  performs  that  office,  with  the 
afliftance  of  fome  other  fmaller  and  adjacent 
mufcles,  as  well  as  fome  ftronger  ones,  whereby 
the  fore  part  of  the  head,  and  the  skin  of  the 
fnail  is  moved  towards  the  outfide.  The  true 
aótion,  which  I  think  the  inward  annular 
mufcles  have,  feems  to  confift  in  this,  that 
fome  of  them  are  fucceftively  contracted  and 
ftiffened  after  others,  by  which  means  the  horn 
is  continually  rolling  out,  and  one  fmall  portion 
of  it  is  pufhed  after  the  other  ;  to  this  aCtion, 
the  periftaltick  motion  of  the  inteftines,  as  far 
as  the  latter  is  performed  by  the  contraction  of 
the  annular  mufcles,  bears  fome,  though  per¬ 
haps  a  diftant,  refemblance. 

But  the  optic  nerves  deferve  more  confidera- 
tion,  both  on  account  of  their  texture  and  their 
motion.  Before  I  defcribe  thefe,  I  finall  take 
occafion  to  fay  fomething  of  the  brain,  from 
which  they  arife.  The  brain  d  confifts  of  two 
globular  little  parts,  and,  by  this  property,  is 
divided  into  two  portions,  as  it  is  in  man. 
The  firffc  is  placed  in  the  head  ;  but  becaufe 
this,  as  well  as  all  the  other  parts  of  the  fnail, 
is,  in  a  wonderful  manner,  moved  fometimes 
backward  and  fometimes  forward,  no  fixed 
or  certain  place  can  be  affigned  to  it.  I  there¬ 
fore  fhew  both  the  brain  and  optic  nerves  in 
the  fituation  wherein  I  have  delineated  them. 
The  hinder  part  of  the  brain,  is  drawn  in 
Tab.  IV.  fig.  vi.  e ,  to  the  skin  of  the  fnail’s  head, 
and  is  fituated  a  little  above  its  fhining  tooth  f  -t 
for  the  brain,  together  with  all  the  parts  of  the 
gullet  and  mouthy,  and  alfo  the  ftomach  and 
falival  veftels  it  are  driven  to  this  depth  into  the 
body,  by  the  ftrength  of  a  mufcle  appointed 
for  that  purpofe;  but  when  all  the  parts  are 
again  rolled  or  turned  out,  we  may  then  fay, 
the  brain  is  placed  at  the  fore  part  of  the  head. 
Hence  it  is  evident,  that  the  motion  of  the 
brain  in  this  creature  ought  to  be  obferved  as  a 
thing  worthy  of  the  higheft  admiration  j 
wherein  both  the  wifdom  and  infinite  power 
of  the  almighty  are  manifeft :  fince  he  has 
been  pleafed  to  render  this  part,  which  in 
man  and  other  animals  he  made  immoveable, 
by  enclofing  it  in  a  hard  bone,  capable  of  mo¬ 
tion  in  the  fnail,  by  the  power  of  its  mufcles. 

The  optic  nerves  of  the  firft  pair  of  horns 
having  fpiral  originations  kk,  arife  on  both  fides 
from  the  brain,  which  has  been  fo  contrived 
by  the  omnipotent  wifdom  of  God,  that  they 
might  conveniently  obey,  and  evolve  or  turn 
themfelves  out,  when  the  horn  is,  in  fo  ftupen- 
dous  a  manner,  protruded  forth  out  of  the  body; 
and  to  prevent  the  leaft  diforder  from  this 
egrefs  and  regrefs,  the  omnifcient  creator  of  the 
univerfe  hath  involved  and  fortified  thefe 
nerves  with  duCtile  membranes  //  and  ligaments, 
with  fo  much  art,  that  no  fuch  diforder  is  ever 
to  be  feared.  Nay,  left  this  nerve  ftiould  be  in 
any  danger,  when  it  is  turned  up  and  down 
inwardly  in  the  cavity  of  the  moveable  horn, 
the  wifeft  of  all  architects  has  conftrudted 
that  part  of  the  mufcle  which  is  fixed  to  the 
extremity  of  the  horn  in  fuch  a  manner,  that 
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at  the  fame  time  it  performs  the  office  of  a 
ffieath  or  cafe,  wherein  m  the  nerve  lies  in 
perfect  fafety,  fo  that  it  appears  to  be  faintly 
vifible  through  it  ;  it  may,  however,  be 
difengaged  from  this  covering,  and  then  its 
fpiral  windings  appear  fo  admirably  condrudt- 
ed  ;z,  that  any  perfon  who  contemplates  this 
prodigy  of  nature,  muft  be  adoniffied  and 
druck  with  amazement. 

That  mufcular,  and  at  the  fame  time  mem¬ 
branous,  little  part  which  covers  the  nerves, 
is  fo  tender  in  this  place,  that  it  may  be  very 
eafily  feparated,  and  divided  into  parts,  with 
the  point  of  a  needle,  or  with  an  ivory  bod¬ 
kin  ;  after  which  the  mufcle  refembles  as  it 
were  a  grey  delicate  membrane,  Tab.  IV.  fig. 
vi.  o.  The  nerve  itfelf  fwells  by  degrees  into 
a  globular  form  p,  at  the  end  of  which  is 
placed  an  eye  q  ;  of  which  I  ffiall  prefently 
lpeak  particularly. 

The  little  nerves  r  of  the  two  lower  horns, 
do  not  arife  directly  from  the  brain,  but  have 
fome  parts  intervening  ;  but  as  to  the  twided 
nerves  s,  which  are  conveyed  towards  the 
fore  part  of  the  skin,  to  the  root  or  bafis  of 
the  horns,  they  have  there  the  fame  texture 
with  that  of  the  nerves  that  belong  to  the 
upper  horns,  though  they  have  no  eyes  in  the 
ends  of  them.  The  fame  order,  in  every 
refpedt,  the  fame  wifdom  and  providence,  are 
manifeded  in  the  condrudtion  of  thefe  lower, 
as  we  have  before  mentioned  in  relation  to 
the  upper,  pair  of  horns. 

The  two  fmaller  of  thefe  little  nerves 
fpring  immediately  from  the  bafis  of  the  brain, 
and  are  difpatched  in  the  fame  manner  as  to 
the  larger  horns  t.  In  fine,  all  the  mufcular 
arts  of  the  palate,  mouth,  and  jaws,  which 
ffiall  hereafter  deferibe  particularly,  are 
furniffied  with  two  fmall  nerves  v,  which  ad- 
minider  to  their  motion  ;  thefe  I  have  repre- 
fented  in  Tab.  VI.  fig.  i.  at  the  letters  bhi 
where  may  be  feen  the  method  in  which 
they  are  bent,  when  the  brain  is  moved  for¬ 
ward. 

Fig.  vii.  a.  The  eye  itfelf  is  very  confpi- 
cuous,  and  in  fome  degree  of  the  form  of  a 
round  onion;  but  is  a  little  flatt  or  fmooth  on 
the  verge,  and  fwells  fomewhat  into  a  point 
where  the  fight  is  exerted.  But  I  could  not 
obferve  that  the  eye  has  more  than  one  coat, 
which  covers  it  on  the  infide,  and  which  I 
call  the  uvea ;  if  this  uvea  be  in  the  lead, 
ever  fo  lightly,  touched,  it  makes  the  place  it 
lies  on  very  black,  like  ink  :  this  I  ffiall  ffiew 
more  clearly  hereafter,  for  I  now  only  deferibe 
the  eye,  as  it  appeared  to  me  through  a  mi- 
crofcope.  I  here  likewife  ffiew  the  grey 
mufcular  membrane  bbb,  which  covers  the 
eye ;  and  I  alfo  exhibit  the  manner,  wherein 
the  circumference  of  the  eye  is  connetded 
with  it  :  the  optic  nerve  c  is  here  reprefented 
likewife  larger  than  natural,  and  its  texture 
and  form  are  ffiewn  ;  and  after  what  manner 
the  eyes  are  placed  thereon.  Here  is  likewife 
ffiewn  how  the  inverted  horn  d  is  connected 


to  all  thefe  parts,  and  the  cavity  e  it  paffes 
through  ;  as  alfo  after  what  manner,  and  in 
what  place,  it  is  protuberant  f  on  account  of 
the  mufcle  which  draws  it  back  into  the 
body  of  the  creature;  and  which  is  there  fixed 
in  the  end  of  it. 

I  have  obferved  five  didind!  and  vifible 
parts  in  the  eye  of  the  Snail,  as  clear  as  the 
fun  at  noon  ;  firft,  the  external  coat,  which  I 
call  the  uvea  ;  afterwards  on  the  infide,  the 
aqueous,  the  chrydailine,  and  the  vitreous, 
humours,  with  the  arachnoide  tunic.  But 
who  can  credit  this  ?  for  it  feems  indeed  im¬ 
probable  that  on  a  point  not  bigger  than  the 
nib  of  a  writing  pen,  fuch  exquifite  art,  and 
fo  many  miracles,  ffiould  be  dilplayed.  But 
what  is  there  that  equals  the  power  of  God, 
who  is  the  contriver  and  creator  of  all  thefe 
things  ?  nor  can  there  be  any  room  for  chance 
here,  unlefs  in  the  opinion  of  thofè,  who 
dedroy  and  rejedt  the  deps  of  natural  know¬ 
ledge,  left  they  fhould  afeend  in  her  paths, 
and  be  led  to  the  wifed  of  architedls  ;  and,  by 
contemplating  even  the  moll  minute  of  his 
works,  be  incited  to  proftrate  themfelves  with 
a  ffacred  reverence,  and  mod:  profound  humi¬ 
lity  before  him,  bidding  adieu  to  their  own 
opinions  and  former  life,  which,  without 
the  love  of  God,  has  been  hitherto  addidted 
only  to  the  world. 

If  the  uvea  be  viewed  with  a  microfcope, 
it  has  the  appearance  of  a  turnip  l  oaded  in  the 
fire,  until  it  is  very  black,  and  burd  in  fome 
places ;  and  has  fome  vifible  fmall  fibres,  which 
conned!  it  with  the  adjacent  parts.  But  when 
this  eye  and  its  coat  are  put,  with  a  very  fine 
pencil,  into  the  fourth  part  of  a  drop  of  water, 
for  more  water  would  overflow  it,  and,  after 
dirring  them  a  little,  they  are  cautioudy  and 
ffowly  touched ;  the  water  at  length  becomes 
black  likewife,  and  ffiews  the  remains  of  the 
particles  fwimming  in  it:  the  fame  thing  will 
happen  alfo  if  an  experiment  be  made  on  the 
uvea  of  the  human  eye.  But  when  ail  the 
moidure  is  wiped  off  clean,  and  a  little  wound 
is  made  in  the  eye  with  two  fine  and  very  ffiarp 
needle's,  Tab.  IV.  fig.  vm.  ay  the  aqueous  b  hu¬ 
mour  will  be  obferved  to  burd  out  from  thence. 

If  this  eye  be  afterwards  prefs’d  more  roughly, 
you  will  fee  a  more  clammy  humour  iffuing 
from  thence  c ;  which  is  properly  the  vitreous 
humour.  And  ladly,  after  that,  the  chrydalline 
humour,  which  is  of  a  harder  confidence,  and 
of  a  plane  round  figure  d ■  it  is  limpid,  tranfpa- 
rent  and  ffiining  ;  but  it  does  not  run  out,  until 
you  break  the  arachnoide  coat,  which  covers 
it,  and  which  is  the  fifth  part  of  this  eye.  From 
thefe  obfervations  we  learn  clearly,  how  £C  the 
“  invifible  things  of  God,  from  the  creation  of 
ct  the  world,  are  clearly  feen,  being  underdood 
“  from  the  things  that  are  made,  even  his  eter- 
"  nal  power  and  godhead,  fo  that  they  are 
<c  without  excufe,  becaufe  that  when  they 
“  knew  God,  they  glorified  him  not  as  God.” 

“  Rom.  i.  20,  2i. 
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The  ufe  of  the  eye  in  the  Snail,  and  the 
manner  wherein  it  exercifes  its  vifual  faculty, 
is  a  matter  of  great  difficulty  to  inveftigate. 
The  grey  coat,  tab.  IV.  fig.  vn.  bbb,  which 
is  the  expanfion  of  the  mufcle  of  the  eye,  and 
may  be  very  much  dilated  and  conti  acted, 
feems  to  me  to  move  various  ways  ;  nay,  that 
it  ferves  as  a  cover  like  our  eye-lids  .  but  the 
bignefs  or  fmallnefs  of  the  pupil  or  foramen, 
or  aperture  of  the  uvea,  and  in  what  manner 
it  is  contracted  or  dilated,  as  light  and  objects 
vary,  I  have  not  hitherto  been  able  to  ob- 
ferve,  nay,  I  never  yet  faw  the  pupil  of  the 
eye  in  a  Snail ;  nor  fhould  any  wonder  at  this, 
if  in  the  human  eye,  though  fo  big,  the  foramen 
or  aperture  of  the  pupil  is  no  larger  than  a  Pidge- 
on’s  quill ;  what  a  fmall  and  fine  aperture  then 
muff  the  pupil  have  in  this  little  point,  and  how 
few  rays  can  pafs  into  it?  however,  I  donft  doubt 
but  the  pupil  is  contra&able  and  dilatable  ;  for 
I  have  obferved  the  ciliary  dud:  there,  by 
which,  when  the  pupil  is  dilated,  the  eyes  of 
the  Snail  can  receive  the  humors,  and  colled 
external  vifible  objeds,  which,  after  paffing  the 
humors,  are  afterwards  received  in  the  retina, 
placed  underneath  at  the  bottom  of  the  uvea, 
by  the  optic  nerve  ;  which  is  the  caufe  of  vi- 
fion.  Hence  it  may,  perhaps,  be  juftly  in¬ 
ferred,  that  the  fight  of  the  Snail  muff  of  ne- 
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ceffity  be  very  dim  ;  for  we  ourfelves  do  not 
fee  clearly  in  the  day-time,  if  we  go  into  a 
houfe  out  of  the  open  air  ;  the  pupil  of  our 
eye  is  by  that  contraded  in  fuch  a  manner,  that 
fewer  rays  of  light  are  colleded  in  our  eye. 
Nay,  perhaps  the  Snail  does  not  receive  the 
rays  of  light  and  objeds  but  at  a  diftance, 
and  only  fees  them  through  a  cloud  as  it  were, 
and  cannot  diftinctly  know  them  near  at  hand  j 
as  the  man  born  blind  is  laid  in  the  gofpel  to 
have  feen  men  like  walking  trees  i  I  could  not 
at  lead  hitherto  obferve,  that  the  Snail  fees  well 
the  things  which  are  near  it,  notwilhftanding 
all  the  attempts  I  made  for  this  purpofe.  In 
the  eye  of  the  Mole  I  have  likewife  feen,  even 
without  a  microfcope,  the  three  humors  before- 
mentioned,  but  they  are  there  larger,  and  eafier 
to  be  diftinguifhed,  though  it  is  probable  even 
this  creature  cannot  fee  diftindly  under  the 
earth. 

I  fhall  conclude  this  chapter  with  admiring 
the  ftrange  and  remarkable  things  which  I  have 
fhewn  in  it,  from  the  cleared:  experiments, 
and  which  feem  to  me  the  more  admirable, 
the  more  diligently  I  meditate  upon  them  : 
God  truly  every  where  fhews  that  he  is  worthy 
of  the  molt  humble  adoration  in  all  his  works, 
which  we  may  and  ought  diligently  to  fearch 
into,  but  can  never  fully  comprehend. 


CHAP.  II. 


Of  the  lips ,  mouth ,  teeth ,  tongue ,  palate ,  cefophagus  or  gullet ,  and  certain 

mufcles  of  the  Snail , 


E  T  W  E  E  N  the  two  lower  horns  of 
this  creature  are  feen  its  lips  on  the  out- 
fide,  Tab.  IV,  fig,  i.  c,  and  whilft  the  Snail 
draws  them  afunder,  the  intermediate  skin  is 
obferved  to  be  let  like  the  edge  of  a  faw,  as 
it  were  witn  prominent  little  teeth.  This  can 
never  be  reen  better  than  while  theSnail  is  eating, 
or  when  the  mouth,  palate,  and  jaws,  together 
with  the  outward  skin,  are  taken  off  and  diffeded. 
In  this  cafe,  Tab.  V.  fig.  i,  the  teethe  imme¬ 
diately  appear  behind  that  skin  a ;  and  in  a 
boiled  Snail  they  are  rendered  very  vifible, 
Tab.  IV.  fig.  iv.  r,  becaufe  the  skin  and  lips  be¬ 
come  thus  conti  aded.  Thefe  teeth  are  con- 
neded  by  a  certain  horny  concretion,  Tab.  V. 
fig.  ii.  a,  the  teeth  themfelves  being  all  made 
of  a  horny  fubftance  ;  and  they  are  of  a  light 
red  colour.  Since  therefore  all  thefe  teeth  are 
connected  one  with  the  other,  they  ought  to  be 
eiteemed,  in  fome  meafure,  as  one  tooth.  They 
are  eight  b  in  number,  and  fome  are  larger  and 
moie  piominent  than  others,  as  appears  by  the 
microfcope.  _  This  little  part  is  made  in  the 
form  of  a  ciicie  c,  its  convex  fide  lying  on  the 
infide  upwards,  towards  the  fkin,  to  which 
it  is  ftrongly  conneded ;  but  its  toothed 
concave  fide,  with  which  it  bites,  is  di¬ 
rected  on  the  outfide.  In  the  middle  of  the 


convex  furface  of  this  tooth,  there  is  a  fmall 
furrow,  in  which  fome  of  the  mufcles  that 
move  the  whole  are  fixed.  The  tooth  after¬ 
wards  becoming  infenfibly  membranaceous,  ex¬ 
pands  itfelf  like  a  pretty  large -pyramid  or  bod¬ 
kin,  fig.  I.  c ,  and  in  that  form  conftitutes  a 
great  part  of  the  palate,  which,  on  each  fide 
of  this  expanfion,  is  beautifully  variegated  with 
fmall  ruddy  points :  thefe  here  and  there  fhew 
little  parts  that  are  fomewhat  hard,  and  of  a 
horny  fubftance,  and  ferve  to  prevent  the  in¬ 
ward  part  of  the  body  from  being  wounded 
or  hurt,  in  cafe  the  Snail  fhould  at  any  time 
fwallow  any  thing  too  hard  or  rough.  But  this 
cannot  be  feen,  unlefs  the  inward  parts  of  the 
mouth  be  firft  differed,  and  taken  out  fepa- 
rately.  Then  two  fmall,  narrow  holes  or  aper¬ 
tures  d  are  feen  on  the  upper  and  under  part  in 
the  palate,  which  convey  the  faliva  out  of  its 
duóts  into  the  mouth. 

In  the  lower  part  of  the  mouth,  or  where 
our  lower  jaw  is  placed,  are,  in  the  Snail  on  the 
fore  part,  two  fmall  fiefhy  fubftances  <?,  which 
may  be  called  the  inward  lips,  for  they  con¬ 
tribute  greatly  to  direeft  the  paffage  of  the  food ; 
that  is,  to  carry  it  towards  the  gullet,  and  thruft 
it  down.  Behind  thefe,  a  certain  very  delicate 
and  tender  membranous  crooked  cartilage  pre¬ 
fen  t 
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Tents  itfelf  to  view;  at  the  lowed;  and  inward 
part  of  which  the  tongue.  Tab.  V.  fig.  hi.  a , 
and  its  mufcles  take  root.  The  tongue  itfelf 
lies  under  the  concave  fold  or  winding  of  this 
cartilage,  fig.  i.  f,  and  is  covered  therewith 
when  the  Snail  fwallows  its  food,  juft  as  the 
epiglottis  in  us  covers  the  top  of  the  afpera 
arteria  or  wind-pipe,  when  we  are  eating,  led: 
any  thing  fhould  dip  into  the  wind-pipe.  This 
texture  of  the  tongue  in  the  Snail  approaches 
yet  nearer  to  that  of  the  tongue  of  the  Serpent 
kind,  which  in  the  fame  manner  diuts  itfelf 
up  in  fuch  a  cavity.  The  tongue  of  the  Snail 
is  thus  placed  in  a  remarkable  cavity,  and  its 
bafis  or  root  lies  in  the  cavity  of  the  neck  to¬ 
wards  the  belly,  where  it  is  obferved  to  fwell 
like  a  fpheroid  or  oblong  globe,  fig.  1 1 1 .  b ; 
but  a  little  on  the  in  fide  of  that  part  where 
the  tongue  appears,  there  is  feen  a  very  delicate 
mufcle,  which  draws  the  tongue  together  with 
the  whole  mouth,  palate,  jaws,  and  even  the 
brain  itfelf,  inwardly  into  the  belly,  or  at  lead; 
into  the  neck.  See  Tab.  IV.  fig.  vi.  and 
Tab.  VI.  fig.  ii,  e,  ƒ,  g- 

On  the  tip  of  the  tongue  of  the  Snail  c, 
there  is  a  little  horny  bone,  cut,  as  it  were, 
into  two  or  three  very  tender  little  teeth ;  with 
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which,  as  with  a  hook,  the  Snail,  when  it  is 
about  to  eat,  fil'd  lays  hold  of  the  l'mall  herb, 
and  immediately  after  fuddenly  fnatches  and 
pulls  the  piece  into  its  mouth;  afterwards  it 
nips  them  pretty  fad  with  its  teeth,  fo  that  the 
noife  it  makes  in  biting  and  eating  may  be 
fometimes  heard  very  didin&ly.  The  Snail 
will  fometimes  fwallow  a  piece  as  big  as  an 
hemp-feed.  Thefe  parts  of  the  mouth  have 
three  mufcles  remarkably  delicate,  by  the  af- 
fidance  of  which  they  are,  at  the  creature's 
pleafure,  moved  out  of  the  cavity  of  the  body. 
Thefe  mufcles  are  fixed  in  the  lower  fide  of 
thefe  parts  d>  which  are  reprelented  invertedly 
in  this  figure.  As  thefe  creatures  are  mod 
immoderate  devourers  of  vegetables,  the  keep¬ 
ers  of  vine-yards  in  the  wine  countries  anxi- 
oudy  gather  them,  when  the  vine  puts  forth  its 
tender  buds  and  fird  leaves,  and  tread  them 
under  foot.  This  I  have  feen  tranfadled  as  a 
work  of  great  confequence  in  France.  We 
may  therefore  reckon  Snails  as  a  part  of  the 
hod  of  God,  wherewith  he  can  chadife  bad 
people  in  the  fame  manner  as  he  did  the 
^Egyptians,  with  voracious  infeóts  of  the  fame 
nature. 


C  H  A  P.  lit 


Of  the  tafte.)  fmell ,  and  certain  aSlions  of  the  Snail . 


I  For  a  confiderable  time  kept  in  my  cham¬ 
ber,  and  provided  with  neceflary  food,  fe- 
veral  Snails :  thele  were  inclofed  in  a  box, 
placed  in  a  wooden  bowl,  and  covered  with 
a  mat  full  of  holes,  through  which  they  could 
dretch  their  necks,  that  I  might  be  able  to  find 
out  their  manner  of  adting,  and  fometimes 
view  them  with  a  microfcope.  I  fed  them 
with  radifhes,  lettuces,  forrel,  mallows,  and 
other  fucculent  and  dried  vegetables,  which, 
after  keeping  them  a  little  in  water,  I  gave 
them  freih  every  evening  ;  for  they  naturally 
eat  in  the  morning  and  evening,  and  they  love 
juicy  and  freih  herbs  much  better  than  old 
and  withered  ones.  From  this  I  obferved,  that 
they  had  a  nice  appetite  and  tafte,  as  well  as 
other  creatures,  for  which  purpofe  they  have 
alfo  guftatory  nerves. 

They  have  likewife  a  very  quick  fmell  :  this 
I  obferved,  when  I  moved  a  little  frefh  food 
towards  them,  for  they  immediately  perceived 
it  by  the  fcent,  and  crept  out  of  their  little 
fhells  and  came  to  it.  Thus  they  were  kept 
alive;  but  as  they  were  in  a  dry  place  in  my 
chamber,  I  at  length  obferved  they  did  not 
thrive  there  for  want  of  dew  and  rain ;  nay, 
that  fometimes  they  loft  their  appetite,  fince 
they  would  lie  contra<5ted  within  their  fhells, 
and  were  hidden  entirely  in  their  horny  fkin. 
But  I  at  length  found  out  a  method  of  giving 
them  rain,  as  it  were ;  which  I  did,  that  they 
might  come  into  the  light  again,  and  feek 


fuch  food  as  I  laid  before  them.  From  this 
I  obferved  how  little  we  are  able  to  do  by  our 
own  boafted  powers ;  who,  from  our  very  mi- 
ferable  infirmities,  cannot,  I  will  not  fay,  make, 
or  even  accurately  examine,  but  fcarce  can  with 
our  beft  diligence  give  thefe  animals  due  food 
or  nourilhment. 

In  order  to  give  them  water  in  the  manner 
before  mentioned,  I  made  ufe  of  a  brafs  tube, 
to  which  was  annexed,  by  a  worm,  a  fmall 
globe  of  the  fame  fubftance,  which  was  pierced 
with  fine  fmall  holes,  and  had  been  originally 
made  for  the  purpofe  of  watering  fome  plants, 
for  feeding  other  infedts.  This  machine  forms 
a  very  beautiful  kind  of  rain,  that  falls  in  little 
drops.  As  foon  as  the  Snails  feel  this  little 
rain,  they  immediately  begin  to  creep  :  in  the 
mean  time,  it  is  plealant  to  fee  with  what  ve¬ 
locity  they  can  turn  in  their  little  horns,  and 
hide  them  in  the  infide  of  their  body,  as  foon 
as  the  little  drops  fall  upon  them  ;  fo  exquifite 
a  fenfe  have  they  in  thefe  tender  parts,  and  in¬ 
deed  the  whole  body.  This  creature  is  very 
timorous,  and  retires  into  its  fhell,  when  it  finds 
itfelf  difturbed  by  the  leaft  thing  that  it  is  not 
ufed  to.  If  it  be  ftruck  or  handled,  it  not 
only  retires  very  haftily  into  its  fhell,  but  it 
immediately  covers  its  whole  body  with  a  glu¬ 
tinous  moifture. 

Whether  Snails  have  the  fenfe  of  hearing,  I 
could  not  difcover  by  experiment  ;  indeed,  I 
have  not  obferved  any  fign  of  it  in  them, 

O  though 
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though  I  have  made  a  very  loud  and  harfh 
noife  about  them.  I  find,  however,  that  many 
creatures,  to  whom  authors  have  denied  this 
faculty,  enjoy  it  perfectly  ;  for  example,  the 
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Camelion.  I  have  likewile  obferved  that 
Frogs  and  Fifhes  have  this  fenfe ;  nay,  Fifh  have 
a  wonderful  labyrinth  of  the  ear  for  that 
purpofe. 


CHAP.'  IV. 


0 f  the  JlruSlure  and  life  of  the  verge  or  lip  of  the  Snail,  and  of  its  refpiration 
and  voice  with  other  experiments  :  alfo  of  its  glands ,  veffels ,  and  what  it  has 
in  the  place  of  feet. 


HAVING  defcribed  the  eyes,  mouth, 
and  teeth,  and  treated  of  the  fmell  and 
take  of  the  Snail ;  it  is  proper  I  fhould  now 
treat  of  the  aperture,  through  which  the  parts 
of  generation  occafionally  difclole  themfelves. 
This  I  fhall  confider,  when  I  come  to  fpeak  of 
thofe  parts  themfelves,  but  previoufly  to  that, 
I  fhall  fay  fomething  of  its  lip,  or  the  flefhy 
verge  at  the  head,  and  of  the  apertures  in  it, 
as  alfo  of  the  fringed  margin  of  the  body,  and 
the  little  excrefcences  vifible  on  thofe  parts, 
and  of  the  vedels  that  run  between  them. 

Tab.  IV.  fig.  I.  The  verge  that  furrounds 
the  whole  body  of  the  Snail  is  not  fo  broad 
within  as  on  the  outfide,  and  is  connected  very 
clofely  to  the  extremity  of  the  fihell  both  in¬ 
wardly  and  outwardly.  As  this  is  provided 
with  a  great  number  of  mufcles,  it  accordingly 
adls  with  various  motions,  fuitable  to  the  dif¬ 
ferent  intentions  of  the  Snail.  Hence  it  is,  that 
its  true  figure  cannot  be  determined,  for  it  is 
continually  contracting,  expanding,  and  chang¬ 
ing  its  form.  Where  it  is  annexed  to  the 
upper  part  of  the  Snail’s  body,  it  exhibits  two 
lingular  incilions  like  two  little  tongues ;  and 
underneath  the  right  fide  of  the  belly,  it  has  a 
remarkable  aperture.  Tab.  IV.  fig.  i.  g ,  which 
ferves  to  take  in  air ;  befides  which,  it  has 
another  ƒ,  whereby  the  fasces  or  excrements  are 
voided,  as  if  by  a  fmall,  oblong  and  curled  in- 
teftine.  The  colour  of  this  verge  is  white, 
with  certain  yellow  fpots,  grounded,  as  it  were, 
on  a  pale  tranfparent  green.  On  the  infide, 
where  it  is  joined  to  the  fihell,  it  is  of  a  black- 
ifh  colour,  fomewhat  approaching  to  blue.  It 
has  diderent  ules,  as  appears  both  from  what 
has  been  hitherto  faid,  and  from  what  I  fhall 
hereafter  obferve,  when  I  come  to  treat  at  large 
of  the  Snail’s  bone. 

On  the  infide,  this  verge  is  arched,  as  it  were, 
and  reaches  with  its  cavities  upwards,  towards 
tne  pointed  extremity  of  the  body,  to  the 
windings  of  which,  thefe  cavities  are  adopted. 
Above,  in  the  inward  furface  of  the  border,  there 
aie  leveral  veins,  Tab.  V.  fig.  iv.  a,  which 
run  there  naked  or  uncovered.  But  below  in 
its  cavity,  aknoft  underneath,  on  the  left  fide, 
and  in  the  declivity  of  the  body,  is  placed  the 
heart  c,  which  may  be  feen  to  beat,  even  through 
the  external  fkin,  before  that  part  is  taken  off: 

I  have  therefore  marked  its  figure  from  the 
origin  with  points.  Tab.  V.  fig.  iv.  /.  This 


heart  and  its  veins  are  continually  refreshed 
with  the  air,  which  the  Snail  impels  into  it 
through  the  aperture  of  its  verge,  Tab.  V. 
fig.  iv.  b  :  for  as  the  Snail  rolls  its  body  out  of 
the  filiell,  fo  in  proportion  it  drives  the  air  into 
the  cavity  of  its  verge ;  and  again,  according 
as  it  draws  back  its  body  into  the  fihell,  fo  it 
likewife  expels  the  air  from  thence.  This  may 
be  efleemed  fomething  analogous  to  refpiration, 
as  I  have  fhewn  in  the  year  1667,  in  my 
treatife  on  that  fubjedl,  and  exemplified  parti¬ 
cularly  in  the  cafe  of  the  garden  Snail. 

When  the  Snail  has  crept  out  of  its  filiell,  and 
is  put  into  water,  the  air  contained  in  the  cavity 
of  this  verge  makes  it  fwim  on  the  furface  ; 
but  when  the  Snail  is  within  its  flony  fkin, 
and  the  cavity  of  its  verge  is  clofed  and  com- 
preffed,  it  finks  to  the  bottom,  if  it  be  thrown 
into  the  water.  But  if  the  Snail,  as  it  lies  in 
the  water,  creeps  again  out  of  its  fhell,  the 
cavity  of  the  verge  is  immediately  filled  with 
the  water  rufhlng  into  it,  which  then  does  the 
bufinefs  of  air,  which  would  have  been  im¬ 
pelled  thither  3  hence  it  happens,  that  by  a  new 
kind  of  refpiration,  this  water  is  fometimes 
moved  within  and  fometimes  without  the  fihell, 
according  as  the  Snail  rolls  its  body  out,  or 
draws  it  into  it. 

The  Snail  has  no  voice,  nor  makes  any  noife, 
except  that  it  produces  a  kind  of  biffing  when 
touched  with  a  flick,  or  any  thing  elfie,  and 
fuddenly  draws  in  its  body;  for  then,  as  the 
aperture  through  which  the  air  is  conveyed,  is 
in  a  manner  flopt  up,  it  cannot  readily  get 
out ;  and  this  caufes  the  luffing  found. 

Sometimes  it  happens  that,  do  what  we  will, 
we  cannot  get  the  Snail  out  of  its  fhell,  in 
order  to  make  this  experiment,  by  which  we 
might  fee  that  the  air  is  forced  into  and  out 
of  the  body,  through  the  aperture  of  the  verge. 
But  if  you  have  a  mind  to  make  the  experi¬ 
ment,  and  obferve  in  what  a  wonderful  man¬ 
ner  this  aperture  then  fhuts  and  opens  itfelf,  you 
muff  flrike  the  fhell  a  little  on  the  hinder  part 
with  the  back  of  a  knife  ;  then  immediately 
the  Snail,  compelled  to  it  by  the  pain  that  it 
feels,  will  creep  forward,  and  will  plainly  flic w 
the  opening  through  which  the  air  paffes,  toge¬ 
ther  with  the  manner  of  its  refpiration. 

The  extreme  fringed  margins  of  the  body 
are  planted  as  it  were  with  numerous  glandu¬ 
lar  tubercles  or  excrefences,  Tab.  IV. fig.  i.hbh, 
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from  which  the  mucus  or  flimy  moifture  iffues. 
Thefe  tubercles  are  covered  with  a  great  num¬ 
ber  of  veffels,  which  run  between  and  furnifh 
them  with  matter  for  the  ilimy  humour. 
Thefe  glands  projed  beyond  the  furface  of  the 
skin,  and  are  covered  as  it  were  with  white 
tranfparent  points,  between  which,  as  between 
ridges,  or  in  furrows,  the  veffels  are  feen  to 
creep.  This  order  is  contrary  to  that  which 
the  all-wife  Creator  of  the  world  hath  chofen 
in  the  leaves  of  trees ;  for  in  the  latter,  the 
veins  and  nerves  are  ufually  fomewhat  promi¬ 
nent,  and  the  fucculent  part  is  depreifed  and 
placed  between  them. 

The  greateft  part  of  the  fubftance  of  thefe 
fringed  margins  confifts  of  three  membranes. 
The  firft  and  uppermoft  of  thefe  is  a  glandular 
skin;  the  middle  one  is  a  glandular,  but  thin, 
membrane ;  and  the  lowed  is  a  fomewhat 
thicker  membrane  fmooth  and  ilippery.  Under 
thefe  the  body  of  the  Snail  is  interwoven  with 
drong  mufcles,  by  the  help  of  which,  and 
with  a  fingular  kind  of  motion,  refembling, 
as  it  were,  the  waves  and  billows  of  the  fea, 
it  moves  at  pleafure  its  fhell  and  whole  body. 
Thefe  fringes  therefore  perform  the  office  of 
feet  in  this  little  animal,  and  they  may  be  pro¬ 
perly  called  the  general  foot  of  the  body.  This 
whole  part  is  tender  and  fpungy  ;  yet,  when  it 
is  pricked  with  a  needle,  it  can  contrad  its 
mufcles  with  fo  much  force,  that  it  draws  up 
and  joins  itfelf  together,  fo  as  to  become  as  hard 
as  leather. 

C  H  I 
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The  part  of  the  body  which  lies  under  thefe 
is  very  white,  and  is  covered  with  an  even 
skin,  which  feems  to  me  more  tender'  than  the 
former;  but  it  is  glandular  like  that,  and  is 
fitter  for  motion,  by  reafon  of  its  finenefs.  If 
the  Snail  be  differed  to  creep,  this  motion  may 
be  obferved  very  beautifully;  for  if  the  glafs 
be  inverted,  as  the  Snail  is  creeping  on  it,  this 
admirable  motion  will  be  perfectly  confpicuous: 
it  refembles  fmall  waves,  which,  when  agitated 
with  a  gentle  wind,  flowly  follow  each  other; 
nor  can  I  explain  this  motion  by  a  more  proper 
example. 

As  to  the  motion  of  the  animal  fpirits  being 
obferved,  like  fmall  globules  moving  from  the 
head  to  the  tail,  and  again  from  the  tail  to  the 
head,  in  a  naked  Snail  thrown  into  the  water ; 
it  is  indeed  a  mere  chimerical  notion,  invented 
by  thofe  philofophers  who  make  no  experi¬ 
ments  to  guide  them,  but  grow  pale  over  their 
books  only.  The  reafon  of  the  appearance 
which  gave  birth  to  the  opinion,  is  this,  that 
when  the  Snail  is  thrown  into  the  water,  fome 
air  always  remains  fixed  in  the  mucus  of  the 
body,  which  never  fhews  any  regular  or  deter¬ 
minate  motion,  although  it  really  has  a  very 
ftrong  one ;  for  the  little  bubbles  always  retain 
their  order  and  fituation  among  themfelves, 
though  they  are  contradcd  and  expanded  with 
the  body  ;  that  is,  they  are  heaped  one  upon 
another,  and  again  feparated  from  each  other 
from  time  to  time. 


P.  V. 


Of  the  aSlions ,  and  of  the  Jlre?igth  and  life  of  the  Snail .  How  it  is  to  he 

killed  for  diffeSlion ,  with  further  experiments  ;  and  an  account  of  the  effeSl  fait 
has  072  this  creature. 


WHEN  Snails  are  difpofed  to  red,  fo 
as  to  remain  quiet  without  any  motion 
of  their  verge  or  foot,  they  difcharge  a  great 
quantity  of  flimy  matter  from  their  bodies, 
which,  when  dried,  anfwers  the  purpofe  of  a 
couch  or  hammock,  in  which  they  relt.  This 
they  do  in  the  day-time,  and  they  will  lie  in 
this  manner  as  long  as  it  rains,  or  the  atmof- 
phere  continues  cool  ;  for  nothing  diftreffes 
them  more  than  drought. 

From  this  we  learn  alfo,  that  their  flimy 
humour,  which,  at  other  times  is  clear  and 
white,  is  more  coloured,  or  has  greater  variety 
of  tinds,  the  lefs  of  it  they  have  in  their  veffels 
and  glands. 

Thefe  creatures  are  very  fond  of  company 
at  the  time  they  are  increafing  their  fhell,  for 
then  hundreds  of  them  gather  together  in  fhady 
places,  that  they  may  be  at  leifure  for  that  bu- 
finefs,  lying  quiet  and  clofe  to  each  other,  efpe- 
cially  for  fome  days  before  they  begin  to  copu¬ 
late  ;  as  I  fltall  fhew  in  its  proper  place. 

Life  is  very  ftrong  in  them,  infomuch  that 
they  will  live  fix  or  feven  days  under  water. 


Nay,  if  they  are  wounded,  and  even  dragged 
from  their  skin  or  fhell,  they  will  ftill  live  four 
days,,  provided  they  are  put  into  water.  They 
are  fo  ftrong,  that  they  can  very  eafily  creep 
forward,  and  move  themfelves  to  all  quarters, 
with  another  Snail  flicking  to  their  fhell ;  nay, 
one  will  fometimes  draw  two  others.  The 
period  of  their  natural  lives  cannot  be  certainly 
determined,  but  I  am  inclined  to  think  they 
live  to  a  very  great  age,  which  may  be  pro¬ 
bably  conjedured  from  the  flow  increafe  of 
their  fhell :  on  the  furface  of  their  fhells  are 
feen  a  very  great  number  of  the  fame  kind  of 
marks,  Tab.  IV.  fig.  n.  s ,  obiervable  in  a 
cow’s  horn,  from  which  the  country  people 
compute  the  age  of  that  creature. 

The  diffeding  Snails  has  coft  me  great  la¬ 
bour  ;  for  this  operation  is  very  difficult,  and 
muff  be  performed  whilft  they  are  living.  If 
we  fprinkle  the  Snail  with  fait,  it  is  not  con- 
fumed,  as  is  generally  thought,  but  only  killed, 
and  then  the  ftrong  contradion  of  the  muf¬ 
cles  draws  up  all  the  internal  parts  to  fuch  a 
degree,  that  nothing  can  be  feen  diftindly.  All 
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the  flimy  humour  is  then  difcharged  out  of  the 
body  3  fo  that  Ï  obferved,  that  the  fpermatic 
parts  themfelves  were  rendered  three  tunes 
fm  aller  in  this  fpecies  of  Snails,  which  is  in¬ 
deed  very  worthy  of  obfervation.  Salt  there  ore 
feems  to  me  to  be  a  matter  proper  for  clean nng 
the  Snail,  for  by  this  means  all  its  humours  are 
difcharged.  The  infetft  might  _  otherwise  be 
rubbed  over  with  home  purgative  medicines, 
in  order  to  try  what  effecft  they  would  produces 
and,  indeed,  the  fuccefs  of  fuch  an  experiment 
would  be  of  fome  ufe  in  the  medicinal  art. 
I  have  often  refolved  but  have  not  had  oppor¬ 
tunities  to  try  it.  I  think  that  the  adt  of 
purging  in  our  inteftines  is  perfoimed  in  the 
fame  manner,  that  this  effect  is  produced  on 
the  ou tlide  of  the  Snail  5  for  the  acrid,  pungent, 
and  provocative  ftimulus,  irritates  ah  the  glan¬ 
dular  parts  of  our  inteftines ;  and  thele  parts 
are  fituated  on  the  skin  of  the  Snail,  whereby 
they  throw  off  and  difcharge  the  humours 
contained  in  them  ;  and  at  the  fame  time  wafh 
away,  as  it  were,  every  thing  they  find  offen- 
iive.  This  is  manifedl  in  the  faliva,  which  is 
copioufly  difcharged  from  our  falival  dudts, 
when  any  acrid  and  ftimulating  remedies  are 
held  in  the  mouth.  This  any  perfon  may 
experience  very  clearly,  if  he  chews  the  roots 
of  pellitory  of  Spain. 

I  cannot  therefore  agree  that  purging  is  pe¬ 
culiar  only  to  a  few  particular  medicines,  which 
the  pradtice  has  feledted  for  that  purpofe  3  or 
that  particular  humours  are  expelled  from  the 
body,  by  fuch  as  are  commonly  called  fpecific 
purgatives  3  as  if  thefe  knew,  from  reafon  and 
judgment,  how  to  diftinguifh  water  from 
phlegm,  and  the  latter  from  all  other  fupejr- 
fluous  humours  3  and  to  fecrete  this  only,  and 
throw  it  out  of  the  body.  Whereas,  it  is  more 
agreeable  to  experience,  that,  that  matter  only 
is  difcharged,  wherewith  the  body  abounds  moft, 
and  which  is  more  than  any  other  copious  in  its 
veflels  at  that  time.  If  this  be  fo,  it  will  be  fuffi- 
cient  to  obferve,  in  regard  to  purgatives,  whether 
they  be  hot,  dry,  cold,  or  moifB  nor  will  there  be 
any  further  necefiity  to  load  the  memory  with 
new- invented  names  and  fidlitious  diftindlions. 


It  is  improper  to  put  Snails  into  fpirit  of 
wine,  oil  of  tturpentine,  or  any  other  fuch 
liquors,  in  order  to  kill  them  3  and  though  I 
have  fometimes  killed  other  infedls  with  the 
vapour  of  lighted  lulphur,  that  they  might  re¬ 
main  whole  for  the  diftedtion  3  vet  I  have  fancied 
the  fitteft  and  beft:  contrivance  for  this  purpofe, 
is  to  kill  the  Snail  flowly,  or  by  degrees,  by 
keeping  it  under  the  water.  This  method  is 
attended  with  this  great  advantage,  that  the 
Snail  never  contradis  its  mufcular  parts  3  which, 
on  the  contrary,  are  beautifully  expanded : 
for  the  water  penetrating  into  the  orifice,  of  its 
glands,  mixes  with  the  flimy  humour  there* 
and,  at  the  fame  time,  by  dilating,  furprifingly  ex¬ 
pands  the  whole  body.  Hence  1  have  found  that 
many  parts,  which  otherwife  are  hidden,  or  can¬ 
not  be  inveftigated,  but  by  great  labour,  become 
vifible  with  great  familiarity,  as  the  aperture 
of  the  genital  organs  with  the  penis  and  uterus, 
the  teeth  alfo,  and  the  form  of  the  verge  or 
extremity  of  the  body,  the  glands  and  other 
parts  are  all  rendered  confpicuous  on  account  of 
the  water  contained  in  them  3  the  Snails  are, 
therefore,  by  this  means,  rendered  fit  for 
diftedtion. 

Some  curious  perfons  feed  this  kind  of  Snail 
in  their  gardens,  and  at  their  country  feats,  as 
I  remember  to  have  feen  at  the  Hague  and 
Culenburgh,  in  the  kitchen  gardens  of  the 
illuftrious  counts  Maurice  and  Waldeck  3  and 
in  many  other  places,  particular  in  grotto’s, 
which  are  adorned  with  fea  produdtions.  The 
propereft  time  for  removing  thefe  Snails  is  in 
the  winter,  for  then  they  lie  clofe  in  their  fhells 
without  motion,  and  are  defended  therein  by  a 
particular  kind  of  operculum,  or  cover,  formed 
by  a  hardened  quantity  of  the  flimy  moifture 
vented  for  that  purpofe,  which  very  exadtly 
clofes  up  the  entrance  into  the  fihell.  If  they 
are  to  be  fent  from  place  to  place  in  fummer, 
the  beft  way  is  to  fend  them  wrapped  up  in  a 
quantity  of  frefh  herbage  3  when  they  are  de- 
ligned  to  be  eat,  they  fhould  be  put  into  a 
bag,  and  chopped  ftraw  fcattered  between 
them,  by  the  pricking  of  which  they  are  pre¬ 
vented  from  creeping  out  of  their  fhells. 


CHAP.  VI. 


Of  the  internal  parts  of  Snails ;  and  frf  of  the  hearty  its  auricle ,  the  vena  cava , 
and  aorta.  And  alfo  of  the  bloody  and  its  perpetual  circulation .  Of  the 

difference  of  the  [limy  humour  from  the  blood.  Of  the  cavities  of  the  verge , 
a, id  alf  o  of  the  facculus  calcarius ,  or  bag  of  alkaline  matter.  'To  which  is  added , 
a  cm  ious  experiment ,  pertaining  to  the  motion  of  the  mufcles. 


AS  I  have  hitherto  been  taking  a  furvey 
of  many  of  the  external,  and  of  fome 
ot  the  internal,  parts  of  the  Snail,  I  propofe  to 
go  on  now  to  a  defcription  of  its  fhell  :  but 
then  it  will  be  moft  proper  to  difcourfe  of  that, 
after  I  (hall  have  delcribed  thofe  parts  from 
whence  the  fhell  itfelf  derives  its  nutriment 
and  growth.  As  I  have  already  gone  through 


the  examination  of  the  principal  internal  parts, 
I  fhall  not  confine  myfelf  rigidly  here  to  the 
order  ufually  obferved  by  anatomifts,  who 
commence  their  inquiries  with  the  belly  or 
head  3  they  do  this  to  get  rid  of  thofe  parts, 
which  would  firft  taint  3  but  no  noxious  fubjedt 
is  to  be  feared  in  this  cafe,  and  the  animal  itfelf 
being  finali,  I  have  chofen  rather  to  treat  firft 

thoroughly 
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thoroughly  of  thofe  parts,  which  were  firft  ob¬ 
vious  to  me.  Neither  need  I  be  uneafy,  if  I 
have  delineated  one  part  fomewhat  larger,  and 
the  other  fomewhat  lefsj  the  microfcope  not 
admitting  of  greater  accuracy:  and  indeed  this 
avails  nothing  in  our  attempts  to  inculcate  a 
knowledge  of  the  fubje<ft,  unlefs  fome  particular 
points  may  be  more  diftinctly  underftood,  if  on 

that  occafion,  the  parts  are  exhibited  a  little 
larger  than  the  life. 

The  beft  manner  of  differing  the  Snail  is 
the /hell  Tab.  IV.  fig.  u. being  pulled  off, 
to  begin  at  the  verge  of  the  body,  fig.  Im  e  . 
which  alfo  fhould  be  cut  off  from  the  left  fide’ 
with  a  fine  pair  of  fciffors  3  in  the  doing  this] 
taking  care  not  to  pierce  the  apertures  g,  fituated 
on  its  right/;  thefe  ftill  remaining  unhurt,  the 

1S  be  feParated  from  the  body,  which 
vihbly  adheres  to  it  below  3  for  otherwife,  unlefs 
thefe  apertures  be  carefully  avoided,  the  outlet 
of  the  inteftines,  and  the  paffage  of  the  alkaline 
bag,  will  be  equally  injured. 

In  this  management,  what  firft  meets  the 
eye,  is  the  skin  of  the  fubjacent  body,  which  is 
concealed  by  the  upper  and  under  part  of  the 
verge,  or  a  membranaceous  fubftance,  as  with 
a  covering,  being  much  more  delicate  about 
that  place,  and  of  a  whitifh  or  palifh  colour, 
and  compofed  of  oblong  mufcular  fibres.  If 
you  have  nicely  feparated  this  part  of  the  inter¬ 
nal  skin,  you  will  fee  the  tranfverfe  mufcles 
lying  under  it  3 .  which,  though  not  altogether 
colourlefs,  are  in  fome  degree  tranfparent  ;  and 
on  both  fides,  in  the  foft  or  bending  part  of  the 
belly,  there  will  be  oblerved  certain  mufcles 
refembling  a  faw,  which  ftretch  their  tendons 
above  the  peritoneum  3  but  the  fmall  mufcle, 
running  tranfverly,  is  fituated  above  the  perito¬ 
neum,  under  which  it  lies.  All  thefe  mufcles 
ferve  to  prefs  the  body  inwards,  and  to  move 
forwards  the  contents  of  the  inteftines,  and  of 
the  fpermatic  veffels. 

.  ^ut  after  verge,  together  with 

its  membranaceous  parts,  be  drawn  backwards 
over  the  bending  of  the  body,  and  then  cut  off 
from  the  place  where  it  adheres,  then  imme¬ 
diately  appear  the  veins.  Tab.  V.  fig.  iV.  a, 
which  run  beneath  toward  the  verge  b,  and  the 
heait  c,  with  its  auricle  d ,  and  the  vena  cava  juft 
dawning  out  of  it  3  together  with  the  various 
cavities,  in  which  the  air  is  moved,  and  fome 
other  fmall  parts  befide,  fuch  as  the  alkaline 
bag  e,  and  its  dud:  lying  next  to  the  inteftine, 
the  inteftinum  return  ƒ  itfelf,  the  liver,  and 
certain  parts  belonging  to  the  fpermatic  veffels. 
Some  of  thefe  I  fhall  now  defcribe  in  their 
order,  and  of  the  others  afterwards  in  their 
place.  Firft,  of  the  heart. 

The  heart  is  fituate  in  the  middle  of  the 
Snail’s  body,  near  the  extremity  of  the  arch 
of  the  verge,  which  furrounds  the  whole  bo¬ 
dy  j  and  at  that  place,  a  little  to  the  left,  in 
the  bending  of  the  body,  by  reafon  of  the 
thinnefs  of  the  inteftine  membranes,  which 
are  perfedly  tranfparent,  Tab.  IV.  fig.  1.  /,  Jt 
xs  dilcerned  moving.  It  is  included  in  an  ex- 
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tremeiy  thin  bag  or  pericardium,  in  whofe 
cavity  there  is  ample  abundance  of  watery 
moilture,  as  clear  as  the  pureft  chryftal.  The 
pericardium  being  diffeded,  immediately  ap¬ 
pears  the  beating  heart,  Tab.  V.  fig.  iv.  c, 
with  its  auricle  d ;  which,  being  of  a  mem¬ 
branaceous  and  exceeding  delicate  texture, 
is  feen  to  be  interwove  within,  with  divers 
as  well  fleftiy  as  membranaceous  fibres,  in  the 
fame  manner  as  is  feen  in  the  auricles  of  the 
heart  of  a  man,  and  other  animals.  The 
heart  itfelf  is  of  a  flefhy  fubftance,  and  of  a 
pale  reddifh  colour,  exhibiting  a  mufcle,  which 
or  the  fpace  of  a  day  will  continue  waftin^ 
away  into  water,  and  yet  not  be  cleared  from 
all  its  blood.  The  external  fuperficies  of  the 
heart  is  ftnooth,  and  it  is  fhaped  like  a  pear; 
but  the  internal  parts  are  uneven,  with  feveral 
fleftiy  columns,  hairs,  and  fibres,  much  the 
fame  as  we  obferve  in  the  hearts  of  men  and 
brutes:  .  hence  it  is  that  the  heart  may  be 
eafily  diftinguiftied  by  the  many  finufes  and 
angles  in  it,  and  it  is  very  fibrous.  At  its 
entrance,,  near  the  auricle,  there  adhere  two 
little  femi-lunar  valves  c,  which  ferve  to  hinder 
the  blood  from  returning  into  the  auricle. 
But  as  there  is  only  one  auricle  to  the  heart, 
fo  is  it  only  found  in  one  cavity  3  and  agreea¬ 
bly  to  this,  there  are  alfo  found  two  kinds  of 
veffels  there,  namely,  the  veins  and  arteries. 
The  veins,  above  the  auricle  d  of  the  heart, 
are  confpicuous  without  much  pains,  and  in 
particular  the  vena  cava  may  be  obvioufly  feen; 
out  of  which  others,  juft  fpringing  forth,  arc 
interwoven  amongft  one  another  after  a  fur- 
piifing  manner,  and  form  an  elegant  kind  of 
net-work.  The  arteries  are  not  difcovered 
without  greater  difficulty,  nor  can  they  ever 
be  feen,  but  at  the  firft  opening  of  the  body. 
The  beginning  of  the  aorta,  or  great  artery, 
is  about  that  place  without  the  belly,  where 
the  heart  is  united  to  the  calcarious  bag  ^3  and 
the  great  artery  derives  its  origin  from  the 
cone,  or  more  acute  extremity  of  the  heart, 
and  is  a  liftle  dilated,  at  its  very  beginning,  as 
is  common  in  fifties  3  immediately  from  this 
pait  it  difperfes  its  ramifications  every  way, 
both  through  the  internal  parts  of  the  body, 
and  outwardly  among  the  membranes,  equally 
backward  to  the  fpire,  and  forward;  firft,  in¬ 
deed,  refpefting  thofe  parts  it  borders  upon, 
namely,  the  calcarious  bag  e}  the  inteftines,  the 
liver,  the  ftomach,  and  thé  fpermatick  veffels  3 
then  immediately  proceeding  to  the  coat  in¬ 
verting  the  liver,  and  then  to  the  mufcles, 
nerves,  and  little  glands  of  the  skin.  I  have 
delineated  h  fome  of  the  more  remarkable  ra¬ 
mifications,  only  with  their  divifions,  and  have 
marked  the  reft  of  its  body,  and  its  fpiral 
fhape,  with  points  tiiiy  that  the  fituation  of 
thefe  parts  might  thence  be  underftood. 

The  blood  contained  in  the  heart,  and  its 
arteiies,  appears  of  a  whitifti  colour,  inclining 
fomething  to  blue  3  and  hence  it  differs  very 
much  from  that  of  men  and  brutes  3  for  the 

blood 
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blood  of  all  thofe  is  of  a  deep  red  ;  but,  as  the 
blood  in  fmall  animals,  excepting  thofe  only 
which  live  in  the  bowels  ot  the  eaith,  as 
many  as  I  have  known  of  them,  want  that 
purple  colour;  for  this  reafon  then  authors, 
who  are  only  wife  in  their  own  {peculation, 
have  called  them  animalcula  exfanguia,  or 
animalcules  without  blood,  though  even  in 
fome  human  bodies,  there  has  been  obferved 
fometimes  white  blood  in  the  arteries.  The 
blood  of  the  Snail  is  of  a  glutinous  confift- 
ence,  clammy,  and  pituitous  or  phlegmatic ;  if 
poured  into  water,  it  fhews  itfelf  like  a  sky-co¬ 
loured  cloud,  which  gradually  expands,  and 
grows  more  and  more  tenuous,  and  at  length 
quite  vanifhes ;  and  is  indeed  a  very  pleafant 
fight. 

The  blood  which  remains  from  the  nu¬ 
trition  of  the  membranes,  returns  through 
many  extremely  fmall  veins  toward  the  heart, 
there  to  undergo  a  new  concoCtion.  Thele 
veins  are  chiefly  fcattered  about  the  exter¬ 
nal  parts  of  the  body,  and  are  there  very 
confpicuous ;  for  thofe  veflels  which  we  fee 
there,  are  almoft  all  confpicuous,  as  they  may 
be  feen  among  the  pointed  little  glands  of  the 
verge.  All  thefe  veins  converge  in  one  large 
trunk  called  the  vena  cava ;  which,  as  we 
have  juft  faid,  may  very  plainly  be  feen  on  the 
internal  fuperficies  of  that  arched  membra¬ 
naceous  part  of  the  rim  or  fringe  of  the  Snail, 
Tab.  V.  fig.  iv.  b  ;  for  the  veins  run  off,  under 
and  through  this  verge  or  fringe,  and  after¬ 
wards  difcharge  their  contents  into  the  auri¬ 
cle  d  of  the  heart ;  which  then,  by  its  con¬ 
traction  and  fyftole,  again  protrudes  this 
blood  into  the  heart  c ;  and  the  heart,  with 
a  manifeft  circulation,  again  ejeCts  it  into  the 
arteries,  and  thofe  again  into  the  veins ;  that 
the  motion  may  never  be  interrupted,  but  the 
blood  maintain  its  courfe  through  the  body. 
Hence  the  pulfation  of  the  heart  is  firft 
difcerned  in  its  auricle  ;  but  afterwards  in  the 
heart  itfelf ;  thofe  veins  which  fpring.  from 
the  vena  cava,  are  formed  and  difperfed  with 
fuch  wonderful  artifice,  in  the  aforementioned 
membrane,  that  I  have  determined  to  fet  forth 
an  accurate  drawing  of  them  ;  to  the  end, 
that  the  works  of  God  may  be  fo  much  the 
more  clearly  underftood,  and  more  firmly 
imprefled  on  the  memory. 

The  heart,  with  its  auricle,  is  never  more 
diftinCtly  feen,  than  when  it  is  cut  open 
through  the  vena  cava,  diftended  with  a  blaft, 
and  then  half  dried  ;  but  if  it  be  dried  too 
much,  it  is  lefs  forcibly  contracted ;  and  its  in¬ 
ternal  fabric  and  fmall  valves  cannot  be  fo 
conveniently  viewed.  But  feeing  thefe  veflels 
all  contain  a  whitifh  or  lightly-coloured  blood, 
from  which  they  may  be  eafily  taken  for 
nerves ;  it  is  therefore  expedient  that  they  be 
firft  filled  with  an  injection  of  fome  coloured 
matter ;  which  operation,  by  reafon  of  the 
exceeding  fmallnefs  and  finenefs  of  thofe 

parts,  is  indeed  a  very  curious  and  difficult 
task. 


For  thofe  who  delight  to  engage  in  fuch  a 
procefs,  there  are  colours  of  that  fort  which 
fubfide;  and  thofe  ought  to  be  mixed  with  fo 
fine  a  liquor,  that  it  may  pafs  through  the 
pores  of  thé  Veflels,  and  fly  off  into  the  air. 
But  if  any  one  ufe  a  liquor  of  a  Ample  colour, 
then  they  will  be  all  of  one  tinge,  nor  can  any 
thing  be  diftinCtly  exhibited  to  the  eye.  I 
might  explain  many  of  the  operations  and 
artifices  requifite  to  the  perfecting  this  matter; 
but  this  part  of  the  work,  beyond  my  ex¬ 
pectation  and  defign,  has  grown  redundant 
enough  under  my  hands  already. 

The  difference  between  the  blood  and  the 
flimy  humour  in  the  Snail  is  very  remark¬ 
able,  and  may  be  obvioufly  known  only  by  the 
colour  and  confidence  ;  for  though  the  blood 
is  thin  and  fluid  in  the  veins,  it  becomes 
tenacious  after  it  is  taken  out  of  thofe  veflels. 
Nay,  although  it  be  immediately  thrown  into 
water,  it  does  not  mix  therewith,  unlefs  it  be 
fhook  a  little.  On  the  other  hand,  the  flimy 
humour  fecreted  by  the  glands,  takes  a  long 
time  before  it  is  diflolved  in  water,  becaufe 
it  is  tenacious  and  thick;  and  this  is  of  a 
white  colour,  and  may,  therefore,  by  thofe 
qualities,  be  eafily  diftinguifhed  from  the 
blood  ;  whenever  the  wounded  Snail  is 
thrown  into  the  water,  in  order  to  mix  the 
blood  and  this  flimy  humour  with  it. 

The  blood,  being  laid  upon  white  paper; 
leaves  no  glofs;  whereas  the  flimy  humour 
covers  it,  as  it  were,  with  a  bright  varnifh; 
like  filver ;  it  may  therefore  be  mixed  with 
colours,  to  give  them  a  glofs.  Thofe,  who  eat 
Snails,  efteem  their  blood  very  highly,  and 
call  it  their  liquor,  taking  particular  care  that 
it  fhould  not  be  loft ;  and  I  think  they,  as 
well  as  thofe  who  eat  oyfters,  have  fome 
reafon  for  fo  doing. 

After  what  manner  the  flimy  humour 
diftils  from  the  glands  of  the  skin,  may  be 
feen  in  this  manner ;  the  skin  muft  be  wiped 
with  fpungy  blotting  paper,  until  none  of  the 
flimy  humour  is  feen,  or  till  the  whole  is 
cleared  off;  then  the  skin  muft  be  taken  be¬ 
tween  the  fingers  and  prefled  gently  ;  and  if 
this  be  done  under  the  microfcope,  the  flimy 
humour  will  be  feen  to  come  out  infenfibly, 
from  the  glandular  pores  of  the  skin,  like 
clear  and  minute  points  ;  thefe,  by  continuing 
the  prefiure,  will  become  fmall  drops ;  and 
thefe,  in  fome  time  gathering  together,  will 
form  a  confiderable  collection  of  this  matter  ; 
fo  that  the  whole  skin  will  be  moiftened,  and 
become  glutinous. 

The  cavity  of  the  arched  verge,  in  which 
the  air  moves,  forms  a  round  bow  or  arch, 
occafioned  by  the  membrane’s  expanding 
itfelf  againft  the  fhell ;  but  this  happens  only 
when  the  Snail  lies  in  its  lhell ;  for  when  it  is 
taken  from  thence,  the  membrane  of  the 
verge  immediately  flips  into  the  parts  under¬ 
neath  ;  fince  it  is  no  longer  fuftained  by  this 
fupport  againft  the  fhell,  being  connected  to 
the  latter  only  by  the  toughnefs  of  the  mucus, 

or 
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or  flimy  humour.  If  this  membrane  be  again 
fwelled  up  from  its  aperture  for  air,  it  will  be 
obferved  to  expand  itffclf  very  beautifully  againft 
the  fhell.  This  cavity  in  the  right  fide  of  the 
body  reaches  to  the  turn  of  the  inteftines ;  but 
in  the  left  fide,  where  the  heart  is  fituated,  it 
goes  according  to  the  windings  of  the  liver, 
and  follows  the  turnings  of  the  latter,  unto  the 
third  and  fecond  convolutions  of  the  inteftines 
in  the  body. 

In  this  arch  of  the  Snail’s  verge,  near  to  the 
heart  and  its  auricle,  there  is  feen.  Tab.  V. 
fig.  iv.  ey  a  certain  oblong,  triangular  little 
part,  to  which  the  heart  c  is  fixed  and  united, 
there  being  nothing  between  them  but  the 
pericardium.  But  on  the  outfide  it  fwells. 
Tab.  IV.  fig.  I.  through  the  fkin ;  and  is 
very  vifible  in  a  boiled  Snail,  when  taken  out 
of  its  fhell,  fig.  i  v.  o.  This  latter  likewife  fhews 
the  figure  of  the  body  at  that  time,  that  is, 
the  convolutions  p  of  the  liver,  and  after  what 
manner  the  verge  contradis  itfelf  q.  The  colour 
of  this  little  part  is  like  that  of  grey  afhes  mixed 
with  water.  On  the  hinder  part  it  is  connected. 
Tab.  V.  fig.  v.  /,  very  ftrongly  with  a  certain 
part  of  the  inteftines  and  liver  ;  but  that  part 
of  it  which  is  feen  through  the  outmoft  mem¬ 


brane  which  covers  the  body,  is  obferved  to 
be  interwoven  with  many  veffels.  On  the 
other  fide,  its  colour  is  more  waterifh  m  than 
where  it  is  of  an  afhy-grey,  and  conneded  to 
the  pericardium  k. 

I  firft  thought  that  little  part  was  the  fpleen, 
but  when  I  viewed  it  more  accurately,  I  ob¬ 
ferved  that  it  difcharged  itfelf  into  a  pretty 
large  dud,  which  runs  near  the  inteftinum 
redum,  or  ftraight  gut,  fig.  iv.  f  and  in  my 
opinion  opens  into  it.  I  therefore  now  believe 
this  part  to  be  a  glandular  little  body,  or  a 
facculus  or  bag,  whereby  the  Calcarious  mat¬ 
ter  of  the  blood  is  drained  from  the  body,  and 
depofited  in  the  inteftinum  redum,  or  ftraight 
gut  ;  and  accordingly  we  find  that  fuch  a 
matter  is  there  fometimes  mixed  with  the  ex¬ 
crements.  If  this  little  part  be  difteded,  and 
put  into  water,  it  exhibits  a  glandular  fub¬ 
ftance  ;  but  as  it  abounds  with  a  grey  calca¬ 
rious  humour,  it  makes  the  water  muddy. 
On  the  fide  oppofite  to  the  inteftine  it  appears 
fomewhat  bright,  and  feems  to  confift  of  a 
glafly  fubftance ;  it  has  the  fame  afped  in  feve- 
ral  places ;  alfo  in  the  middle,  where  it  feems 
divided  into  little  grains,  which  are  vifible  un¬ 
derheath  :  it  taftes  like  afhes. 


CHAP. 


VII. 


Of  the  liver ,  biley  ftomachy  inteftines  >  and  ftalival  vejfels  of  the  Snail. 


rp  H  È  liver,  which  for  the  moil  part  lies 
in  the  hinder  portion  of  the  fhell, 
forms  a  fpiral  Convolution  there  with  the  in¬ 
teftines,  Tab.  V.  fig.  VI.  a ;  as  may  be  feen 
on  the  outfide.  Tab  IV.  fig.  1.  k.  It  is  fur¬ 
ther  divided  into  divers  lobes,  Tab.  V.  fig.  vi. 
bbb ,  according  to  the  different  courfe  of  the 
inteftines,  which  make  aè  many  divifiohs  in 
it,  as  they  have  turnings  and  windings.  Be¬ 
lides  thefe,  the  liver  is  very  full  of  greater  and 
fmaller  veffels,  which  are  difperfed  through 
every  part  of  it,  fig.  ix.  a.  It  has  likewife 
its  particular  thoracic  or  chyliferous  duds,  fig. 
vin.  a ,  which  difcharge  themfelves  into  the 
inteftines,  without  any  intermediate  gall-blad¬ 
der;  in  the  fame  manner  as  in  Horfes,  Pigeons, 
and  other  animals,  which  are  faid,  though 
without  any  foundation,  to  have  no  bile.  I 
could  perceive  no  remarkable  bitternefs  in  the 
bile  of  the  Snail; 

The  liver  itfelf  feems  to  confift  of  fmall 
equi-diftant  little  grains,  called  glands  by  the 
great  anatomift  Malpighius;  to  whofe  judg¬ 
ment  we  ought  to  give  great  credit,  fince  one 
can  fcarce  find  his  equal  in  anatomical  know¬ 
ledge.  The  liver  is  of  a  dark  brown  colour, 
a  little  approaching  to  green  :  the  hardnefs 
and  fubftance  of  it,  are  like  thofe  of  the  fpleen 
in  a  man.  It  abounds  with  a  juice  Or  humour 
of  a  yellowifh  green  colour.  In  the  upper 
part,  where  the  liver  turns  round,  its  outward 
coat,  which  is  covered  with  little  whitifh 


points,  grows  greener.  It  has  very  few  lobes 
on  the  infide.  Nothing  is  more  favoury  in  a 
boiled  Snail  than  the  liver,  which,  I  think, 
is  alfo  very  eafy  of  degeftion  :  whereas,  on  the 
contrary,  all  its  mufcles  are  hard  and  tough, 
except  the  fpermatic  veffels,  which  are  like¬ 
wife  very  pleafant  eating. 

The  Snail’s  ftomach,  fig.  vr.  c ,  is  placed 
in  the  cavity  of  the  neck  and  belly,  and  con- 
fifts,  as  in  man,  of  three  coats,  notwithstanding 
its  being  very  tender  and  thin  :  it  is  alfo  pro¬ 
vided  with  veins  and  arteries.  It  is  of  a  white 
tranfparent  colour  like  parchment ;  but  when 
diftended  with  food  or  air,  it  has  the  colour  of 
the  molt  tranfparent  membrane  :  when  empty, 
it  appears  full  of  oblong  grooves,  Tab.  V.  fig. 
iv.  n ,  which  exhibit  an  agreable  fight ;  for  they 
are  fo  many  contracted  mufcles,  which  cor¬ 
rugate  the  coat  in  this  manner.  The  ftomach 
grows  narrow  by  degrees,  fig.  Vi.  d ,  and 
forms  by  that  contraction  its  lower  orifice, 
called  the  Pylorus.  After  this  follows  the 
fmall  gut  bbby  between  which  the  liver  is  prin¬ 
cipally  fituated.  After  thefe  inteftines  have 
turned  themfelves  two  or  three  times,  then 
they  form  the  inteftinum  reCtum,  or  ftraight 
gut  e ,  which  opens,  with  its  foramen,  into  the 
Snail’s  verge  f  About  the  fpiral  convolution 
of  the  body  is  obferved  g  a  place,  where  the 
bile  difcharges  itfelf  into  the  beginning  of  the 
inteftines ;  which  appears  more  evidently,  if 
thofe  biliary  duCts  are  fomewhat  feparated, 
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fig.  VIII.  a ;  fo  that  the  whole  region  of  the 
domach  b,  fmall  c  and  great  guts  d,  be  parted 
from  the  liver.  If  the  inteftines  and  the  liver 
be  inverted,  fome  of  the  parts  before-men¬ 
tioned  may  be  ieen  more  didindly  ;  that  is, 
the  liver  itfelf,  fig.  vu.  0,  and  the  fmall  guts 
in  their  natural  fituation  b-3  then  the  intedinum 
redum,  or  ftraight  gut  c ,  and  the  domach  d. 

And  here  we  muff  obferve,  that  two  very 
beautiful  vefiels  run,  fig.  iv.  co,  along  the 
domach  and  the  gullet,  or  cefophagus,  which 
difcharge  themfelves  into  the  upper  part  of 
the  palate  of  the  mouth,  fig.  1.  d.  Thefe 
vefiels  are  of  the  fame  drudure  with  that  part 
of  the  epididymis  in  man,  which  lies  upon 
the  tedicies,  and  they  are  of  the  colour  of  an 
agate.  On  the  infide  they  are  hollow  and  con¬ 
tain  a  clear  liquor,  which  they  difcharge  by 
two  fmall  apertures  which  open  into  the  mouth. 
They  are,  therefore,  plainly  the  falival  duds 
of  the  Snail,  fuch  as  are  likewife  obferved  in 
man  and  brutes,  and  are  fituated  either  near 
the  fame  place,  or  a  little  lower. 


Thefe  two  little  vefiels  arife  from  two  fmall, 
clear,  and  fnowy  parts,  fig.  iv.  joined  to¬ 
gether  in  the  middle,  and  divided  into  various 
little  lobes  :  you  would  eafily  believe  that  they 
were  nothing  more  than  fat.  A  beautiful  little' 
vefiel  q  runs  through  the  whole  furface,  which 
brings  them  nourifhment  and  moillure,  and, 
arifing  out  of  a  very  high  place  under  the 
verge,  where  the  body  begins  to  bend,  comes 
to  this  part,  and  gives  a  great  many  branches 
to  each  of  thefe  fmall  parts.  Thefe  little  parts 
are  likewife,  by  the  help  of  different  vefiels, 
which  feem  to  be  fo  many  fmall  and  tender 
filaments,  laterally  conneded  with  the  flomach. 
The  falival  duds  themfelves  are,  by  certain  An¬ 
gular  vefiels  or  ligaments,  alfo  conneded  with 
the  flomach.  I  fird  indeed  thought  that  this 
fmall  part  was  the  pancreas,  but  experience 
has  taught  me  the  contrary,  and  likewife  that 
it  is  not  fat ;  for  it  cannot  be  melted  by  fire, 
nor  is  it  inflammable,  if  put  on  a  bit  of  glafs 
and  applied  to  a  lighted  candle. 


chap.  viir. 
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Gf  the  genitals ,  penis,  uterus ,  tefiicles ,  ovary ,  and  other  parts  Jubfervknt 

to  generation . 


THE  fpermatic  vefiels  are  placed  not 
only  in  the  fore  part  of  the  neck,  belly, 
and  back  of  the  Snail,  but  being  twifted  like 
vine  tendrils,  follow  the  convolutions  or  wind¬ 
ings  of  the  body  itfelf,  and  extend  themfelves 
to  the  extreme  end  of  the  liver ;  fo  that  they 
may  be  juftly  reckoned  amongd  the  mod  re¬ 
markable  parts  of  the  body.  Before  they  can 
be  feen,  the  fkin  muftbe  difleded,  and  fome  of 
the  membranes  and  mufcles  removed ;  and 
among  the  latter  there  is  a  very  elegant  mufcle, 
which,  with  many  fibres,  reaches  obliquely  from 
one  fide  of  the  body  to  the  other,  and  fhews 
itfelf  beautifully  upon  the  ftomach,  and  thofe 
parts  that  ferve  for  generation. 

The  male  and  female  organs  of  generation  are 
both  in  the  fame  Snail,  and  the  penis  and  uterus, 
being  naturally  united,  grow  firmly  together  ; 
fo  that  many  of  the  parts  are  common  to  both. 
The  fmall  parts,  from  the  drudure  of  which 
it  is  known  that  they  belong  to  the  male  or¬ 
gans,  are  the  penis,  Tab.  V.  fig.  x.  a ,  with 
its  fliarp,  twided,  oblong  appendage,  which, 
at  the  extreme  end,  is  round,  in  the  form  of  a 
pear  bb.  To  the  female  parts  belong  the 
uterus  ccc  and  its  ovary  dd,  which  opens  into 
the  cavity  of  the  uterus  j  that  the  little  eggs 
may  be  increafed  and  covered  with  moidure 
therein,  as  may  be  feen  very  beautifully  in  the 
Ray-Fifh ;  nay,  and  in  fome  degree,  in  the 
uterus  of  Hens.  But  in  other  animals,  as  in 
Tortoifes,  Lizards,  and  Camelions,  there  is 
tound  a  greater  agreement  in  this  refped,  with 
the  Snail,  than  I  could  obferve  in  fowls. 


As  to  the  parts  which  have  a  mutual  com¬ 
munication  among  themfelves,  to  thele  may  be 
referred  the  tedicles :  thefe  are,  as  it  were,  a 
congeries  or  heap  of  oblong  filaments  e.  Then 
the  hidden  appendages  of  the  uterusyj  and  a 
certain  common  dud  between  the  penis  and 
the  uterus,  Tab.  V.  fig.  x.  g.  Afterwards 
there  is  an  oblong  vas  deferens,  which  opens 
at  the  end  by  a  fmall  tube  into  the  uterus  i, 
and  has  a  little  ball  in  the  form  of  a  pear  at 
its  extremity  k.  Ladly,  there  is  a  very  beau¬ 
tiful  curled  vefiel  /,  of  the  fame  drudure  with 
the  epididymis  in  man  and  quadrupedes, 
which  being  twided  in,  like  a  little  chain,  dis¬ 
charges  itfelf  by  a  fmall  tube  w,  into  the  be¬ 
ginning  of  the  uterus  and  end  of  the  ovary. 

Having  enumerated  thefe  things  in  general, 
I  fhall  now  treat  of  each  part  in  particular, 
and  afiign  the  reafon  why  I  have  called  fome 
of  them  common  to  both  organs,  and  others 
proper  to  one  or  the  other.  As  to  the  penis  ay 
it  is  nervous  and  of  a  mufcular  texture,  con¬ 
fiding,  as  it  were,  of  three  parts ;  the  fird  is 
a  mufcular  membrane,  then  the  inward  con- 
drudion,  wherein,  as  in  a  prepuce,  the  penis 
may  move  up  and  down ;  and  ladly,  the  in¬ 
ternal  porous  membranes,  which  trufs  up  the 
penis  on  the  infide.  Hence  it  is,  that  if  the 
penis  be  cut  off  in  the  ad  of  coition,  no  more 
than  the  outward  membrane  which  covered  it, 
and  out  of  which  it  dretched  itfelf,  remains 
in  the  body.  It  is  all  white,  and  is  firm,  and, 
as  it  moves  up  and  down  very  eafily  on  the 
infide,  fo  it  as  eafily  moves  through  the  aper¬ 
ture 
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ture  of  the  genitals  out  of  the  body,  and  can 
enlarge  and  ftiffen  itfelf  for  that  end.  For  this 
purpofe  it  has  not  only  a  mul'cular  texture,  but 
it  is  likewife  provided  with  a  peculiar  mufcle  o, 
by  the  ftrength  of  which  it  is  thruft  out. 

The  adtof  coition  is  performed  in  this  man¬ 
ner  ;  firft,  the  outward  aperture  of  the  geni¬ 
tals  opens  itfelf  in  the  right  fide  of  the  neck, 
fig.  xvii.  a-,  which,  when  it  has  more  and 
more  infenfibly  dilated  and  expanded  its  ori¬ 
fice,  then  the  two  inward  orifices,  as  well  of 
the  penis  as  uterus,  fig.  x  v  1 1 1 .  b ,  creep  out 
of  the  body.  Then  the  penis  eredting  itfelf, 
fig.  xix.  c,  and  pufhing  foftly  out  of  one  of 
thefe  orifices,  comes  in  fight ;  but  the  other 
aperture,  that  of  the  uterus,  lies  open  dy  to  re¬ 
ceive  the  penis  of  the  other  Snail  at  the  time  of 
coition.  So  that  the  penis  e  of  the  one  Snail 
is  put  into  the  aperture  of  the  neck  of  the 
uterus  f  of  the  other ;  and  again,  the  penis  of 
the  latter  h  is  likewife  received  by  the  aper¬ 
ture  of  the  uterus  g  of  the  former.  Each  of 
thefe  Snails  being  therefore  excited  by  a  reci¬ 
procal  flimulating  impetus  to  venery,  each 
impregnates  and  conceives,  fertilizes  and  is 
fertilized,  and  ejedts  and  receives  the  femen. 

After  coition  all  thefe  parts  are  drawn  into 
the  bodyj  for  which  purpofe  the  penis  has 
a  fomewhat  long  and  even  mufcle.  Tab.  V. 
fig.  x.  />,  which  is  inferted  under  the  tranf- 
verfal  or  oblique  mufcle  of  the  abdomen, 
where  the  verge  of  the  Snail’s  body  is :  and 
that  this  part  fhould  not  want  fenfe,  it  has 
likewife  a  nerve  y. 

The  parts  of  the  uterus  have  alfo  their 
nerves  and  mufcles,  fome  of  which  may  be 
feen  in  the  neck,  near  the  root  of  the  four 
horns.  The  matrix  itfelf  is  a  tender,  oblong, 
white  and  curled  ccc  little  tube,  which  ap¬ 
pears  moft  remarkable  when  it  is  diftended, 
fig.  xvi.  r,  with  air  or  wind  }  for  then  it  turns 
itfelf  into  very  admirable  convolutions,  being 
jointed  to  a  ligament,  fig.  x.  win ,  which  con- 
nedts  all  its  folds,  and  is  of  a  ftronger  ftrudture 
than  the  membranous  and  hollow  parts  of  the 
tube  of  the  uterus.  This  feems  defigned  for 
fome  particular  ufe ;  for  it  appears  full  of 
glands,  fo  that  I  firft  took  it  for  the  ovary 
itfelf :  for  indeed  all  the  veins  of  the  uterus, 
of  which  there  are  many,  are  fattened  in  this 
ligament,  and  pafs  through  it  towards  the 
uterus.  But,  in  other  refpedts,  neither  the 
uterus  nor  ovary,  fig.  x.  dd,  have  any  thing 
remarkable  in  them,  as  long  as  the  former  has 
no  eggs  in  it.  The  ovary  is  not  vifible,  unlefs 
it  appears  like  an  oblong,  white,  tender,  foft 
and  triangular  little  part,  and  contains  a  fub- 
ftance  like  the  melt  of  Perch.  So  fmall  and 
invifible  are  the  little  eggs  of  the  Snail  before 
coition  ! 

Again,  the  uterus  is  faftened  near  the  verge 
of  the  Snail,  and  is  there  connedted  with  the 
upper  part  of  the  abdomen.  There  are  like¬ 
wife  fome  mufcles  which  ferve  to  contrade  the 
uterus,  a  larger  one  s ,  and  a  fmaller  t,  which 
is  inferted  behind  the  long  mufcle/»  of  the 


penis.  The  uterus  has  alfo  its  nerve  v  there* 
as  will  appear  more  clearly  in  the  defeription 
of  the  brain  ;  where  it  will  likewife  be  fhewn 
that  thefe  mufcles  alfo  give  fome  afiiftance  to 
move  the  brain  on  the  inner  part.  ' 

That  the  penis  and  uterus  in  the  Snail  have 
many  parts  in  common  between  them,  I  am 
inclined  to  affert,  for  this  reafon  ;  becaufe  thefe 
parts  are  forced  to  move  their  contents  through 
common  pafiages,  as  is  feen  in  the  fperm  from 
the  tefticles,  and  on  other  occafions.  Thefe 
tefticles  e,  as  we  have  before  obferved,  con-1 
fift  of  a  clufter  or  heap  of  oblong  filaments  } 
and  the  fame  holds  in  almoft  all  fpecies  of 
this  genus  of  infedts :  it  is  even  fo  univerfal, 
that  it  takes  place  in  man  and  quadrupeds } 
for  their  tefticles  are  formed  of  fuch  filaments. 
There  are  fixty-fix  of  thefe  threads  in  the 
Snail :  they  are  of  a  whitifh  colour,  and,  in 
their  inward  ftrudture,  refemble  hollow  tubes, 
each  being  clofed  up  at  its  extremity.  They 
arife  from  two  trunks,  and  are  divided  in  a 
wonderful  manner,  as  it  were,  into  twigs,  Tab. 
V.  fig.  xi.  x.  The  femen  is  of  a  fnowy  colour, 
and  of  the  fame  thicknefs  and  clamminefs  as 
in  the  males  of  Bees.  I  know  nothing  that 
bears  a  greater  refemblance  to  this  part,  than 
the  pancreas  of  fifh  }  a  defeription  of  which  I 
have  inferted  in  a  work  of  Commelinus,  which 
I  publifhed }  and  I  have  delineated  the  figures 
with  my  own  hands. 

The  hidden  appendage,  fig.  x.  f,  of  the 
uterus  is  a  very  beautiful,  white,  nervous  and 
mufcular  part,  of  a  firmer  fubftance  and  texture. 
If  it  be  difledtedjit  muft  be  done  very  cautioufly 
and  with  an  even  hand  :  it  is  then  difeovered, 
that  at  the  root  or  bafis  in  the  hinder  part, 
it  has,  fig.  xn.jy,  a  globular  and  round  little 
part  in  the  form  of  a  pear }  from  which  ariles 
a  fharp,  hard  and  crooked  ftyle,  not  unlike  a 
fharp  awl.  This  little  bone  being  taken  out 
and  viewed  with  a  microfcope,  refembles  a 
tranfparent,  glittering,  very  fmall,  fcale  of  a  fifh 
deprived  of  its  fkin.  At  the  root,  fig.  xm.  a> 
on  the  hinder  part,  where  this  little  bone  is 
connedted  to  the  globular  little  part,  it  exhi¬ 
bits  fome  incifions  or  riffures  covered  with 
coats,  which  penetrate  inwardly  from  the  ex¬ 
ternal  parts  into  its  cavity.  I  have  counted 
fourteen  of  thefe  incifions  :  it  appears,  in  gene¬ 
ral,  equal  and  round  b ,  and  ends  lomewhat 
fharp  like  a  needle  :  then  it  forms,  in  its  cir¬ 
cumference,  four  margents  or  prominent  bor¬ 
ders  c,  between  which  are  feen  fome  remark*- 
able  ridges  and  furrows.  This  appears  very 
plain  when  this  minute  part  is  diifedted,  fig. 
xiv.  e  }  for  then  it  is  manifeft  that  it  is  hollow 
on  the  infide  }  fo  that  a  hair  put  into  it,  al¬ 
moft  entirely  paffes  through  it.  Within  the 
cavity  of  this  little  bone,  there  is  contained  a 
limpid  or  clear  humour ;  but  where  its  root  is 
connedted  with  the  globular  part,  fig.  xm.  b , 
it  is  all  hollow  and  very  tender,  fo  that  it  is 
eafily  broke  in  that  part,  if  it  be  handled  in 
the  leaft  roughly  or  carelefsly.  It  ferments 


58  The  BOOK  of 

Wrongly  with  aqua  fortis :  hence  I  cah  it  an 
alcaline  little  bone. 

I  could  not  find  out  the  ufe  of  this  little 
part.  I  thought  indeed  at  fird  that  it  was  the 
penis,  but  experience  convinced  me  of  _  the 
contrary.  It  is  however  certain,  that  it  is  of 
fome  uie  in  generation  ;  for  after  coition,  fuch 
little  parts  are  commonly  found  where  the 
Snails  have  been  together.  I  have  obferved 
alfo  the  fame  thing  in  other  kinds  of  Snails, 
till  at  length  I  made  ufe  of  it  as  a  fign  to  dis¬ 
cover  whether  the  bufinefs  of  generation  had 
been  over.  In  fome  Snails  which  were  not 
given  to  venery,  I  found  this  little  part  fo  fmall, 
that  it  was  hardly  one  fourth  fo  big  as  that 
already  defcribed  :  it  was  like  a  point,  flender, 
fhort,  and  tender.  In  fome  it  was  larger,  in 
others  fmaller,  that  is,  as  far  as  I  could  judge, 
the  nearer  they  approached  to  the  time  of  ge¬ 
neration,  or  the  further  they  were  from  it.  It 
is  fometimes  partly  yellow,  but  for  the  mod 
part  it  is  tranfparent  and  very  white ;  it  feems, 
however,  to  be  fubjedt  to  accretion,  like  corals, 
as  I  fhall  demonflrate  more  clearly  in  the  Snail- 
hone.  I  remember  to  have  fometimes  feen  in 
a  Cuttle-fifh,  an  entire  little  bag  full  of  fuch 
white  fmall  parts,  which  lay  there  free  and 
difengaged  among  a  glutinous  humor,  but  they 
confided  of  a  very  foft  fubdance,  and  were  much 
larger.  This  fifh  has  gills  likewife,  and  other 
fuch  wonderful  parts  ;  fo  that  this  animal  de¬ 
ferves  very  particular  confideration,  though 
much  could  not  be  hitherto  known  or  faid 
concerning  it. 

The  common  little  tube  that  lies  between  the 
penis  and  uterus,  Tab.  V.  fig.  x.  g,  is  not  very 
remarkable  ;  I  only  obferved  that  it  was  hollow. 
But  that  other,  vas  deferens  bb,  feems  to  fup- 
ply  more  ample  matter  for  fpeculation,  both 
becaufe  it  opens  into  the  uterus  z,  and  that  it 
has  a  little  ball  or  globe  k  in  the  form  of  a 
pear,  which  contains  a  fluid  of  a  pale  purple 
colour,  fomewhat  glutinous,  and  not  thin.  This 
little  ball  lies  next  to  the  heart  in  the  body ;  fo 
that  the  great  artery  is  carried  round  that  pipe 
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with  which  the  ball  is  connected  ;  but  what 
ufe  this  little  part  is  of,  I  could  never  hitherto 
difcover.  I  once  obferved,  that  the  little  bone 
before- mentioned,  penetrated  into  this  vefTel, 
almod  as  far  as  its  aperture  into  the  uterus } 
but,  to  the  bed  of  my  remembrance,  I  had 
then  irritated  the  Snail  at  the  time  of  coition, 
fo  that  it  drew  in  thefe  parts  of  generation  ;  for 
which  reafon  I  afterwards  ufed  to  didinguifh, 
in  a  particular  manner,  thofe  Snails  which 
had  exercifed  coition.  Of  what  ufe  this  little 
globe  or  ball  is,  I  am  ignorant;  I  fliould,  how¬ 
ever,  be  inclined  to  believe,  that  this  is  the  part 
wherein  thePurple-fifh  carries  that  precious  dye, 
wherewith  the  garments  of  monarchs,  and  other 
great  perfons,  were  coloured  purple  in  the 
times  of  the  Romans.  To  this  the  facred 
writings  allude,  when  they  fay,  c<  that  the  rich 
man  was  cloathed  in  purple.” 

I  am  likewife  at  a  lofs  to  know  of  what  ufe 
the  curled  little  vefTel  l  is.  I  obferved,  how¬ 
ever,  that  it  is  didributed  into  various  little 
branches  which,  like  fo  many  tubes,  arife 
from  the  oblong,  round,  and  acute  little  part, 
placed  near  the  extremity  of  the  fpirai  liver, 
and  there  joined  to  the  liver  itfelf.  But  if  this 
little  part  be  divided,  and  opened  or  unfolded, 
with  the  top  of  an  ivory  bodkin  filed  fiharp, 
and  fomewhat  foftened  by  deeping  it  in  water, 
by  which  means  it  does  not  offer  fo  much  vio¬ 
lence  to  the  parts  as  a  needle,  it  appears  like 
a  little  tree  or  fhrub  adorned  with  leaves. 
Tab.  V.  fig.  xv.  a  ;  with  this  difference  only, 
that  its  extreme  parts  are  dudded,  or  emboffed 
and  fwollen,  hollow  on  the  infide,  and  full  of 
moidure,  which  is  probably  conveyed  by  de¬ 
grees  into  that  curled  fmall  veffel  refembling  a 
chain ;  but  then  the  matter  contained  in  this 
little  part  is  more  white  and  comparand  better 
digeded. 

Ladly,  we  mud  obferve  that  mod  of  the 
parts  hitherto  enumerated,  are  placed  behind 
in  the  fpire  of  the  fhell,  and  are  there  feen. 
through  it  in  feveral  places. 


CHA  P.  IX. 


Of  the  manner  in  which  Snails  ?nutually  perform  the  bufinefs  of  coition . 


HAVING  hitherto,  in  part,  fhewn  the 
method  whereby  Snails  generate,  I  fhall 
now  give  you  a  full  defcription  thereof ;  fince 
it  is  a  matter  very  worthy  of  notice  that,  an 
hermaphrodite  little  creature  diould  have  need 
of  a  companion  for  the  purpofe  of  genera¬ 
tion. 

The  Snails  gather  together  for  fome  days 
before  their  coition,  and  lye  quiet  near  each 
other,  eating  very  little  in  the  mean  time ;  but 
they  fettle  their  bodies  in  fuch  a  podure,  that 
the  neck  and  head  are  placed  upright.  Thus 
whild  the  fhell  of  each  reds  upon  the  earth 
with  its  double  head,  the  Snails  are  raifed  up¬ 


wards,  and  they  Support  themfelves  eredt,  by 
the  extreme  ends  of  the  fringes  and  verge  of 
their  bodies,  in  the  fame  manner  as  it  is  faid 
Serpents  engender,  that  is,  in  an  eredt  Situation, 
and  twided  about  each  other. 

At  that  time  the  verge,  or  its  aperture,  is 
continually  open  to  take  in  the  air ;  but  the 
opening  of  the  genitals  in  the  neck  is  fome¬ 
times  obferved  to  be  alternately  open  and  con- 
tradted.  This  adtion  is  performed  in  the  fame 
manner  as  the  agitation  of  the  outer  parts  of 
the  vulva  in  Dogs  and  Hens,  when  they  defire 
coition.  The  Snails  being  thus  animated,  foftly 
approach  each  other,  and  apply  their  bodies 

one 
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one  to  the  other,  as  fmoothly  as  the  palms  and 
fingers  of  both  hands  can  be  grafped  together : 
and  by  this  means,  not  only  their  bodies,  but 
their  necks  and  heads,  are  raifed  up  and  preffed 
clofe  to  each  other.  Then  are  feen  the  moft 
wonderful  motions  of  their  heads  and  eight 
horns,  which  furpafs  all  imagination  ;  like 
Turtles,  they  are  continually  obferved  to  kils 
each  other,  and  to  join  lip  to  lip.  The  horns 
are  affedted  with  fuch  various  motions,  that 
one  can  fcarce  think,  how  they  can  poffibly 
have  fo  many  and  fuch  different  mufcles.  An¬ 
other  circumftance  that  deferves  notice  is,  that 
when  they  touch  each  other  in  the  leaft  with 
their  horns,  they  immediately  draw  them 
in,  or  move  them  up  or  down  again,  or  fide- 
ways ;  and  thefe  motions  are  often  repeated. 

Thefe  motions  fometimes  continue  for  three 
days,  during  which  time  the  Snails  turn  in  and 
out,  and  join  together  their  genitals,  lb  that 
the  penis  and  uterus,  of  each,  are  fometimes 
feen  to  hang  entirely  out  of  the  body.  But 
fince  I  cannot  obferve  that  Snails  have  organs 
proper  for  feeing  and  difcovering  things  near 
and  at  hand,  but  only  for  remote  objects ; 
hence  it  is,  that  for  want  of  this  knowledge, 

I  cannot  obferve  their  coition  but  by  chance. 
For  though  they  very  often  fhoot  their  genitals, 
like  an  arrow  out  of  a  bow,  yet  the  coition 
is  fcarce  performed  once  in  three  times.  This 
miftake  feems  to  happen  the  oftener,  becaufe 
every  Snail  carries  its  penis  in  the  right  fide  of 
its  neck  :  it  mull  therefore  happen  before  they 
have  turned  their  refpebtive  heads  crofs-wife 
towards  each  other,  that  they  often  attempt  a 
coition  unfuccefsfully.  But  they  have  leifure 
enough  to  repeat  this  bufinefs,  fince  they  feel 
for  a  long  time  the  incentives  of  their  venery, 
though  they  have  already  gone  through  the 
bufinefs  of  coition  ten  or  twelve  times  before. 
Nay,  I  have  known  fome  of  them  indulge 
their  venereal  defires  three  weeks  afterwards, 
and  that  they  repeated  them  again  in  fix  weeks 
after  that. 

But  when  they  affociate  in  coition,  as  they 
fhould  do,  each  of  them  ftretches  its  penis, 
together  with  the  orifice  of  the  uterus,  en¬ 
tirely  out  of  the  body,  which  is  not  done  by 
erection  only,  as  it  is  in  quadrupedes,  but  prin¬ 
cipally  by  turning  the  inward  parts  out,  as 
happens  in  the  penis  of  Drakes.  The  firft 
thing  that  opens  in  the  Snail  is  the  aperture, 
that  lies  in  the  neck  between  the  upper  and 
lower  horns.  Tab.  V.  fig.  xvii.  a  ;  then  the 
inward  parts  of  generation  are  obferved  to 
come  out  like  two  apertures,  fig.  xvm.  b ;  fo 
that  by  this  means  the  lower  horn  is  pufhed 
out  of  its  place,  Tab.  V.  fig.  xvi  i  i.k  :  after¬ 
wards  thefe  parts  are  very  fuddenly  thrown  out 
of  the  body ;  yet  fo  as  that  the  aperture  of  the 
uterus  appears  firft,  fig.  x  \  x.  d ,  and  immedi¬ 
ately  after  the  penis,  the  thicker  part  of  which 
turns  out  firft,  and  afterwards  the  lharp  part  c. 
After  this  begins  the  coition,  and  the  two 
lower  horns  are  then  lb  far  thruft  out  of  their 
places,  that  they  touch  and  prefs  each  other  /. 


59 

Thefe  parts  are  afterwards  remarkably  fwelled 
by  the  humours  that  flow  towards  them,  fo 
that  they  refemble  the  clammy  white  of  the 
boiled  egg  of  a  Lapwing,  which,  being  mixed 
as  it  were  with  a  tranfparent  whitenefs,  makes 
a  very  agreeable  fight,  refembling  an  agat.  For 
the  appendage  of  the  penis,  fig.  x.  bb,  is  ob¬ 
ferved  to  run  fo  far,  and  by  the  clearnefs  of 
thofe  parts,  is  fo  evidently  feen,  that  its  motion 
is  alfo  obvious  to  the  eye. 

Alter  coition  the  parts  before-mentioned  may 
be  ftill  perceived  for  a  quarter  of  an  hour 
hanging  out  of  the  body,  that  is  until  their 
fwelling  has  fallen,  and  then  it  is  furprifing  to 
fee  what  wonderful  motions  the  penis  has. 
But  if  any  one  fhould  in  the  mean  time  handle 
thefe  parts,  the  Snail  endeavours  to  draw  them 
in  by  force,  but  however  much  it  ftretches  all 
its  nerves,  yet  it  cannot  by  any  force  bring 
them  in,  unlefs  they  firft  become  flaccid.  A 
certain  lympid  moifture  then  diftils  from  thefe 
parts,  which  foon  coagulates,  and  becomes  te¬ 
nacious  and  firm  in  the  air.  The  upper  horns 
being  always  bent  like  a  circle  in  the  venereal 
aft,  are  obferved  not  to  move  much,  unlels 
that  they  are  fometimes  drawn  in,  and  again 
ftretched  out.  After  all  is  finifhed,  the  little 
creature,  having  wantonly  confumed  the  ftrength 
of  life,  becomes  dull  and  heavy ;  and  thence 
calmly  retiring  into  its  fhell,  refts  quietly  with¬ 
out  much  creeping,  until  the  furious  luft  of 
generation  gathers  new  ftrength,  and  effaces  the 
memory  of  the  uneafinefs  fuffered  after  the  for¬ 
mer  coition. 

In  a  Snail,  differed  a  little  time  after  the  aft 
of  generation,  I  obferved  that  the  penis  was 
fmaller,  but  the  uterus  a  little  more  expanded 
and  glutinous  in  its  cavity.  The  ovary  was 
manifeftly  fwelled,  and  was  longer,  thicker,  and 
larger,  fo  that  it  now  feemed  full  of  fperm  like 
milk.  Afterwards,  however,  I  faw  it  much 
larger,  and  filled  with  more  glutinous  moifture. 
But  in  five  weeks  after  coition,  the  ovary  be¬ 
came  yellow,  and  like  real  glue ;  yet  the  eggs 
were  very  foft  like  flime,  and  were  fcarce  vi- 
fible.  When  I  afterwards  viewed  the  ovary  in 
fuch  a  boiled  Snail,  every  thing  was  callous* 
and  as  far  as  I  could  difcern,  an  infinite  num¬ 
ber  of  little  eggs  prefented  themfelves  in  both 
the  Snails,  which  had  copulated  with  each 
other.  The  uterus  itfelf  was  likewife  at  that 
time  much  more  expanded,  and  became,  as  it 
were,  glandulous  j  fo  that  when  thrown  into 
the  water,  it  fwelled  very  much.  When  the 
eggs  were  held  a  little  while  in  the  hand,  the 
fingers  ftuck  together.  Therefore  the  ovary, 
the  longer  it  pafled  after  the  time  of  coition, 
became  more  tenacious,  compaift  and  yellow ; 
for  all  the  eggs  of  the  Snails  are  covered  with 
very  clammy  membranes,  and  are,  at  length, 
perfected  in  the  uterus*  They  cannot  remain 
in  the  ovary,  fince  this  is  placed  between  the 
fpiral  part  of  the  fhell,  and  throws  its  eggs  into 
the  cavity  of  the  uterus.  Some  Snails  lay  their 
eggs  up  and  down  on  the  ground,  others  tie 
them  all  together  like  a  chain.  I  have  feen  a 
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little  chain  of  eggs  of  this  kind,  which  the  vul¬ 
gar  thought  dropped  down  from  heaven,  and 
therefore  immediately  framed  a  great  many 
fuperftitious  fables  concerning  it  :  fo  far  is  ig¬ 
norance  the  mother  of  error.  "I  he  tefticles, 
after  coition,  are  found  deprived  ofthi.it  fpetm. 
The  blind  appendage  of  the  uterus  likewife, 
in  the  beginning,  thougn  not  very  much,  be¬ 
came  afterwards  contracted,  and  had  thiown 
off  its  bone.  The  common  tube  between  the 
penis  and  uterus  fuffered  no  change.  The  vas 
deferens  was  more  dilated,  and  in  it,  as  I  have 
laid,  I  found  the  little  bone.  Hence  it  is  pro¬ 
bable,  that  this  little  bone,  at  the  time  of  coi¬ 
tion,  carries  fome  of  the  fpermatic  humour 


through  the  upper  tube  of  the  vas  deferens  into 
the  uterus j  whilft  the  penis,  in  the  mean  time* 
throw's  its  fperm  from  the  inward  part  into  it. 
To  conclude,  the  little  part  in  the  form  of  a 
chain  had  undergone  no  change,  unlefs  that  on 
the  fide  near  the  fpiral  convolution  of  the  liver, 
the  veffels  that  it  diftributed  there,  were  here 
and  there  very  unequally  dilated  and  filled  with 
a  calcarious  humour ;  except  that  fome  little 
round  whitifh  membranes,  which  appear  per¬ 
forated  in  the  middle,  and  marked  with  a  black 
fpot,  were  here  and  there  obferved  fluctuating 
in  its  hollow  canals,  which  refemble  the  leaves 
of  trees. 


CHAP.  X. 


Of  the  brain  and  nerves ,  and  in  what  manner  thofe  farts  have  their  mufcles , 
whereby  they  are  moved  backward  and  forward  in  the  body ;  a  wonderful 
particular  not  hitherto  Unown  in  any  animal. 


ÏT  is  with  very  great  difficulty  that  any  cer¬ 
tain  and  fixed  place  can  be  affigned  to  the 
brain  of  the  Snail,  as  I  have  obferved  in  the 
beginning  of  this  account ;  fince,  like  other 
parts,  it  has  its  mufcles,  whereby  it  is  fometimes 
drawn  forward,  and  fometimes  backward  in  the 
body.  This  motion  of  the  brain  is  fo  wonder¬ 
ful  in  this  little  creature,  that  it  deferves  the 
mod  ferious  confideration.  Since  I  have  never 
hitherto,  nor  do  I  know,  that  any  other  has, 
obferved  any  thing  like  it  in  any  kind  of  ani- 
nimal ;  I  fhall,  for  that  reafon,  minutely  de- 
fcribe  the  brain,  and  reprefent  it  by  a  figure,  as 
I  have  feen  it  in  a  Snail,  which  I  killed  flowly 
under  water.  The  brain  is  placed  upon  the 
ftomach  itfelf,  which,  together  with  its  gullet, 
always  paffes  through  the  aperture  which  the 
brain  forms  there.  And  this  is  not  peculiar  to 
Snails  only,  it  holds  likewife  in  Silkworms,  and 
in  all  other  infeCts  that  I  have  hitherto  exa¬ 
mined.  Hence  it  is,  that  when  the  flomach, 
with  the  gullet,  and  all  parts  of  the  mouth,  are 
drawn  up  on  the  outfide,  or  down  on  the  in¬ 
fide  ;  the  brain  being  always  placed  upon  the 
flomach,  is  transferred  hither  and  thither  with 
it.  Since  therefore  all  parts  of  the  mouth 
may  be,  according  to  the  di  fleCtion  of  the  brain 
before-mentioned,  drawn  forward  and  pufhed 
out ;  1  fhall,  in  the  firft  place,  expofe  to  view 
all  the  parts  of  the  jaws,  mouth,  and  palate, 
Tab.  VI.  fig.  i.  a.  Left  the  ftomach  and  its 
oefophagus  iliould  interfere  in  my  giving  a  full 
and  exaCt  reprefentation  of  the  brain  and 
nerves,  as  they  really  are,  I  cut  the  ftomach 
about  the  gullet  b,  by  which  means  the  brain 
is  feen  immediately.  It  confifts  of  two  parts 
like  little  globes,  and  is  therefore  divided  into 
two  parts:  from  each  of  thefe  globes  arife  a 
certain  part  of  the  fpinal  marrow,  refembling 
on  each  fide  a  large  nerve  dd,  both  which  parts 
are  fituated  in  fuch  a  manner  as  to  leave  a  gap 
or  aperture  for  the  paflage  of  the  ftomach. 


Thefe  parts,  Ipnnging  from  the  brain,  confti- 
tute  the  true  principle  or  rudiments  of  the  fpi¬ 
nal  marrow,  and  they  meet  again  a  little  lower, 
and  form  a  confiderable  knot,  Tab.  VI.  fig.  i.  e  5 
from  which,  afterwards,  arife  all  the  reft  of  the 
nerves  that  are  diftributed  in  the  lower  part  of 
the  body.  There  we  are  to  obferve,  that  the 
fpinal  marrow  is  double,  not  only  in  this  crea¬ 
ture,  but  alfo  in  man  himfelf,  and  in  quadru¬ 
pedes  ;  with  this  difference  only,  that  in  the 
latter  it  is  prefently  joined  together  by  a  certain 
intervening  band,  and  immediately  after  inclofed 
in  a  common  membrane.  Nay,  all  the  nerves 
in  the  latter,  that  arife  from  the  marrow,  form, 
each  in  its  courfe,  certain  little  knots  or  fwel- 
lings,  which  are  therefore  at  leaft  more  nu¬ 
merous  there.  The  fame  is  feen  in  Silkworms, 
in  which  the  two  originations  of  the  fpinal 
marrow  are  many  times  tied. 

This  fwelling  of  the  fpinal  marrow  in  the 
Snail  has  its  mufcles  likewife,  by  the  help  of 
which  it  is  moved  up  and  down  in  the  body. 
Its  firft  mufcle  is  very  finally’  arifing  from  a 
coat  which  covers  the  fwelling  or  production  : 
from  thence,  paffing  under  the  ftomach  and 
brain,  is  at  length  inferted  by  its  tendon,  in  the 
lower  region  of  the  parts  of  the  mouth,  a  little 
above  the  root  of  the  tongue  ;  therefore  it  can 
move  this  little  knot  and  the  brain  towards  the 
fore  parts.  The  reft  of  its  mufcles,  wffiich 
draw  it  back  again  to  the  hinder  parts,  are 
common  to  the  inward  lips  5  for  the  mufcles  of 
the  latter  run  on  each  fide  over  this  fwelling, 
and  fix  fome  of  their  tendons  therein,  though 
they  are  otherwife  inferted  in  the  horny  fub- 
ftance  of  the  Snail.  After  thefe  mufcles  have 
pafled  over  the  fwelling  or  production  of  the 
Ipinal  marrow,  they  acquire  a  little  nerve  from 
that  part  which  gives  them  the  power  of  con¬ 
traction.  To  avoid  confufion,  I  have  here  exhi¬ 
bited  only  a  fmall  part  g  of  thefe  mufcles,  with 
their  little  nerve,  which  is  afterwards  extended 

further 
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further  from  thence  towards  the  fpiral  turnings 
of  the  Snail’s  body,  being  there  probably  of  ufe 
to  provide  for  feveral  other  parts. 

We  further  obferve  two  nerves  hh  arifing 
from  the  brain,  which  are  diftributed  into  the 
leveral  parts  of  the  jaws,  mouth  and  palate, 
and  probably  ferve  for  divers  ufes.  But  the 
optic  nerves  ii  which  have  the  eyes  placed  in 
their  extremities,  fwelled  out  in  form  of  little 
globes,  are  extremely  beautiful.  Behind  thefe 
are  dii'covered  two  other  nerves  kk,  which  reach, 
each  with  three  ramifications,  to  the  fore  parts 
of  the  skin,  and  to  the  bafes  or  roots  of  the 
upper  horns ;  and  afterwards  alfo  give  two  little 
nerves  //  to  the  lower  horns,  which  are  of  the 
fame  ftruóture  with  the  nerves  of  the  upper, 
and  are  alike  terminated  with  globular  ends. 
Beyond  thefe  a  pair  of  very  tender  nerves. 
Tab.  VI.  fig.  I.  mm,  fpring  from  the  brain,  each 
of  which  being  divided  into  two  branches, 
runs  to  the  mufcles  of  the  fkin  of  the  head, 
and  is  inferted  in  each  fide  of  the  Snail’s  lower 
horns.  Laftly,  two  larger  nerves  nn ,  are  dis¬ 
covered,  which  run  under  the  parts  of  the 
mouth,  jaws  and  palate,  and  diftribute  them- 
felves  over  thofe  parts,  and  are  defigned  pro¬ 
bably  for  motion  or  tailing,  or  for  both. 

Again,  fome  of  the  nerves  which  fpring 
from  the  fwelling  or  production  of  the  fpinal 
marrow,  are  inferted  in  mufcles,  fituated  in 
each  fide  of  the  neck  oo ,  to  which  they  give 
motion.  Others,  on  the  contrary,  are  fent 
away  to  the  fpermatic  veffels  p,  and  to  the  coat 
and  mufcles  q ,  which  cover  and  move  them. 
Some  nerves  alfo  iffue  rr  from  thofe  fwellings, 
which  are  diftributed  in  the  mufcular  parts  that 
move  the  fides  of  the  body.  Above,  on  the 
right  fide  of  this  little  knot,  there  arifes  an  ob¬ 
long  little  nerve,  which  is  defended  by  a  like 
mufcle,  and  reaches  to  the  uterus  s.  This 
mufcle  may  probably  alfo  ferve  to  move  the 
fpinal  nerves  on  the  infide.  Behind  the  for¬ 


mer  are  two  other  oblong  nerves,  one  of  which 
bends  back  under  the  little  nerve  of  the  uterus  j 
but  the  other,  being  again  divided  into  two 
branches,  is  inferted  in  the  verge  of  the  body/* 
at  the  upper  part  of  which  are  Hill  feen  fome 
mufcular  fibres,  which  iffue  from  the  tranfver- 
fal  mufcle  of  the  abdomen,  which  is  fituated 
within,  under  the  arch  of  the  membrane  of  the 
verge.  On  the  other,  or  left  fide,  a  like  nerve 
is  obferved  alfo  v,  which  has  the  fame  infer- 
tion,  and  ferves  for  the  fame  ufe,  that  is,  to 
to  give  fenfe  and  motion  to  thofe  parts.  In 
the  left  fide  we  are  likewife  to  obferve,  what 
manifold  and  ftrong  nerves  are  tranfmitted  to 
all  the  middle  and  lower  parts  of  the  body. 
We  will  firffc  examine  thofe  in  the  middle. 
Some  nerves  are  there  inferted, Tab.VI.  fig.  i.  x , 
between  the  tendons  fig.  n.  nn  of  that  flrong 
mufcle,  which  moves  the  middle  of  the  body, 
and  thofe  are  fent  away  to  the  feveral  mufcles 
that  run  near  it.  A  confiderable  number 
of  little  nerves  befides  yyy  are  obferved,  fome 
of  which  are  long,  others  fhorter,  and  fome 
are  divided  into  two,  others  into  three  lateral 
branches  :  thefe  defeend  to  the  lower  verge  or 
foot  of  the  body,  in  order  to  give  it  the  power 
of  feeling  and  moving.  I  have  exhibited  none 
of  thefe  nerves  in  the  right  fide,  to  prevent 
confufion  z. 

Here  we  fhall  conclude  the  prefent  chapter. 
Now,  reader,  judge  whether  God  has  not  fhewn 
himfelf  as  magnificent  and  aflonifhing  in  the 
the  texture  of  the  brain  and  nerves  of  the  Snail, 
as  in  the  formation  of  the  fimilar  parts  of 
man ;  excepting  only  the  mind  and  principle 
or  feat  of  the  underflunding.  As  thofe  do  not 
appear  to  the  differing  knife,  fo  they  are  lefs 
proper  to  come  into  our  analogy  or  comparifon ; 
for  thofe  only  obferve  and  inveftigate  corpo¬ 
real  and  fpiritual  things,  and  thence  defeend  to 
the  deepeft  abyfs  of  the  wifdom  and  fecrets  of 
God. 


CHAP.  XI. 

Of  the  mufcles  of  the  body  and  Jhell ,  which  is  the  bones  of  the  Snails  :  in 
what  a  wo?iderful  manner  this  jhell  is  formed  on  the  infide ,  a?id  how  it  is 
increafed  and  nourifhed.  Lafily ,  how  the  Snail  moves  in  its  egg. 

THOSE  who  have  feen  difiedtions,  or  animals,  by  the  afiifiance  of  which  he  has  pur- 
have  any  knowledge  of  anatomy,  know,  fued  the  fame  ends  and  purpofes,  how  greatly 
that  the  hiftory  of  the  mufcles  cannot  be  ac-  foever  the  ways  and  means  to  arrive  at  thofe 
curately  underfiood,  before  the  bones  in  which  ends  differ  in  various  inflances.  In  fome  ani- 
they  are  inferted  are  firft  known.  For  the  mals  the  bones  are  found  placed  in  the  body, 
latter  are  fixed  points,  towards  which  every  with  flefh  fpread  about  and  affixed  to  them,  as 
thing  in  the  body,  that  has  a  ftrong  motion,  is  in  a  man,  quadrupedes,  and  in  fome  birds.  In 
drawn  and  moved.  And  though  the  naked  others,  we  can  only  find  cartilages,  wherein 
Snails  have  properly  no  bones,  yet  they  have  a  mufcles  are  inferted,  as  in  the  Ray-fifh  and 
certain  extremity,  wherein  mufcles  are  inferted}  fome  others.  The  Cuttle-fifh  has  only  one 
as  I  fhall  fhew  in  its  proper  place.  bone  in  its  body,  except  the  nofe  or  fnout.  In 

That  wife  architect,  who  alone  framed  and  fome,  which  are  fo  fmall  that  they  have  no 
reduced  all  things  into  order,  has  likewife  efta-  confiderable  bones,  the  mufcles  are  inferted  in 
blifhed  different  rules  in  the  compofition  of  the  skin  itfelf,  or  they  meet  together  in  certain 
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callous  or  firm  points,  which  are  formed  for 
that  purpofe,  and  which,  in  particular  places, 
are  as  hard  as  the  fofter  part  of  a  Cow  s  horn. 
Though  the  methods  hitherto  mentioned,  tend¬ 
ing  to  one  and  the  fame  end,  dififei  gieatly 
among  themfelves,  the  wife  Creator  of  the 
univerfe  has,  befides,  invented  many  others 
much  more  wonderful:  in  fome  animals  he 
has  formed  bones  manifeftly  on  the  furface,  and 
put  flefh  between  them  with  the  moft  exqui- 
fite  art,  as  in  the  Cray-fifh,  Crab,  and  many 
others 3  and  he  has  likewife  followed  the 
fame  rule  in  moft  kinds  of  Infedts,  and  likewife 
in  this  kind  of  Snails,  to  which  the  fhell  is  as 
a  real  bone.  The  immenfe  power  and  wifdom 
of  God  fhew  themfelves  greateft  and  moft  pro¬ 
found  in  thofe  little  animals,  to  which  he  has 
given  both  an  horny  fhell,  and  the  harder  coat 
of  a  Crab  5  fo  that  the  mufcles  of  the  fofter 
part  are  inferted  in  the  fhelly  fubftance  of  their 
bodies,  whilft  that  very  judicious  architect 
has  inferted  the  reft  of  them  in  a  hard  bone, 
which  covers  their  body,  and  is  continued  there¬ 
with  out  of  the  fhell,  as  may  be  obferved  in 
the  Hermit-fifh.  Though  the  Tortoife  lives 
in  a  little  houfe  as  it  were,  and  carries  its  bones, 
like  the  fhell -fifth,  on  the  outfide,  yet  God  has 
again  eftablifhed  a  different  order  in  that  crea¬ 
ture,  fince  he  has  given  it  two  forts  of  bones, 
fome  which  grow  contiguous  with  the  bone 
that  covers  it,  and  others  which  are  fixed  to 
it  by  the  help  of  joints 3  fo  that  by  this  means 
the  mufcles  are  in  this  creature  ftrengthened  with 
a  double  infertion.  And  as  this  exhibits  a  very 
uncommon  objedt  in  a  living  Tortoife,  fo  the 
futures  of  the  bones,  which  conftitute  the  out¬ 
ward  fhell,  are  worthy  of  particular  obfervation  3 
for,  in  my  opinion,  they  differ  from  the  futures 
of  the  bones  of  all  other  creatures  whatfoever,  as 
I  can  demonftrate  by  a  fhell  that  I  keep  in  my 
colledtion.  But  fince  this  animal  alfo  lays  eggs, 
that  are  covered  with  fhells,  which  I  have  feen 
in  great  numbers  in  the  body  3  and  fince  thofe 
eggs  muft  be  emitted  through  a  very  fmall  aper¬ 
ture  in  the  bone,  on  one  fide  of  the  tail,  through 
which  they  can  by  no  means  naturally  pafs, 
it  is  beyond  all  manner  of  doubt,  that  the  fu¬ 
tures  of  the  bones  in  this  creature,  muft,  at 
the  time  of  the  exclufion  of  the  eggs,  feparate 
from  each  other.  Anatomifts,  with  all  their 
force,  oppofe  the  notion  of  fuch  a  thing  hap¬ 
pening  in  human  fubjedls  at  the  time  of  deli¬ 
very.  I  fhall  not  pronounce,  for  certain,  how 
this  matter  is,  but  I  believe  moft  firmly,  that 
fuch  a  temporary  feparation  happens  in  Tor- 
toifes. 

To  return  to  the  bones  and  mufcles  3  we  muft 
obferve,  that  the  mufcles  are  not  fimply  in¬ 
ferted  in  the  bone,  but  that  a  certain  part  of 
the  bones  themfelves  conftitutes  one  of  the  ex¬ 
treme  ends  of  the  tendons  of  the  mufcle,  fo 
that  the  mufcles  fixed  in  each  fide  in  the 
bones  have  two  bony  extremities.  Every 
mufcle  therefore  confifts  of  three  parts  5  the 
middle  part  is  fiefh,  but  the  two  extremities 
are  the  white,  membraneous,  firm,  and  fibrous 


joints  of  this  fiefh,  which  become  bony  where 
they  are  inferted  in  the  bone  5  or  otherwife  re¬ 
main  hard  and  compadl,  or  become  fofter  and 
more  tough,  according  to  the  different  nature 
of  the  parts  to  which  they  are  joined,  and 
which  they  are  conftituted  to  move.  Hence  it 
happens  that  a  mufcle  is  fometimes  inferred  in  a 
mufcle.  Nay,  which  is  furprifingly  fingularand 
uncommon,  Mr.  Stenon  has  demonftrated  to 
me,  and  to  my  very  efteemed  friend  Dr.  John 
Oort,  in  the  eyes  of  birds,  after  what  manner 
a  mufcle  paffes  through  a  mufcle  by  its  tendon, 
as  through  a  pully,  fo  that  the  perforated  muf¬ 
cle  can  draw  to  itfelf,  or  let  loofe  the  perfo¬ 
rator,  according  as  the  tendon  of  the  latter, 
paffing  through  the  former,  fhould  be  brought 
nearer  or  removed  further  3  than  which  ftrudture 
fcarce  any  thing  appears  more  admirable. 

After  what  manner  the  mufcles  are  inferted 
in  the  fhell  or  bone  of  the  Snail,  and  united 
therewith,  appears  moft  manifeftly  when  that 
houfe  of  the  creature  is  opened,  for  it  is  then 
obferved,  that  all  the  principal  tendons  of  the 
mufcles  of  its  body,  run,  fome  a  little  lower, 
others  fomewhat  higher  and  deeper,  towards 
the  fpiral  part  of  the  fhell,  and  are  fixed,  Tab. 
VI.  fig.  11.  a,  in  the  fhell  itfelf,  or  hard  or 
ftony  bone  of  the  Snail.  This  may  be  feen 
particularly  in  that  winding  or  finus  of  the 
fhell,  which  is  the  fecond  from  its  lower  aper¬ 
ture  3  I  mean  that  through  which  the  Snail 
throws  out  its  body  and  verge  or  foot.  There 
may,  after  this,  be  further  obferved,  the  infer¬ 
tion  of  the  two  longeft  mufcles  bb  of  the  Snail, 
which  ferve  principally  to  move  that  great  and 
ffnooth  verge  or  border  of  the  body,  by  the 
afliftance  of  which,  as  with  a  broad  kind  of 
foot,  the  Snail  creeps  forward,  and  moves  from 
place  to  place  3  but  this  muft  be  done  with  a 
very  flow  pace,  according  to  the  proverb, 
“  Slower  than  a  Snail.”  Thofe  mufcles  in  the 
middle  of  the  body,  where  they  are  for  the 
moft  part  inferted,  form  a  ftrong  tendon  3  be¬ 
tween  which,  towards  the  hinder  parts,  is 
feen  here  and  there  fome  moifture,  which  is 
yellowifh,  pretty  thick,  and  contained  in  peculiar 
little  cells,  of  the  ufe  whereof  I  am  hitherto 
entirely  ignorant.  Backward,  under  the  extreme 
part  of  the  fhell,  we  fee  the  fibres  of  thefe  muf¬ 
cles  c  run,  which  are  inferted  in  thetail  of  the 
creature,  or  loweft  extremity  of  the  fringe, 
which  is  moved  by  them.  Moreover,  there  is 
feen  the  parts,  Tab.  VI.  fig.  11.  d,  wherein  all 
the  tendons  of  the  mufcles  of  the  verge,  that  fur- 
rounds  the  upper  part  of  the  Snail’s  body,  have 
their  origination.  And  thofe,  together  with  the 
tendinous  skin  that  covers  the  whole  fpiral  part 
of  the  body,  afterwards  afcend  to  the  laft  or 
extreme  point  of  the  fhell,  but  are  no  where 
further  inferted  5  they  are  only  curled,  and 
there  they  contradi  the  extreme  end  of  the 
liver,  and  move  it  occafionally,  together  with 
the  inteftines.  Above,  and  near  the  infertion 
of  thefe,  is  feen  a  fmall  mufcle  e,  which  draws 
in  the  parts  of  the  jaws  and  mouth,  and  the 
cartilage,  with  which  the  tongue  is  covered, 
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together  with  the  palate,  and  fome  other  parts 
annexed.  I  defcribe  and  reprefent  this  in  fuch 
a  manner,  that  the  bafis  of  the  tongue  g,  and 
its  fore-pointed  extremity  J\  which  is  armed 
with  a  kind  of  horney  teeth,  may  be  clearly 
difiinguifhed ;  although  they  are  all  neceffarily 
put  fomewhat  out  of  their  natural  fituation. 
Afterwards  appear  thofe  two  admirable  muf- 
cles  hh,  which,  by  turning  in  the  two  upper 
horns  through  their  cavity,  draw  the  eyes  back 
into  the  body;  the  curled  foldings  it  of  the  optic 
nerves  are  found  to  be  tranfparent  through  thofe 
mufcles,  and  are  feen  to  run  towards  the  eyes. 
The  eyes  themfelves  feem  like  two  black 
points over  which  a  certain  part  of  the  horns 
thus  drawn  in  dill  appears:  under  the  former, 
are  feen  two  plain,  equal,  or  fmooth  mufcles  //, 
which  draw  the  lips  and  fome  other  parts  of 
the  mouth  into  the  cavity  of  the  body  ;  at  the 
lides  of  thefe  appear  a  pair  of  mufcles  mm , 
which  are  inferted  in  thofe  of  the  lips  before- 
mentioned,  and  ferve  to  draw  back  the  two 
lower  horns  into  the  cavity  of  the  Snail’s 
neck.  Between  the  mufcles  hitherto  defcribed, 
are  found  two  very  wonderful  and  drong  muf¬ 
cles  7in ,  which  are  inferted  with  two  firm  and 
tough  tendons  in  the  middle  of  the  body ;  this 
is  varioufly  and  drongly  moved  by  them,  and 
is  raifed  or  elevated  into  the  orifice  of  the  died 
by  their  power  ;  between  the  tendons  of  thofe 
mufcles  is  the  proper  place  of  the  fpinal  mar¬ 
row  in  the  Snail,  which  from  thence  didri- 
butes  its  nerves  to  all  the  adjacent  parts  ;  the 
latter  fupplying  the  nervous  fluid  or  moidure, 
and  giving  the  power  of  moving  and  contract¬ 
ing  ;  as  may  be  feen  very  didinCtly  in  the  body 
itfelf.  But  after  what  manner  the  bone  of  the 
little  habitation  or  died  of  the  Snail  is  formed, 
and  what  windings,  partitions,  cells,  divifions, 
and  cavities  it  has;  this  truly  fingular  piece  of 
art  may  be  traced  very  eafily  in  a  natural  died, 
as  I  have  endeavoured  to  exprefs  its  druCture, 
according  to  nature,  with  all  the  accuracy  of 
which  I  was  capable.  Ladly,  the  extreme  edge 
of  the  fringe  or  foot  of  the  Snail,  Tab.  IV. 
fig.  ii.  qqqqq,  in  which  I  have  delineated  ad  the 
mufcles  hitherto  mentioned,  deferves  to  be 
carefully  regarded.  The  flefh,  and  the  fibres 
and  tendons  are  of  a  fpotlefs  white,  fo  that 
there  is  not  much  difference  in  this  refpeCt 
between  the  flediy  and  the  tendinous  part, 
unlefs  for  the  fmallnefs  and  folidity  of  the 
fibres. 

Thofe  parts  d>eing,  in  the  fird  place,  thus 
explained  and  underdood,  I  diall  proceed  to 
defcribe  and  to  expofe  to  fight  the  inward 
parts  of  the  fhell.  The  fird  part  which  deferves 
confideration,  is  the  outward  orifice  of  the 
died,  fig.  hi.  a ;  which  being  by  little  and  little 
contracted  and  twined  round,  forms  its  fecond 
divifion  <£,  and  thence  afterwards  afcending 
further,  it  forms  a  third  c,  and  at  length  a 
fourth  d,  and  a  fifthe,  which  is  the  lad,  and  has 
the  extreme  end  of  the  liver  placed  in  its 
cavity. 


If  any  one  diffcCts  the  died  with  a  fine  faw, 
made  of  a  fmall  piece  of  a  watch  fpring,  and 
afterwards  breaks  open  all  the  inward  ceils  and 
divifions  with  a  diarp  pointed  forceps,  he  will 
fee  very  beautifully  how  this  turning  about  or 
winding  on  the  infide  is  effected  ;  and  how  the 
five  feparate  lodgements  in  the  died  are  com- 
pofed  and  twided  in  a  fpiral  form,  as  I  have 
reprefented  from  the  life,  in  Tab.  VI.  fig.  iv. 
numbers  1,2,  3,  4, and  5. 

The  died  of  the  Snail  makes  as  beautiful  a 
figure,  if  it  be  prepared  in  the  following  man¬ 
ner;  it  is  to  be  cut  fo  that  the  inward  pod,  or 
the  columella  or  pillar,  about  which  ad  the  cells 
and  inward  divifions  are  turned,  remains  alone ; 
in  this  cafe,  in  the  upper  end  of  the  pillar, 
where  the  fifth  and  lad  lodgement  is  opened, 
there  is  feen  a  fmall  aperture,  fig.  v.  a ,  which 
paffes  b  through  the  whole  pillar,  from  top  to 
bottom,  and  is  always  larger  and  wider  at  the 
entrance  of  the  died,  than  where  the  decreafing 
windings  are  terminated.  Thefe  apertures  are 
feen  yet  plainer,  if  the  lowed  part  of  the  pillar 
be  taken  off,  fig.  vi.  c,  and  the  piilar  itfelf  con- 
fidered  apart.  In  many  kinds  of  thefe  bony 
habitations,  thefe  apertures  of  the  pillar  are 
very  plain,  from  this  caufe,  that  ail  the  wind¬ 
ings  of  the  died  have  each  their  particular  and 
didinCI  divifions,  which  are  fadened  and  joined 
together  in  their  twidings :  we  are  to  except 
from  this  account,  fuch  fhells  as  have  no  wind¬ 
ing,  and  are  therefore  called  tubules  or  tubular 
fhells. 

For  thefe  reafons,  therefore,  this  kind  of 
fhelly  covering  mud  be  conceived  as  a  certain 
oblong,  hollow,  diarp,  and  flexible  tube,  which 
if  rolled  and  turned  round  a  fmall  iron  line  or 
wire,  and  afterwards  this  thread  or  line  were 
drawn  away  from  it,  would  fliew  fuch  a  per¬ 
forated  pillar,  which  would  be  the  more  exaft, 
if  all  thofe  foldings,  together  with  their  inclo- 
fures,  were  applied  clofely  to  each  other,  and 
fadened  and  united  together.  And  after  this 
manner  are  almod  all  kinds  of  fuch  little  fhelly 
habitations  built,  in  whatever  wonderful  manner 
they  appear  to  be  turned  or  condrudted.  This  I 
myfelf  have  found,  by  dri&ly  examining  many 
different  kinds  of  them  which  are  in  my 
father’s  mufaeum.  This  appears  however  much 
clearer  in  fome  fpecies  than  in  others,  in  thofe 
fliells,  particularly,  which  are  called  tubules, 
and  which  are  twided.  Tab.  VII.  fig.  v.  b ,  only 
at  their  extremity.  This  condrudtion  is  fo  plain 
as  to  be  beyond  all  manner  of  doubt.  I  fliall 
therefore  hereafter  exhibit  other  kinds  of  fliells 
in  their  proper  places,  that  the  diflerence  may 
he  known  as  far  as  pofiible,  and  by  the  fewelt 
examples. 

From  each  of  thefe  larger  habitations  may 
be  formed  as  many  fmaller  as  can  be  defined, 
provided  we  fird  break  off  the  pillar  and  the 
internal  ridges,  and  afterwards  make  them 
even  and  fmooth  with  a  file.  This  is  indeed  con¬ 
trary  to  the  order  of  nature,  for  die  always 
proceeds  from  the  lefs,  Tab.  VI.  fig.  vn.  d,  to 
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the  greater  and  fo  on  to  the  greatest  ƒ.  I 
have  prepared  by  art  in  this  manner  the  di&intt 
little  (hells  which  I  here  exhibit  as  gradually 
augmented.  And  that  the  method  whereby 
this  increafe  is  performed  by  nature  may  be 
conceived,  I  (hall  now  defcribe  and  explain  how 
this  habitation  of  the  Snail  is  increafed  and 
augmented. 

In  this  fpecies  of  Snails,  I  could  never  dis¬ 
cover  the  rudiment  of  the  (hell  in  the  egg  it¬ 
felf-  but  by  obferving  other  kinds  I  have  found 
that  the  little  egg  laid  by  them  produced  always 
a  very  fmall  but  perfect  Snail ;  and  any  perfon 
may  know,  from  reafon,  that  it  muft  happen 
thus,  fince  the  Snail’s  mufcles  would  not  be 
otherwife  drengthened  by  any  infertion,  which 
no  body  in  his  fenfes  would  even  have  thought; 
but  I  follow  experience,  as  the  only  guide  in 
this  cafe.  In  other  Snails  I  have  often,  through 
the  outward  (hell,  feen  the  little  Snail  lying  in 
the  egg,  and  moving  very  diftin&ly,  before  it 
came  out,  which  I  have  been  fo  happy  as  to  (hew 
to  the  illuftrious  Van  Beuningen,  our  ambafla- 
dor  and  conful.  One  remarkable  thing  is,  that 
as  loon  as  the  Snail  is  come  out  of  the  egg,  it  is 
perceived  to  be  fo  large,  that  it  feems  wonder¬ 
ful  how  it  could  lie  and  move,  fo  prefled  and 
wrapped  up,  in  that  elliptic  and  narrow  cavity 
of  the  egg- (hell. 

Again,  fince  the  water  Snails  themfelves 
likewife  move  in  the  egg  for  fome  days  be¬ 
fore  they  come  out  of  it,  hence  one  is  in¬ 
clined  to  conjecture,  that  the  young  Snail  does 
not  leave  the  (hell  of  its  egg  before  it  has 
arrived  at  a  certain  degree  of  growth;  at  which, 
having  its  little  (hell  diffidently  hardened,  it  is 
in  a  condition  to  creep  out  of  the  egg,  and  to 
increafe  its  flefh  and  bone,  or  hard  covering, 
with  the  food  it  receives.  This  may  likewife 
be  feen  in  other  animals,  which  bring  with 
them  into  the  world  flefh  and  bones  out  of 
the  uterus,  and  only  perfect  them  infenfibly, 
by  the  ufe  of  their  fucceeding  food.  By  this 
means,  the  Snail’s  (hell  is  nourished,  as  well 
as  its  fofter  parts ;  though  the  former  is  done 
in  fuch  a  manner,  as  to  lead  one  to  think  that 
it  is  differs  in  fome  meafure  from  the  latter. 

It  is  befides  this  worthy  of  notice,  that 
the  (hell  of  the  Snail  has  its  particular  peri- 
odeum,  by  which  it  is  covered  and  inclofed. 
And  the  fame  may  be  obferved  outwardly 
about  the  horns  of  (lags,  for  thofe  are  like¬ 
wife  inclofed  in  a  peculiar  coat,  which  they 
rub  off  againd  the  trees,  and  in  procefs  of 
time  wear  away,  that  is,  after  the  horns  have 
acquired  their  full  ftiffnefs,  and  the  skin  that 
furrounds  them  is  no  more  nourifhed.  I  have 
found  this  membrane  fo  ftrong  and  tough  in 
the  (hells  of  fome  Snails,  that  it  would  not 
yield  to  aqua  fortisj  but  the  (hell  itfelf,  rather 
than  the  periofteum,  was  corroded  thereby. 
This  membrane  is  likewife  very  confidence 
in  the  ihells  of  fea  Mufcles,  for  to  this  the 
Mufcles  fallen  thofe  filaments  by  which  they 
hang  together,  and  fix  themfelves  fo  as 
to  prevent  their  being  carried  away  with  the 


tide.  The  filament  I  fpeak  of  i flues  from 
their  body,  and  is  very  broad  in  the  forepart, 
ahnoflt  like  a  piece  of  a  leather,  wherewith 
fome  perfons  draw  on  their  (hoes ;  and  by  the 
afMance  of  this,  the  Mufcles  are  not  only 
joined  to  each  other,  but  likewife  cling  firmly 
to  rocks, wood,  dones,  fea-weeds,  or  any  thing 
that  is  near  them.  Thofe  filaments  in  other 
kinds  of  Mufcles,  as  in  the  Pianna  Marina, 
are  called  Byflus,  and  are  that  matter,  of 
which,  as  of  filk,  that  kind  of  very  fine 
linnen  ufed  to  be  made,  which,  according  to 
Rondeletius,  was  called  Byflus,  and  in  which 
the  rich  man  mentioned  in  fcripture  was 
clothed. 

In  the  Snail  whereof  I  here  fpeak,  the 
membrane  before-mentioned  is  pretty  drong, 
and  it  is  vifible  every  where  in  all  the  notches 
of  the  (hell,  and  their  interdices,  Tab.  IV.  fig. 
ii.  s.  In  other  (hells  of  the  fame  fpecies,  I 
have  fometimes  found  it  worn  out,  by  the 
creatures  frequent  creeping  through  flony  pla¬ 
ces  ;  but  it  is  always  confpicuous  near  the 
aperture  out  of  which  the  Snail  creeps.  If 
thofe  who  delight  in  natural  curiofities,  or 
have  mufaeums,  find  a  (hell  dripped  of  this 
inveding  membrane,  they  conclude  that  it 
was  rolled  in  the  fea  long  after  the  death  of 
the  creature  originally  contained  in  it. 

I  have  fometimes  obferved  that  the  Snail, 
being  about  to  inlarge  its  habitation,  fird 
cleared  away  this  periodeum  with  its  little 
teeth,  nay,  that  it  bit  off  fome  fmall  pieces 
therefrom,  and  fwallowed  them ;  however,  I 
have  obferved  alfo,  at  other  times,  that  the 
Snail  cleaned  the  edge  or  margin  of  its  (hell 
with  its  teeth,  if  it  was  covered  with  films, 
and  that  the  Snail  happened  to  red  for  any 
conflderable  time.  I  have  likewife  often 
found  that  the  Snail,  when  it  remains  quiet 
for  any  time,  forms  films  of  that  kind,  and 
befprinkles  them  with  a  calcarious  matter,  and 
then  thofe  films  will  ferment  with  vinegar,  as 
well  as  the  (hell  itfelf,  when'  worn  or  rubbed 
in  the  dud.  And  indeed  all  thefe  experi¬ 
ments  evidently  demondrate  that  this  habita¬ 
tion  is  the  real  skin,  or  rather  the  hard  or 
dony  bone  of  the  Snail,  which  covers  it  on 
the  outfide. 

But  if  this  dony  (hell  be  accurately  exa¬ 
mined,  it  appears  to  confid  of  numerous  fmall, 
tranfparent,  and  as  it  were  membranaceous 
coats,  which  have  infenfibly  petrified,  or 
aflumed  the  nature  of  done ;  as  may  likewife 
be  obferved  in  Craw-fifli  immediately  after 
they  have  cad  their  (hells,  and  in  the  bony 
(kulls  of  men,  which  are  at  fird  only  thin 
membranes,  but  are  afterwards  turned  by  de¬ 
grees  into  bone.  Thefe  membranes  are  at  fird 
like  water,  and  afterwards  grow  folid  and  in¬ 
creafe,  when  many  fibrous  and  angular  parti¬ 
cles  grow  by  degrees  under  them,  as  may  be 
feen  mod  evidently  in  the  heads  of  abortive 
children.  The  fame  things  may  be  obferved 
in  the  Snail’s  (hell,  if  it  be  lightly  calcined, 
and  then  put  under  the  microfcope. 

As 
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As  to  the  method,  whereby  fuch  a  fhell  is 
increafed,  the  following  are  the  chief  particu¬ 
lars,  the  Snail’s  whole  body  is  furnifhed  with 
glands,  from  the  orifices  of  which  flows  up  a 
kind  of  mucus  or  thick  matter,  like  fmall  and 
fine  rays  j  which,  like  fo  many  threads  of  filk 
or  velvet,  are  joined  together  in  one  common 
cruft  or  furface,  and  in  procefs  of  time  are 
condenfed,  and  acquire  the  hardnefs  which  we 
obferve  in  the  (hell.  This  mucus  or  thick 
humour  then,  is  the  firft  matter  which  grows 
into  a  membrane,  and  afterwards  into  a  ftony 
skin.  Its  filaments  are  very  confpicuous  at  the 
places  where  the  windings  of  the  ihell  are  ap¬ 
plied  to  each  other. 

The  outward  fcale  or  enamel  of  the  teeth, 
in  men  as  well  as  in  beafts,  likewife  confifts 
of  innumerable  very  fmall  and  very  fine  fila¬ 
ments  joined  together,  which  I  have  found  in 
fome  teeth  hard  and  polifhed,  like  real  ftone ; 
though  the  teeth  are  at  firft  but  a  kind  of  mu¬ 
cus  or  thick  humour,  and  afterwards  become 
membranous,  and  at  length  fully  hard.  I  have 
feen  the  rudiments  of  teeth  in  abortions  of  five 
months  old,  which,  together  with  their  fila¬ 
ments,  I  now  keep,  and  can  fhew  in  them  this 
lingular  conftru&ion. 

My  moft  refpedied  friend,  Mr.  Stenon,  has 
likewife  difcovered  fuch  filaments  in  oyfter- 
fhells,  and  made  my  father  a  prefent,  for  his 
mufeum,  of  a  fhell  which  was  buried  for  a  long 
feries  of  years  under  ground,  in  the  mountains 
of  Italy,  and,  by  length  of  time  and  moifture, 
infenfibly  had  feparated,  as  it  were,  into  many 
tender  and  fmall  fhells :  from  this  it  is  evident, 
that  the  fhell  itfelf  was  formed  of  thofe,  in  its 
growth,  in  the  manner  I  have  explained.  In 
corals  I  have  found  nearly  the  fame  method  of 
accretion  j  that  is,  that  they  are  firft  thin  mem¬ 
branes,  which,  by  an  infenfible  increafe  of  the 
little  grains  joined  together,  petrify  ;  as  may  be 
feen  in  a  work  publifhed  by  Mr.  Boccone,  of 
corals,  in  which  are  two  letters  of  mine  treat¬ 
ing  of  the  fame  matter. 

If  you  likewife  view  the  tendons  of  the 
Snail’s  mufcles,  which  are  inferted  in  this  part 
of  the  fhell,  you  will  find  that  they  have  grown 
hard  as  a  ftone  there ;  which  is  indeed  eafily 
known,  both  from  the  winding  of  the  fhell’s 
pillar,  which  becomes  larger  by  degrees,  and 
from  the  infertion  of  thofe  mufcles  in  the  fhell. 
In  hens  likewife,  and  in  peacocks,  the  tendons 
of  the  mufcles  are  oflified,  or  become  by  de¬ 
grees  hard  as  bones.  Thefe  tendons,  efpeciaily 
fuch  as  are  taken  out  of  the  lower  parts  of  the 
foot,  are  made  ufe  of,  by  fome  with  us,  for 
toothpicks. 

The  opercula  of  the  fhells,  Tab.  IV.  fig.  nr. 
m ,  havealmoft  the  fame  origin,  though  their  fub- 
ftance  approaches  nearer  to  chalk  or  plafter 
than  to  a  ftone  ;  nor  is  it  fo  hard,  but  is  more 
fpungy  than  the  fhell,  and  therefore  is  made 
thicker ;  but  I  have  obferved,  that  when  the 
operculum  or  cover  is  finifhed,  and  the  creature 
enters  deeper  into  the  fhell,  it  afterwards,  under 
the  membrane  of  the  fhell’s  operculum,  pro¬ 


duces,  fometimes  two,  fometimes  three  mem¬ 
branes,  of  which  fome  are  thicker  than  others, 
and  are  more  or  let's  calcarious.  About  the 
center  of  this  operculum,  is  likewife  feen  a 
membranous  filament,  which  conneds  all  thofe 
membranes  with  the  operculum,  as  if  they 
were  faftened  with  a  needle  and  thread.  When 
the  creature  frames  its  operculum  or  cover,  it 
retires  by  degrees  more  and  more  into  the  fhell, 
fo  that  the  verge  equally  fhuts  up  its  whole 
cavity,  and  afterwards  prelfes  out  the  chalky 
moifture,  with  the  afliftance  probably  of  the 
facculus  calcarius,  or  calcarious  bag  which  we 
have  defcribed. 

The  principal  part  of  the  body  that  promotes 
the  increafe  of  the  fhell,  is  that  verge  of  the 
Snail,  which  the  creeping  in  of  the  Snail  caufes 
to  fwell  fo  far  beyond  the  extremity  of  its  little 
habitation,  as  that  creature  wants  to  ftretch  and 
enlarge  it,  thus  it  prefles  by  degrees  a  gluti¬ 
nous  humour  out  of  the  glands  of  the  body, 
and  thereof  immediately  forms  a  membrane 
confiding  of  filaments,  which  it  afterwards 
makes  thicker  and  thicker,  until  it  at  length 
attains  a  due  hardnefs  and  firmnefs,  by  the 
preflure  of  the  circumambient  air.  For  this 
membrane  is  at  firft  fo  weak  and  foft,  that  it 
breaks  through  on  the  flighted  touch  ;  and  this 
is  the  reafon  why  the  halidations  of  Snails  are 
found  fo  often  uneven  with  fears,  and  fwellings 
on  their  furfaces. 

If  it  fhould  happen  that  the  fhell  be  prefled 
in  by  a  fall,  or  by  any  other  means,  or  be 
wounded  or  broken,  thefe  Snails  know'  fo  well 
how  to  mend  and  confolidate  it  by  degrees,  by 
the  application  of  the  petrifying  humour,  that 
it  becomes  more  firm  than  it  was  before  in  the 
places  which  differed  the  injury.  The  out¬ 
ward  furface  by  this  becomes  very  unequal 
and  tuberous,  but  the  inward  fmooth  and 
polifhed.  Something  like  this  is  alfo  obferved 
in  the  fraótured  bones  of  animals,  which  na¬ 
ture  can  confolidate  again  with  a  callous  fub- 
ftance ;  but  even  thofe  are  then  alfo  unequal 
on  the  furface  after  fetting.  We  fometimes 
meet  with  ribs  of  mutton  in  the  fame  manner, 
which  it  is  very  certain  have  been  formerly 
fractured.  I  have  feen  the  fame  thing  in  dif¬ 
ferent  bones  of  men  and  other  animals.  I  have 
fometimes  broke  a  Snail’s  fhell  fo  that  I  could 
put  my  little  finger  in  the  hole  that  I  made, 
which,  notwithftanding,  I  have  found  filled 
up  again  in  four  days  :  fo  that  the  fame  means 
of  accretion  and  tranfmutation,  to  all  intents 
and  purpofes,  are  obferved  in  the  Snail’s  fhell 
as  in  the  bones  of  other  animals,  with  this 
only  difference,  that  the  veflels  of  the  former 
are  not  confpicuous ;  which  may  probably  be 
owing  to  their  fmallnefs  and  delicacy,  and  beT 
caufe  the  blood  contained  in  them  is  white: 
but  this  makes  no  difference. 

Another  thing  alfo  very  worthy  of  greater 
admiration  is,  that  this  fhell  will, "  even  under 
water,  whether  it  be  frefh  or  fait,  petrify  or  be¬ 
come  hard  as  a  ftone,  however  much  it  has  been 
like  a  fluid  humour  in  the  beginning.  This 
S  may 
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may  be  feen  in  river  and  fea  Snails.  But  what 
feems  to  me  a  greater  paradox  is,  that  fome 
infedts  frame  their  fhelly  coverings,  and  weave 
their  little  nets  under  water,  like  Silk-worms, 
out  of  fmall  and  glutinous  filaments  3  fo  that 
thefe  threads,  which  are  fpun  from  a  fine  and 
fubtle  humour,  acquire  their  firmnefs,  tena¬ 
city  and  hardnefs  even  in  water,  as  well  as  the 
threads  of  Silk-worms  do  in  the  air .  I  can  fhew 
iome  very  rare  and  uncommon  experiments  on 
this  head  in  the  water  fhell-fifh  which  I  pre- 
ferve.  Let  me  add,  that  I  have  feen  a  Snail 
die  the  third  day  after  I  had  taken  it  out  of  its 
f hell  3  though  in  feparating  it  I  had  hurted 


NATURE;  or, 

none  of  the  blood  veffels,  and  had  likewdfe 
carefully  left  untouched  that  part  of  the  fhell 
wherein  the  mufcles  were  inferted  3  but  that 
Snail  before  its  death  preffed  out  a  certain 
membrane  round  the  whole  furface  of  its 
body.  This  membrane  was  the  fame  in  all  re- 
fpedts  as  that  on  which  I  have  made  the  pre- 
ceeding  experiments,  and  was  intended  by 
nature  to  fupply  a  new  fhell.  In  the  beginning 
the  Snail  was  very  fprightly  3  but  afterwards 
it  infenfibly  languifhed  more  and  more,  and  at 
length,  contracting  itfelf  under  its  verge,  it 
died.  Here  end  my  obfervations  on  this  fpecies 
of  Snails. 


CHAP.  XII. 

f  the  Hermit  fijh ,  and  Pinna  Marina.  Of  the  inward  turnings  or  convolu¬ 
tions  of  the  turbinated  ft hells.  Of  the  V oluta  or  Cylinder ,  the  Concha  V 'eneris , 
and  Pencil ,  and  fome  other  f hells  of  the  Snail  kind. 


IF  all  the  things  I  have  advanced  in  the  pre¬ 
ceding  chapter  be  attentively  weighed  and 
confidered,  it  will  appear  clear  as  the  light  at 
noon,  that  the  Snail’s  fhell  is  its  real  bone, 
without  which  it  cannot  live.  Hence  it  ap¬ 
pears  what  an  idle  fable  that  is  which  is  efta- 
blifhed  even  amongft  thofe  who  ftudy  fhell- 
fifhes,  when  they  fhew  fome  of  the  Crab  kind 
in  their  mufeums,  adding  at  the  fame  time 
that  they  pafs  from  one  fhell  to  another,  de¬ 
vour  the  animals  that  lived  in  thofe  fhells,  and 
keep  them  for  their  own  habitations.  They 
dignify  them  with  founding  names  and  addi¬ 
tions,  as  Soldiers,  Hermits,  and  the  like  5  and 
thus,  having  no  experience,  they  commit 
grofs  errors,  and  deceive  themfelves  as  well  as 
others  with  their  idle  imaginations. 

Some  years  fince,  when  I  was  at  the  Hague, 
I  employed  fome  fifhermen  who  lived  at  Sche- 
veling,  to  bring  me  all  the  ftrange  fifhes  which 
they  fhould  catch.  It  fo  happened  that  among 
the  reft  they  brought  many  fmall  Crabs,  Tab. 
XI.  fig.  i.  a-,  each  of  which  lived  in  a  kind  of 
twifted,  round,  fmooth  and  polifhed  fhell  3 
but  when  I  viewed  the  animals  themfelves 
more  accurately,  I  obferved  that  they  refem- 
bled  Crabs  only  in  their  fore  part,  that  is,  they 
had  four  feet  gg,  and  two  forceps,  of  which 
the  right  e  was  much  ftronger  and  thicker, 
than  the  left  f  I  further  faw  there  two  ten¬ 
der  feelers  or  horns  dd,  and  two  prominent 
eyes  C3  and  under  the  latter  there  were  placed 
fome  other  fmall  parts.  The  inward  part  or 
body  of  this  Crab  was  fixed  to  the  pillar  of 
the  fhell,  by  the  tendons  of  its  mufcles,  but 
otherwife  it  was  foft  and  confolidated,  as  in 
Wilks  and  other  Marina  or  fea  Snails. 

,  Ariftotle  and  Tilian  tell  us,  that  in  fome 
fhells  there  are  both  a  Crab  and  Snail  toge¬ 
ther  ;  hence  the  Crab  has  got  the  name  Öof 
Pinnophylax  or  fhell-keeper.  Thefe  authors 
likewife  harbour  another  ingenious  opinion, 


which  is,  that  the  Crab  provides  food  for  its 
companion  the  Snail  3  fo  that  thefe  two  little 
animals  live  it  feems,  and  have  all  neceflaries, 
in  common,  which  is  an  admirable  thing,  and 
which  has  given  fome  authors  occafion  to 
frame  feveral  parables,  and  make  various  mo¬ 
ral  reflections.  It  is  beyond  doubt  that  this 
animal  they  defcribe  was  likewife  a  fpecies  of 
the  Cancellus  or  Hermit  Crab,  one  part  where¬ 
of,  that  which  provides  neceffaries,  and  creeps 
out  of  the  fhell,  is  covered  with  a  hard  cruft; 
but  that  which  remains  within  the  fhell  is 
the  foft  and  tender  part  of  the  body  3  and  as 
the  fhell  ferves  in  this  part  inftead  of  a  skin 
or  covering,  there  was  therefore  no  need  of 
a  teftaceous  cover  or  cruft,  as  we  have  already 
obferved  with  refpedt  to  the  Cancellus. 

The  Pinna  is  a  fpecies  of  the  Oftracoder- 
mon,  and  is  at  this  time  called  Vinne  in  the 
Netherlands,  by  thofe  who  have  a  curiofity 
for  things  of  this  nature  3  becaufe,  perhaps, 
the  animal  living  within  feeks  its  prey  by 
violence,  and  catches  and  kills  lefs  creatures 
with  its  forceps.  It  may  poflibly  alfo  have  its 
name  from  hence,  that  its  fhell  is  commonly 
as  thin  as  the  fin  of  a  fifh,  and  when  ftript  of 
its  skin,  is  tranfparent  like  the  fcales  of  fifhes. 
This  fhell  is  contracted  into  a  fharp  or  pointed 
end  on  one  part.  In  my  father’s  mufeum  are 
many  fpecimens  of  thofe  fhells,  which  are 
called  by  fome  prickly  Mufcles. 

I  fhall  not  deny  that  fmall  Crabs  are 
frequently  found  in  the  fhells  of  fea  Snails, 
when  their  inhabitants  have  been  killed 
and  taken  out  of  them  3  nay,  and  fometimes 
Star-fifh  are  found  in  the  fame  manner,  for  I 
faw  this  very  thing  in  the  town  of  Petten,  on 
the  fea  coaft.  But  this  happens  only  by 
chance,  and  thefe  little  animals  cannot  flay 
long  in  thofe  habitations  3  when  hunger  begins 
to  incite,  they  go  out  for  food.  Thus,  when 
I  was  looking  for  infedts,  I  have,  in  company 

with 
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with  Mr.  Thevenot,  and  Mr.  Stenon,  found 
ieveral  fmall  Crabs  in  the  liver  Seine,  in  the 
bones  of  fome  ox’s  skulls  which  had  been 
thrown  into  that  river. 

The  (hell  in  which  the  Hermit  abovemen- 
tioned  lies,  is  on  the  infide  twilled  into  the  like 
windings  as  the  operculated  Wilk  ;  I  fhall  there¬ 
fore  omit  its  figure  in  this  place.  But  that  the 
diverfity  of  the  windings  may  be  known,  in 
fome  meafure,  in  other  Ihells,  I  fhall  now  re- 
prefent  the  inward  windings  of  the  turbinated 
kind.  The  common  Turbo  is  of  a  very  elegant 
ftruóture ;  it  begins  at  the  balls  with  broader 
windings,  Tab.  VJ1.  fig.  i.  ay  and,  riling  by 
degrees  obliquely,  like  a  circular  Hair-cafe,  con¬ 
verges  into  an  acute  point  by  and  thus  forms 
various  cells  and  lodgments. 

But  the  figure  of  the  Voluta,  or  that  called 
the  Cylinder  Snail,  is  much  more  beautiful,  be- 
caufe  the  convolution  or  winding  is  more  com¬ 
plicate  and  intricate;  its  entrance,  fig.  n.  0, grow¬ 
ing  narrower  by  degrees,  forms  another  round  c, 
which  afterwards,  being  Hill  twilled  or  convo¬ 
luted  d  round  its  pillar,  produces  beautiful  and 
regularly  fpiral  tendrils,  which  grow  narrower 
by  degrees,  and  at  length  are  loll.  This  ftrudlure 
truly  merits  admiration,  for  all  things  are  there 
fo  beautifully  divided'  and  feparated  by  inward 
divifions  and  cells,  that  they  exhibit  a  labyrinth 
of  miracles,  into  the  inward  cell  of  which  we 
cannot  obtain  admittance,  unlefs  we  firlt  pafs 
round  all  thefe  windings.  Nor  can  any  one 
difcover  its  wonderful  elegance,  unlefs  guided 
by  the  Ariadnean  thread  of  an  unwearied  re- 
fearch  into  the  works  of  God.  The  Almighty 
gives  knowledge  as  the  price  of  labour,  which 
the  heathens  themfelves  have  declared. 

No  lefs  admirable  are  the  finufes  of  the 
Concha  Veneris,  with  which  the  women  in 
Holland  adorn  the  firings  tied  to  their  keys, 
and  polifh  their  whitened  linen  after  bleaching. 
This  fhell  is  conftrucfted  with  various  convolu¬ 
tions,  and  unufual  and  amazing  windings,  like 
tendrils;  and  to  all  thofe  convolutions  of  the  in¬ 
ward  part  of  the  fhell,  the  body  is  fitted  and 
made  to  agree  by  its  bendings  and  windings. 
I  have  already  explained  in  the  Snail  before 
defcribed  how  this  is  done.  Its  entrance,  Tab. 
VII.  fig.  i  it.  ay  is  beautifully  fortified  and  di¬ 
vided  into  little  teeth  like  thofe  of  a  faw  ;  fuch 
as  are  like  wife  obferved  to  be  placed  on  the 
infide  about  each  winding,  as  far  as  the  extre¬ 
mity  b  of  the  fhell,  which  terminates  in  a  very 
fharp  and  fmall  point.  But  all  thefe  remark¬ 
able  things  cannot  be  exhibited  in  a  fingle 
figure. 

In  the  Penicilli  Marini,  which  the  French 
call  pencils  or  plumes,  the  moft  wife  architect 
has  difpofed  their  windings  in  a  very  diffe¬ 
rent  manner  :  they  begin  in  the  orifice, 
fig.  iv.  a ,  of  the  Penicillus,  and  infenfibly  form 


67 

another  lodgment  or  apartment,  with  their 
notched  or  denticulated  bendings;  then  as  it 
were,  diminifhing  by  degrees,  and  riling  again 
with  broader  convolutions,  they  form  a  third 
lodgment  c  ;  afterwards  they  decreafe  more  and 
more,  and  make  a  fourth  d,  fifth  e ,  fixthy*, 
and  feventh  g  compartment.  The  laft  is  like 
a  little  firing  or  tuft  of  filaments,  and  is  pro¬ 
perly  the  fir  ft  rudiment  from  which  the  Peni¬ 
cillus  begins  to  increafe,  and  whence,  by  a  gra¬ 
dual  augmentation,  it  acquires  or  raifes  all  the 
reft  of  the  compartments. 

In  the  cabinets  of  the  curious,  there  is  kept 
a  certain  fpecies  of  Snails,  which  agrees  in  its  in¬ 
ternal  conftrudtion,  well  enough  with  the  Cornu 
Ammonis.  Thisconfifts  of  a  fimple  little  tube, 
fig.  vu.  a ,  rolled  into  itfelf,  very  large  before, 
narrower  behind,  and  ending  in  a  very  fmall 
point.  It  differs  from  moft  other  fhells  of 
Snails,  becaufe  it  is  divided  on  the  infide  into 
numerous  compartments,  by  delicate  partitions, 
which  are  tranfparent  even  on  the  outfide,  1, 
2,  3,  4,  5,  &c.  In  the  fore  end,  the 
partition  which  is  hollow  like  a  faucer,  is  naked 
or  plain  to  the  eye,  and  has  a  fmall  hole  pierced 
through  it  there  a  *.  If  this  hole  be  accu¬ 
rately  viewed,  it  is  found  actually  to  open  into 
the  tubular  appendage  of  the  partition,  which 
appendage  or  tube  is  inferted  in  the  opening  of 
the  fecond  partition,  and  the  tube  of  the  fe- 
cond  into  the  aperture  of  the  third,  the  third 
into  the  fourth,  and  fo  afterwards  to  the  end 
of  the  fhell. 

All  thefe  things  appear  plainer,  if  the  out¬ 
ward  fhell  of  the  Snail  is  picked  off ;  for  then 
the  ftories  or  partitions,  Tab.  VII.  fig.  vm.  bby 
fituate  in  the  Snail’s  tube,  are  feen  very  plain¬ 
ly,  as  well  as  the  little  tube  or  fiphunculus,  that 
reaches  from  the  firft  partition  to  the  aperture 
and  tube  of  the  fecond,  and  the  tube  of  the 
fecond  to  the  third,  and  fo  to  the  extremity  of 
the  Snail :  all  which  may  be  feen  about  the 
inward  fide  of  the  curvature  c  of  this  creature 
very  diftindly.  But  fince  thefe  things  cannot 
be  fo  diftinftly  exhibited  or  underftood  under 
its  natural  fize,  I  have  thought  it  advife- 
able  to  reprefent,  of  thefe,  feveral  partitions 
confiderably  magnified  ;  in  which  figures,  the 
acetabulum  or  partition  appears  firft  in  its  com™ 
pafs,  fig.  ix.  dddy  and  on  the  infide  its  inward 
fold,  hollow  like  a  fpoon.  On  the  upper  part 
of  this  is  feen  e  a  little  aperture  formed  with 
the  moft  exquifite  art.  Behind  this  aperture 
is  feen  the  tubular  appendage  of  the  acetabu¬ 
lum  or  partition,  which,  on  the  upper  and 
lower  fide  of  that  partition,  is  ftretched  out, 
like  the  crooked  handle  out  of  a  certain  fpoon, 
and  is  received  very  exaólly  into  the  aperture 
and  tubular  appendages  of  the  partition,  fig.  x.g, 
and  this  again  into  the  aperture  and  tube  of  the 
third  h. 


*  All  Nautali  are  of  this  ftrufture,  as  alfo  the  Arthoceratilas,  as  well  as  Cornua  Ammonis,  which  are  found  petrified,  being  inha¬ 
bitants  of  deep  feas ;  whence  they  are  never  got  up  living,  nor  the  fhell  feen  recent.  In  the  large  thick  Nautilus,  theie  parti¬ 
tions  are  forty  or  more  in  number,  and  there  runs  through  them  all  a  pipe ;  this  is  called  the  fiphunculus  ;  the  animal  within  is 
of  the  Sepia  or  Cuttle-fifh  kind.  In  the  Arthoceratila;  they  are  more  numerous.  We  fee  this  fhell-fofiil  in  the  red  Hones  called 
Swedes  paving,  and  ufed  in  court-yards,  and  for  flat  walks. 


What 
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What  has  been  hitherto  laid,  is  far  from 
completing  the  artificial  ftrufture  of  this  won¬ 
derful  Snail :  for  as  this  Cornu  Ammonis  be¬ 
comes  fmaller  by  degrees,  fo  do  its  partitions, 
and  their  tubes  iiii  become  lefs,  until  at  length 
they  become  invifible.  I  obferve  likewife,  that 
thefe  tubes  of  the  partition  are  not  connected 
together,  but  are  only  contiguous,  and  aie  put 
into  each  other,  in  'the  fame  manner  as  the 
tubes  of  telefcopes,  which  receive  each  other 
in  fuch  a  manner  as  to  be  freely  moveable. 
But  on  the  contrary,  the  acetabula  or  partitions 
themfelves  increafe  with  the  Snail’s  fhell,  and 
are  united  to  it.  I  preferve  fome  of  thefe  ace- 
tabula,  which  fiiew  their  very  elegant  ftrudture, 
if  their  tubes  are  joined  together ;  for  which 
purpofe,  and  that  they  fhould  not  be  ealily 
loft,  I  keep  them  together  bound  with  a  filver 
thread. 

This  Snail  therefore  agrees  with  all  others 
in  regard  to  its  ftru&ure,  and  its  ihell  confifts 
of  one  crooked  tube.  It  differs,  however, 
from  the  reft  only  in  that  the  apartments  or 
cells  are  placed  in  a  different  manner,  and  have 
perforated  handles :  thefe  may  be  faid  to  form 
the  pillar  of  this  Snail,  fince  they  exacftly  re¬ 
ceive  each  other. 

I  never  faw  this  fhell  with  its  Snail  but 
empty  only  in  my  father’s  cabinet.  I  fhould 
therefore  be  very  glad  to  know,  by  what  means 
the  body  of  this  little  creature,  which  inhabits 
that  fhelly  houfe,  is  placed  there,  and  whether 
it  extends  through  all  thofe  apertures  from  cell 
to  cell,  and  is  interfered,  as  it  were,  in  fo 
many  places ;  or  whether  it  lives  only  in  the 
extreme  apartment,  and  is  inferted  with  its 
mufcles  in  the  tubes  of  the  fliell.  But  how¬ 
ever  much  I  wifh  to  be  gratified  in  this  parti¬ 
cular,  I  fliall  never,  probably,  accomplifh  my 
defire.  It  would  therefore  be  proper  for  thofe 
who  vifit  foreign  countries,  for  the  fake  of 
commerce,  to  import  fuch  things ;  for  though 
they  have  never  fo  little  curiofity  or  tafte  for 
thefe  ftudies,  they  ought  to  endeavour  to  make 
the  works  of  God  manifeft  to  pofterity,  and 
by  due  care  they  might  profit  more  than  by 
any  other  means  whatloever. 

The  great  Indian  Nautilus  is  nearly  of  the 
fame  ftrudture  with  the  Cornu  Ammonis,  and 
therefore  I  had  once  thought  to  give  its  figure 
in  this  place  :  but  fince  it  is  found  in  many  of 
the  cabinets  of  the  curious,  and  of  the  fame 
ftru&ure  with  this,  I  fliall  defift  from  my 
intended  purpofe,  and  the  rather,  becaufe  the 
celebrated  Aldrovandus  has  left  us  a  pretty  neat 
and  exadt  figure  thereof. 

Let  it  fuffice,  that  I  have  annexed  the  figures 
of  the  two  tubular  Snails,  or  teftaceous  tubes 
already  defcribed,  which  afford  an  example, 
from  which  the  manner  of  conftrudting  all  the 
fhells  of  Snails  may,  in  fome  meafure,  be  un- 
derftood.  All  the  difference  obferved  between 
them  arifes  from  the  variation  of  their  convo- 
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lutions  only :  to  which,,  if  we  further  add 
fome  outward  ornaments  of  ridges,  hollows, 
windings,  plains,  tubercles,  depreffions,  exten- 
fions,  impreffions,  and  colours  ;  and  laftly,  that 
the  cavity  of  the  pillar  fometimes  grows  together 
entirely,  as  I  have  likewile  fometimes  obferved 
in  the  fhell  of  the  garden  Snail ;  it  is  then  ealy 
to  reduce  all  the  geometrical  figures,  curves, 
oblique  and  right  angles,  in  all  kinds  of  Snails, 
to  one  fpecies,  that  is,  to  an  oblong  tube,  which 
is  curved,  curled,  or  bent  in  and  out,  and  grows 
in  this  ftate. 

The  tubular  fhell-fifh  before-mentioned*, 
exhibits  the  moft  ftmple  articulation  of  all  the 
kinds,  for  in  their  beginning  they  are  ftretched 
out,  like  a  plain  tube,  Tab.  VII.  fig.  v.  a,  or 
little  inteftine,  and  are  turned  or  bent  round 
moftly  near  the  end  b.  And  hence  arifes  that 
cavity,  fig.  vi.  c ,  whereof  I  fpoke,  when  I 
treated  of  the  cavity  of  the  pillar.  But  thefe 
tubular  creatures  grow  together,  fometimes  ten 
or  twenty,  in  fo  perplexed  a  manner,  that  no¬ 
thing  certain  can  be  diftinguilhed  concerning 
them,  fince  nothing  appears  to  our  view  but 
ends  or  tops,  windings  and  little  apertures. 

I  fhall  further  add,  that  almoft  all  kinds  of 
Snails  and  fheli-fifh  are  twifted  towards  one  and 
the  fame  fide;  nor  can  many  be  found,  at  lead: 
very  feldom,  the  convolutions  whereof  go. 
Tab.  VII.  fig.  xi.  #,  in  a  direction  contrary  to 
the  others.  In  jfome  fpecies  of  oval  Turbo’s, 
and  fome  others,  this  is  fometimes  found  ;  and 
fuch  fhells,  for  this  reafon,  that  they  are 
lefs  common  and  more  efteemed,  are  carefully 
kept  in  the  cabinet  of  the  curious. 

The  little  Turbo . 

I  found  fome  years  ago  a  fmall  Snail  between 
the  bark  and  wood  of  an  old  willow-tree,  the 
fliell  whereof  refembled  a  fea  T urbo,  and  from 
a  fomewhat  broad  beginning,  terminated  Tab. 
VIII.  fig.  I.  infenfibly  in  a  fharp-pointed 
top.  This  Snail  is  never  feen  in  the  day  time, 
except  in  rainy  weather ;  it  then  always  hides 
itfelf  under  the  bark,  or  in  other  fhady  places, 
and  refting  there,  it  faftens  that  part  of  its 
fhell  by  which  the  body  creeps  forward,  to 
the  wood,  the  other  acute  extremity  being  ob¬ 
liquely  diredted  upwards.  The  fhell  of  this 
Snail  is  likewife  curled  or  convoluted  in  an  in- 
verfe  manner;  and  what  merits  great  notice  is, 
that  its  genital  organs  are  placed  in  the  left  fide 
of  its  neck,  in  an  order  contrary  to  all  other 
Snarls.  But  I  have  fometimes  obferved  the 
convolution  of  the  Ihell  to  be  inverted  in  the 
Purple-fifh.  It  is  therefore  probable  that  what¬ 
ever  Snails  have  their  fliell  twifted  in  an  in¬ 
verted  manner,  have  likewife  their  genitals  in 
the  fame  fituation. 

I  have  very  feldom  feen  this  Snail  with  its 
fhell  larger  than  I  have  expreffed  it  in  the  figure ; 
nor  have  I  found  that  part  b  of  its  body,  which 


,  -Tiefe  aTe  called  Tubuli  Mai  ini  by  authors :  they  are  Ample  and  plainly  hollow.  Some  are  ftraited,  and  others  fmooth  on 
the  furface ;  fome  perfettly  ftrait  others  twifted  at  the  end.  They  arc  found  loofe  on  the  fnere,  and  lodged  in  folid  futóances. 
The  animal  within  is  a  true  Snail.  ° 


creeps 
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creeps  therefrom,  larger  than  there  (hewn  :  for 
when  this  part  turns  out,  it  carries  its*  little 
(hell  like  a  pyramid  obliquely  on  its  body.  It 
has  four  horns,  whereof  the  two  upper  ones 
have  their  eyes  in  their  extremities.  The  two 
lower  do  not  appear  fo  diftindlly,  being  only 
two  obtufe  or  blunt  little  fwellings.  The  two 
upper  horns  and  the  eyes  are  large,  in  propor¬ 
tion  to  the  bignefs  of  the  creature.  The  aper¬ 
ture  of  its  verge,  through  which  it  breathes,  is 
likewife  in  its  left  fide.  Its  (hell  is  twifted  into 
feven  fpiral  lines,  and  is  adorned  on  every  fide 
with  little  ribs  or  ridges,  fo  that,  by  this  means, 
very  beautiful  wrinkles  or  folds  appear  in  this 
fliell,  which  has  likewife  its  periofteum  to 
cover  it. 

The  internal  parts  of  this  little  creature 
agrees  in  general  with  thofe  of  the  common 
covered  Snail.  The  parts  of  the  jaws,  mouth, 
and  palate,  and  all  the  falival  veffels  and  the 
ftomach,  are  alike  in  both.  The  brain  lies  on 
the  gullet,  and  may  likewife  be  beautifully  di- 
ftinguiflied,  but  in  its  ftruóture.  it  approaches 
more  to  the  brain  of  the  common  water  Snail, 
which  I  have  reprefented  in  Tab.  VIII.  fig.  iv. 

Its  pointed  liver  fills  the  extremity  of  the  fliell, 
and,  like  the  latter,  it  is  likewife  twifted,  but 
its  ftruóture  is  glandulous.  The  orifices  for  the 
penis  and  uterus  are  opened  in  the  left  fide,  fo 
that  the  penis,  ereóting  itfelf,  fprings  from  a 
place  direótly  oppofite  to,  that  in  the  common 
Snail.  But  it  appears  from  this  perfection  of 
the  genital  parts,  that  the  creature,  though 
fo  minute,  has  already  attained  its  full  fize. 
The  ovary  likewife  appeared  to  me  pretty  di- 
ftinót.  The  purple  facculus  or  bag,  was  like¬ 
wife  very  vifible,  as  well  as  the  little  part  in 
the  form  of  a  chain. 

I  preferved  this  Snail  alive  fome  days,  by 
giving  it  lettuce  in  a  glafs  veftel,  into  which  I 
had  poured  alfo  fome  drops  of  water,  during 
which  time  it  moved  the  whole  day.  At  other 
times,  when  the  weather  is  hotter,  this  fpecies 
eat  chiefly  at  night.  In  the  month  of  June 
I  found  it  under  the  bark  of  willows. 

If  its  fhell  be  viewed  with  a  microfcope,  the 
aperture,  Tab.  VIII.  fig.  n.  <7,  of  the  inverted 
twift,  through  which  the  body  paffes,  and  the 
opening  b  of  the  pillar,  and  the  ridges  of  the 
furface,  or  the  ribs  ccc ,  appear  clearly  to  the 
eye. 

The  fmall fatted  Snail. 

Under  the  bark  of  willows  is  likewife  found 
another  fpecies  of  fmall  Snails,  the  fhell,  fig. 
in.  tf,  of  which  is  fomewhat  of  a  more  fim- 
ple  ftruóture,  and  fo  thin  that  it  is  all  over 
tranfparent.  The  Snail  contained  in  this  died 
for  drought  before  I  could  diffeót  it.  Its  fhell 
was  all  tranfparent,  by  reafon  of  its  exquifite  fine- 
nefs ;  fo  that  the  dead  body  of  the  Snail  ap¬ 


peared  through  it,  diverfified  with  fome  colours 
and  fpots. 

The  oval  Snail. 

In  the  rufhy  grafs  of  ditches,  and  on  the 
water-lilly,  when  its  leaves  reach  to  the  fur- 
face  in  rivers,  there  is  found  a  certain  fpecies 
of  Snails,  which  refide  there  on  account  of  the 
cool  air  and  moifture,  where  they  may  at 
any  time  feek  out  for  their  food  :  but  they  go 
to  feed  chiefly  late  in  the  evening  and  early  in 
the  morning,  and  in  the  heat  of  the  day  they 
remain  quiet  near  each  other  under  the  fhade. 
Their  fliell  which  they  carry  on  their  bodies, 
is  of  an  oval  figure,  marked  with  many  hollows 
or  furrows,  and  adorned,  Tab.  VIII.  fig.  iv.  a , 
with  a  periofteum  of  a  pale  red  colour.  The 
hinder  part  is  fo  tender,  that  when  roughly 
handled,  it  is  veryeafily  broke,  and  this  is  rolled 
into  a  double  fpiral  part  b.  The  body  of  the 
creature  that  creeps  c  out  from  thence  is  mark¬ 
ed  with  points  or  black  fpots,  and  in  the  fore 
part  it  ftretches  out  two  blunt  or  obtufe  thorns, 
under  which  are  feen  two  others  fmaller. 

In  the  mouth  of  this  Snail  is  a  pretty  ftrong 
tooth,  which  is  extended  into  a  horny  little 
bone,  and  expands  itfelf  through  the  whole 
inward  part  of  the  mouth.  The  aperture  of 
the  verge  is  on  the  right  fide,  and  the  orifices 
of  the  genital  parts  open  at  the  fame  fide  in  the 
neck.  The  ftomach  is  of  a  pale  colour,  and  is 
variegated  with  black  points  or  fpots ;  hence  it 
appears  upon  the  whole  gray.  The  falival  vef- 
fels  which  run  near  the  gullet  under  the  brain 
are  very  remarkable  and  large,  in  proportion 
to  the  fize  of  the  animal,  and  are  fpeckled  or 
fpotted  like  the  ftomach.  The  liveris  the  fame 
as  in  the  common  Snail.  The  heart  is  placed 
in  the  left  fide,  and  there  lies  the  lime  bag  alfo, 
which  is  very  large,  and  full  of  round  white 
globules  of  various  fizes.  The  brain  and  nerves 
are  like  thofe  of  the  common  covered  Snail. 
The  penis  appears  fhort,  but  if  the  membrane, 
by  which  it  is  erected,  be  opened,  it  is  found 
bent  on  the  infide  like  the  tendril  of  a  vine, 
and  is  feen  to  be  really  very  long.  The  ftruc- 
ture  of  the  uterus  is  the  fame  with  that  of  the 
common  Snail ;  but  on  one  fide  of  it  is  a  fmall 
part  that  I  never  faw  in  that  Snail.  After  this 
follows  the  yellow  facculous  bag  defigned  for 
the  glutinous  moifture ;  and  at  length  the  fmall 
part  in  the  form  of  a  chain,  which  is  very 
black  like  pitch.  The  purple  pearl-eyed  little 
knot  appears  half  round  in  this  Snail,  though 
it  is  really  fomewhat  oval.  I  could  not  difcover 
more  parts  in  this  little  creature,  though  I  ob- 
ferved  that  it  had  the  fame  mufcles  as  the 
common  Snail ;  nay,  that  two  of  them  were 
defigned  to  pafs  underneath  through  the  brain, 
for  the  purpofe  of  drawing  in  the  parts  before 
mentioned. 
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CHAP.  XIII. 

*  *  ,v 

Of  the  garden  Snail*,  the  houfe  Snail,  and  that  of  the  fields  or  path  ways , 

AL  L  the  external  and  internal  parts  of  the  penis  and  uterus  did  not  differ  in  refpeft  to  its 
warden  Snail,  which  is  a  handfome  little  ftrudture.  But  this  Snail  twilled  about  the 
creature  are  the  fame  with  thofe  of  the  larger  fharp  end  of  its  penis  in  the  diffedlion,  and 
Snail  only  that  they  differ  a  little  here  and  curled  it  into  various  turns  r,  which  I  never 
there  in  refpedt  of  ftrudture  and  colour,  faw  fo  clearly  and  diftin&ly  in  the  other  Snail. 
Since  therefore  the  difference  is  not  fo  great  in  There  is  great  difference  between  the  man- 
regard  to  the  reft,  I  (hall  here  briefly  explain  ner  of  coition  in  the  larger  Snail  and  this  of  the 
the  only  one  that  is  in  the  genital  parts.  Thg  garden ;  the  penis  of  this  latter  is  rolled  out  fur- 
aperture  of  the  genital  organs.  Tab.  VIII.  ther,  and  is  more  ereded  and  much  longer ;  it 
v.  a,  is  placed  in  the  neck,  fomewhat  lower  has  at  its  origination  the  fame  glands  the  skin 
than  it  is  in  the  larger  Snail.  The  uterus  bb  is  provided  with.  The  coition  of  the  garden 
and  its  ligament  c,  and  the  bag  which  holds  the  Snail  continues  longer  than  that  of  the  larger 
wlutinous0 moifture,  are  like  thofe  of  the  larger  Snail.  And  the  whole  penis  of  one  Snail  is 
Snail  d.  There  is,  moreover,  no  difference  in  put  as  far  as  its  extremity  into  the  body  of 
the  chain-like  little  part  e.  As  I  began  this  in-  another  j  hence  thefe  two  penis’s  are  fometimes 
quiry  in  the  month  of  June,  which  was  indeed  feen,  fig.  vi.  a ,  twilled  together  in  a  very  won- 
far  advanced,  the  little  eggs  ƒ  were  feen  more  derful  manner.  But  this  winding  is  not  feen 
diftind  in  the  ovary,  near  the  extreme  fpiral  fo  beautifully  as  I  have  delineated  it,  unlefs  the 
part  g  of  the  liver  ;  thefe  eggs  were,  in  my  Snails  are  drawn  a  little  afunder  j  for  then  is 
opinion,  to  be  carried  from  thence  through  the  perceived  the  wonderful  manner  whereby  the 
chain-like  little  part  into  the  uterus,  and  to  be  penis  of  one  Snail  b  rolls  itfelf  round  the  penis 
covered  all  over  with  the  glutinous  moifture.  of  the  other,  and  enters  into  the  uterus  c,  whilft 
The  purple  little  knot  h  was  of  a  colour  almoft  the  penis  of  the  latter  is,  in  its  turn,  twilled 
approaching  to  a  pale  yellow,  and  contained  a  round  that  of  the  former  d,  and  likewife  put 
ftronger  fubftance  than  in  the  larger  Snail.  The  into  the  orifice  of  that  creature’s  uterus  e.  But 

other  tube  or  pipe  z,  which  in  the  larger  Snail  if  thefe  Snails  are  pulled  away  from  each  other 

opens  into  the  uterus,  was  in  this  flretched  out  at  the  time  of  coition,  the  whole  penis’s,  long 
further,  and  the  alcaline  little  bone  was,  in  a  as  they  are,  being  drawn  from  the  orifice  of 
fituation  diredly  contrary,  thruft  into  it.  In  both  Snails  appear  in  fight,  and  each  creature 
the  larger  Snail,  likewife,  I  have  found  this  tube  afterwards  turns  them  in  in  a  wonderful  manner, 
fometimes  in  the  fame  fituation.  This  little  and  after  a  fliort  time  draw  them  back  again 
part  was  moreover  formed,  where  in  its  be-  into  the  body. 

ginning  it  is  connected  with  the  uterus  k ,  in  the  But  as  each  Snail  has  its  genital  parts  in  the 
fame  manner  as  it  is  in  the  larger  Snail.  The  right  fide  of  the  neck,  their  heads  are  applied 

imperforated  appendage  /  of  the  uterus  has  to  each  other  crofs-ways  at  the  time  of  coi- 

likewife  the'  fame  ftrudture,  but  is  of  a  more  tion,  and  confequently  the  body  and  horns  of 
gray  colour:  the  tefticles  m  likewife,  were  like  each  Snail  have  a  contrary  fituation  at  that 
thofe  of  the  covered  Snail,  but  confided  of  time.  For  in  the  body  of  the  former  Snail 
longer  filaments,  and  were  divided  only  into  fix  the  opening  and  divifions  of  the  verge  whereby 
vedels.  The  alcaline  little  bone  n  was  of  a  ftruc-  _  it  draws  the  air,  are  vifiblej  but  in  the  latter 
ture  entirely  different,  and  wanted  thofe  four  Snail  nothing  is  feen  of  them  g,  for  this  Snail 
little  ribs,  which  I  have  before  exhibited  in  the  is  placed  in  a  different  manner. 

\  magnified  bone  of  the  larger  Snail,  but  was  Thefe  garden  Snails  are  of  the  mod  common 

very  beautifully  decorated  with  little  holes,  and  kind.  Their  fhell  is  grounded  on  yellow,  and 
little  prominences  that  met  all  together.  It  is  divided  lightly  by  fpecial  fmall  furrows ;  it  is 
was  however  full  as  big  as  the  little  bone  of  alfo  adorned  with  tawny  or  black  rings,  which 
the  other  Snail,  and  may  likewife  be  flretched  furround  it  nearly  in  the  courfe  of  the  fhell’s 
further  out  of  the  body,  for  it  flood  on  a  fpiral  turns.  It  is  alfo  covered  with  a  very 
longer  little  knot,  the  neck  whereof  was  much  thin  membrane  or  periofteum,  which  is  black 
longer,  and  likewife  of  a  gray  colour.  The  or  yellow  in  the  fame  places  where  the  fhell 
penis  oo  feemed  longer  and  more  acute,  and  I  itfelf  is  painted  in  that  manner,  and  it  likewife 
have  here  delineated  its  only  mufcle,  Tab.  VIII.  prelerves  its  colour  when  the  membraneis  taken 
fig.  v.  p ,  which  draws  it  in.  This  was  placed  from  it. 

in^  the  fame  manner  as  in  the  large  Snail.  Each  of  thefe  Snails  has  alfo  four  horns,  of 

Moreover,  the  common  dudt  q  between  the  which  the  two  upper  ones  only  have  eyes. 

The  fpecies  here  meant  by  the  author,  is  the  common  fmall  painted  Snail,  which  we  find  in  hedges.  We  ufually  call  the 
larger  brown  kind  the  garden  Snail,  becaufe  it  is  more  common  with  us  in  gardens ,-  but  this  the  author  calls  the  common 
Snail.  This  lefs  being  more  frequent  in  the  gardens  of  Holland,  is  the  garden  Snail  of  that  country. 


It 
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It  was  therefore  an  idle  fancy  in  fome  perfons, 
to  think  that  the  Snail  ufes  its  horns,  as  a  blind 
man  does  his  hick,  that  is,  to  find  out  the  way 
it  is  to  creep  through,  or  to  try  and  diftinguifh, 
by  its  touch,  whether  objects  are  hard  or  foft. 
The  head  of  thefe  Snails,  in  that  part  of  it 
where  the  lips  are  fituated,  refembles,  in  fome 
meafure,  the  head  of  a  cat ;  and  when  well 
viewed,  it  appears  like  it  in  feveral  refpedts  more 
evidently. 

The  common  houfe  Snail. 

The  naked  houfe  Snail,  which  is  found  in 
tnoift  cellars  and  about  the  tops  of  cifterns,  is 
n^ked  and  has  no  fhell,  but  is  covered  with  its 
skin  only.  In  this  particular  it  agrees  with  that 
part  of  the  covered  Snail,  which  creeps  out  of 
the  fhell.  On  the  outfide  it  is  provided  with 
four  horns  on  its  head;  the  two  uppermoft 
whereof  have  eyes  at  their  extremities,  Tab. 
VIII.  fig.  vii.  aa ,  which  are  fituated  a  little 
within  the  margin,  on  that  fide  which  lies  to¬ 
wards  the  eminerce  placed  on  the  back.  The 
two  lower  horns  bh  are  fmaller  and  have  no 
eyes..  There  is  further  feen  on  its  body,  that 
eminence  or  velabrum  cc  which  is  fixed  to  the 
back,  and  runs  along  the  reft  of  the  body ; 
and  the  body  is  furnifhed  with  oblong,  acute, 
and  tender  glandules,  and  variegated  with  black 
lines  and  fpots.  But  the  horns,  head,  neck, 
and  whatever  reaches  beyond  the  eminence,  are 
adorned  with  many  fmaller  and  more  delicate 
glandules.  On  the  right  of  the  declivity  of  the 
neck  appears  an  apperture  d ,  through  which 
the  genital  organs  pufh  themfelves. 

The  eminence  on  its  back  itfelf,  is  of  a  dif¬ 
ferent  colour  from  the  reft  of  the  body,  for  it  is 
adorned  with  chanelled  or  crefted  little  grains, 
and  it  is  moreover  very  beautifully  variegated 
with  black  fpots.  This  is  not  common  to  all 
houfe  Snails,  for  they  differ  much  in  colour. 
Towards  the  fore  part,  at  the  head,  the  emi¬ 
nence  is  loofe  and  free,  but  for  the  moft  part, 
it  is  kept  very  dole  to  the  body,  unlefs  when 
any  one  provokes  or  vexes  the  Snail  in  that 
place ;  for  then  it  raifes  and  moves  it  different 
ways;  and  I  have,  for  that  reafon,  drawn  it 
as  elevated  in  the  figure.  On  the  hinder  part, 
towards  the  back,  the  eminence  is  very  ftrongly 
joined  to  the  body  ;  but  in  its  right  fide  opens 
an  aperture,  Tab.  VIII.  fig.  vn.  e,  whereby 
the  Snail  draws  air  and  breathes,  and  difcharges 
its  fceces;  for  which  ufes  the  verge  is  likewife 
appointed  in  the  covered  Snail,  and  with  this 
verge  the  eminence  agrees  very  much,  fo  far 
as  it  is  placed  on  the  fore  part  of  the  body. 
The  hinder  part  of  the  body  is  not  very  re¬ 
markable,  only  in  refpeót  of  the  different  ftruc- 
ture  of  its  glandules.  Moreover,  in  both  fides 
of  the  body  is  obferved  a  fmall,  black,  unequal 
margin.  In  fine,  there  is  on  the  hinder  part, 
above  the  tail,  a  prominent  fubftance  f  like  a 
Cock’s  comb,  which  is  indeed  difpofed  in  a 
different  manner  in  the  field  Snail.  The  Snail 
fecretes  a  glutinous  humour  from  this  part. 


If  any  one  opens  the  eminence  at  the  mouth 
of  the  air  paftage  with  a  little  pair  of  fciffors, 
he  will  fee  that  the  inward  skin  is  made  on  the 
infide  like  a  net ;  which  ftrudture  feems  to  be 
produced  by  the  vefiels  diftributed  through  it, 
as  I  have  likewife  before  fhewn  in  the  verge  of 
the  covered  Snail.  This  little  net  may  be  feen 
very  beautifully  through  the  aperture  of  the 
eminence  on  a  clear  day*  when  the  Snail  opens 
it ;  for  the  creature  can  contradi  it  fo  clofely, 
that  not  even  a  veftige  of  an  aperture  appears. 
In  the  cavity  of  this  eminence,  on  the  left  fide 
of  the  body  are  feen  the  heart,  which  beats, 
together  with  its  auricle  and  pericardium,  and 
likewife  other  cavities  through  which  the  air 
paffes.  But  when  you  remove  this  little  net 
from  its  place,  you  will  fee  a  fmall  ftone 
underneath,  which  is  called,  by  authors,  Lapis 
Limacis,  the  Snail  ftone,  and  is  laid  to  ferve  for 
various  ufes  in  medicine.  This  little  ftone  may 
properly  be  called  the  os  thoracis,  or  breaft  bone 
of  the  creature,  for  it  is  placed  in  the  middle  of 
the  thorax  and  back.  It  is  of  the  figure  of  a 
fmall  hollow,  and  fomewhat  long  fhell,  fig. 
vin.  a.  and  being  connected  in  its  circumference 
with  various  membranes,  and  on  the  upper  fide 
with  the  little  net,  it  is  thus  kept  in  its  place. 
It  is  fometimes  obferved  to  be  altogether  mem¬ 
branous,  but  fometimes  it  is  pretty  thick  and 
all  ftony,  and  it  ferments  with  an  acid ;  at 
other  times,  again,  it  becomes  ftony  only  here 
and  there,  and  is  obferved  to  be  interwoven  b , 
as  it  were,  with  vefiels  which  are  filled  with 
ftony  little  grains.  Hence  one  may  underftand 
the  manner  of  its  produ&ion,  which  is  from 
the  coagulation  of  the  ftony  particles  ;  in  like 
manner  as  is  obferved  in  the  membranes  which 
the  covered  Snail  frames,  when  it  lies  fome 
time  at  reft.  Thefe  fhelly  ftones  are  found  in 
younger,  as  well  as  full-grown  houfe  Snails, 
and  I  have  fometimes  found  in  the  largeft,  very 
fmall  and  membranaceous  ones,  interwoven 
with  various  petrified  vefiels ;  and  often  in 
fmaller  ones,  I  have  found  them  formed  of 
folid  ftone.  Hence  I  am  inclined  to  think,  that 
the  Snails  change  this  their  little  ftone  yearly,  in 
the  fame  manner  as  Craw-fifh  change  thofe  two 
femi-convex  and  plain  ftones,  which  are  like¬ 
wife  placed  in  their  thorax,  and  are  improperly 
called  Crabs  eyes. 

Near  the  heart  is  obferved  a  lacculus  calca- 
rious,  or  lime  bag,  not  much  different  from 
that  which  we  have  defcribed  in  the  large  Snail. 
Afterwards  the  ftomach,  inteftines,  and  geni¬ 
tal  parts  prefent  themfelves  in  the  abdomen. 
The  ftomach  is  indeed  pretty  large  and  ftrong, 
and  confifts  of  three  diftinótly  vifible  coats. 
The  innermoft  is  wrinkled  into  plaits,  and  is 
of  a  yellow  colour;  the  middle  one  is  mufcu- 
lar ;  the  outermoft  is  fomewhat  corrugated  or 
rough,  with  very  beautiful  partitions,  efpecially 
when  the  ftomach  is  empty.  Directly  before 
are  feen  the  falival  vefiels,  which,  as  well  as 
thofe  out  of  which  they  fpring,  are  fhorter  than 
in  the  larger  Snail,  but  they  are  of  the  fame 
texture.  The  inteftines  pafs  twifting  or  wind¬ 
ing 
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ing  through  the  liver,  which  is  placed  between 
them,  but  they  are  much  lefs  rolled  and  turned 
in  this  than  in  the  larger  Snail,  fince  they  are 
ftretched  according  to  the  length  of  the  body, 
and  are  not  obliged  to  follow  the  convolutions 
of  a  (hell.  The  liver  is  divided  into  many 
lobes,  and  confifts  only  01  minute  glandules. 

The  genital  parts  in  this  Snail  are  worthy  of 
particular  notice,  fince  they  fill  the  whole  belly: 
but  I  ill  all  treat  of  thefe  hereafter,  when  I  fhall 
briefly  defcribe  the  parts  of  the  head,  neck  and 
bread.  The  head  prelents  a  tooth,  vifible  in 
the  mouth  like  that  of  the  larger  Snail,  and 
all  the  parts  of  the  mouth  are  alfo  formed  in 
the  fame  manner  as  we  have  there  related. 
The  brain  likewife,  the  fpiral  marrow,  and  the 
nerves,  which  are  placed  in  the  neck,  do  not 
differ  much,  and  are  eafily  difcovered.  The 
mufcles  which  move  the  upper  horns  inward, 
are  much  more  brown  or  blackifh  than  in  the 
larger  Snail ;  but  the  reft,  and  likewife  thofe 
which  pafs  through  the  thorax,  have  fome 
flefh,  as  well  as  their  white  tendons,  and  are 
both  inferted  in  the  fkin,  which  is  very  thick, 
and  where  the  eminence  lies :  nor  are  there 
any  bones  in  the  Snail,  in  which  the  mufcles 
fhould  be  inferted.  A  mufcle  is  therefore  here 
inferted  in  a  mufcle,  and  one  dilates  another, 
which  is  a  very  admirable  thing  to  fee  in 
animals. 

The  organs  of  generation  in  this  Snail,  open 
by  three  diftindt  apertures  in  the  neck,  Tab. 
VIII.  fig.  ix.  which  unite  in  one  paffage  on 
the  outfide.  The  firft  opening  is  peculiar  to  the 
penis  bb,  the  fecond  to  the  uterus  cccc,  the 
third  to  the  purple  bag,  which  is  very  fhort 
in  this  Snail.  The  penis  is  ffrong  and  very 
nervous,  and  it  lies  in  a  little  kind  of  a  purfe, 
which  may  be  diflended  by  the  breath,  that 
the  penis  may  roll  itfelf  out  from  thence.  On 
the  hinder  part  or  fide  of  the  penis  iffues  a  fmall 
filament  e,  which  is  connected  with  that  of 
the  uterus  ffp  This  ligament  of  the  uterus 
abounds  with  many  granules,  which  are  white, 
and  unequally  divided  thofe,  at  firft  fight,  I 
took  for  the  ovary  in  the  larger  Snail,  thinking 
that  the  little  eggs  were  conveyed  through  cer¬ 
tain  hidden  channels  out  of  it  into  the  uterus : 
but  I  now  obferve,  that  it  has  a  peculiar  kind 
of  tube  in  this  Snail,  which  opens  into  the  hinder 
part  of  the  cavity  of  the  penis,  and  conveys  its 
matter  into  it.  The  uterus  wraps  itfelf  round 
this  ligament,  and  is  greatly  ftrengthened  by 
its  connexion  therewith,  though  this  connexion 
is  formed  in  the  beginning  only  by  fmall  in¬ 
tervening  membranes. 

The  uterus  in  the  Snail  which  I  diffetfted, 
was  very  much  diftended  and  fwollen  gg  with 
little  eggs ;  nay,  its  texture  feemed  more  ftron^ 
and  fiim,  than  when  nothing  is  found  in  it. 
On  the  hinder  part  lay  the  glue-bag  hh ,  very 
much  dilated  and  expanded  into  lobes,  which 
were  again  ftudded  in  a  peculiar  manner. 
When  I  viewed  them  with  a  microfcope,  I 
obferved,  that  they  were  all  full  of  very  fmall 
fpheroidal  globules,  whereof  fome  were  bigger 


than  others.  The  chain-like  little  part  it  was 
ftretched  ftraight,  or  upright  enough.  The  ovary 
was  fallen  down  k,  and  deprived  of  its  eggs,  fo  that 
nothing  was  left  in  it  but  the  membranous  inclo- 
fures.  All  the  eggs,  in  my  opinion,  had  des¬ 
cended  through  the  chain- like  tube  into  the  ute¬ 
rus,  and  were  to  be  immediately  there  covered 
with  moifture,  by  means  of  the  faculus  that 
fecretes  that  fluid  :  this  I  fhall  explain  more  at 
large,  when  I  fhall  fpeak  of  the  field  Snail.  Nor 
did  the  eggs,  notwithftanding,  fluctuate  freely 
in  the  uterus,  but  they  all  lay  firmly  fixed  on 
one  fide,  which  makes  me  ftill  doubt  to  ad¬ 
vance  what  I  have  faid  of  the  ovary  and  eggs 
as  true  and  certain.  But  I  hope  thefe  things 
will  hereafter  be  made  plainer.  I  final!  there¬ 
fore  proceed  to  the  field  Snail,  the  anatomy  of 
which  will  throw  great  light  on  this  matter. 

Of  the  field  or  path-way  Snail . 

The  common  Snail  of  the  path  ways  and 
fields  differs  from  the  houfe  Snail,  chiefly  in 
refpedt  of  the  ftruóhire  of  its  external  skin,  and 
in  a  peculiar  kind  of  verge  which  furrounds 
its  body  j  to  which  may  be  added,  the  fiffure 
that  is  in  the  extremity  of  its  tail,  out  of 
which  a  certain  glutinous  humour  is  fecreted  : 
but  there  is  no  difference  in  the  internal  parts. 
I  have  delineated  the  field  Snail,  which  I  here 
exhibit,  in  the  form  it  has  when  contracted. 
Thus  its  two  largeft  [horns,  Tab.  IX.  fig.  1.  a , 
may  be  feen,  except  a  fmall  part  thereof,  which 
is  covered  by  the  eminence  or  velabrum.  On 
the  right  of  this  velabrum  is  feen  an  aperture  b , 
whereby  the  Snail  draws  the  air  and  difcharges 
its  excrements :  the  fame  may  be  obferved  like¬ 
wife  in  the  houfe  Snail.  In  the  cavity  of  the 
eminence,  the  skin  is  alfo  white  and  reticulated, 
as  it  is  in  the  houfe  Snail.  The  external  tex¬ 
ture  of  this  eminence  confifts  of  fine  glandu¬ 
lar  granules,  or  little  grains,  which  are  far  from 
being  orbicular ;  they  are  ftriated  as  it  were, 
and  rendered  unequal  by  fome  tubercles,  though 
thefe  ftrias  or  furrows  are  not  as  remarkable  in 
this  as  in  the  houfe  Snail.  The  reft  of  the 
body  is  furrowed  as  with  pretty  confiderable 
wrinkles ;  hence  it  is  that  many  glandular  pro¬ 
tuberances  appear  in  it,  which  are  of  a  trian¬ 
gular  form,  and  rife  up  obliquely,  and  are  di¬ 
vided  cc  by  many  fmall  glands.  The  body  is, 
moreover,  adorned  with  a  full,  or  glofly,  red 
verge  dd,  which  is  beautifully  divided  and  fub- 
divided  by  black  furrows,  fome  of  which  there¬ 
fore  are  more  confpicuous  than  others.  This 
Snail  can  extend  itfelf  to  three  times  the  length 
that  I  have  here  reprefented  j  and  then  the  di- 
vifions  of  the  skin  before  defcribed  acquire  as 
it  were  another  form,  by  the  force  of  its  ex- 
panfion.  The  whole  body  is  of  a  deep  brown, 
mixed  with  a  ruddy  colour  ;  but  thefe  Snails 
differ  very  much  with  refpeCt  to  their  colour. 

As  its  internal  parts  are  organized,  and  cir- 
cumftanced  much  in  the  fame  manner  as  in  the 
houfe  Snail,  I  fhall  now  briefly  defcribe  only 
the  ftruifture  of  the  genital  organs,  and  add  the 

conftrudtion 
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fconftrutftion  of  fome  of  the  internal  parts, 
which  I  have  here  alfo  delineated.  i  he  genital 
organs  are  thruft  out  of  the  neck,  in  the  fame 
manner  as  in  the  houfe  Snail,  and  are  found  to 
be  likewife  placed  behind  the  parts  of  the  pa¬ 
late  and  mouth,  Tab.IX.fig.n.  a.  On  each 
fide  the  larger  horns  bb  may  be  feen  when 
drawn  in  ;  they  appear  under  the  divided  skin 
of  the  head.  Behind  the  proper  parts  of  the 
mouth,  and  above  the  gullet  d ,  is  placed  the 
brain  e>  which  is  formed  of  two  fmall  parts 
like  globes,  applied  clofe  to  each  other.  Im¬ 
mediately  after  appears  the  origin  f  of  the  fto- 
mach,  together  with  the  falival  vedels  gg , 
which  are  here  reprefented  as  dipt  or  cut  off 
near  the  gullet.  After  thefe  are  obferved  two 
glandular  corpufcles  hh,  from  which  the  falival 
veffels  arife.  Then  at  length  is  prefented  to 
our  view  the  ftomach,  with  its  vedels  i,  which 
are  of  a  pure  white,  like  the  colour  obferved 
in  the  inteftines  kk.  The  windings  of  the  in¬ 
teftines  furround  the  liver  III ,  which  confifts  of 
fmall  glandules,  equally  divided  and  interwoven 
with  very  white  vedels.  It  fends  forth  the 
gall-bag  m,  which  is  large,  and  difcharges  itfclf 
into  the  fmall  guts  that  are  next  to  the  fto- 
mach. 

The  beginning  or  rather  end  of  the  genital 
organs  is  feen  in  the  skin  n  of  the  neck,  and 
their  mouth  or  opening  appears  there  in  the  out¬ 
ward  skin  j  wfliich,  however,  I  have  not  exhi¬ 
bited  in  this  place,  that  the  other  parts  might  be 
the  more  diftindly  vifible.  The  fird  thing  that 
prefents  itfelfis  the  penis  o,  which,  being  twided 
like  a  tendril  of  a  vine,  opens  with  a  kind  of 
tube  p  into  the  cavity  of  the  uterus.  Nothing 
of  this  kind  is  obferved  in  the  houfe  Snail,  but 
in  the  covered  Snail  there  is  likewife  a  common 
du<ft,  and  the  penis  is  extended  longer.  Behind 
the  penis  is  feen  a  remarkable  pear-fhaped  bag  <7: 
this  is  the  purple-bearing  bag  ;  it  is  very  large 
in  this  Snail,  and  contains  a  delicate  juice.  It 
opens  by  a  fmall  tube  r  into  the  cavity  of  the 
skin  of  the  penis,  by  means  of  which  the  latter 
eredts  itfelf. 

The  origination  s  of  the  uterus  is  pretty  thick 
and  drong,  and  after  it  grows  fmaller  it 
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twifts  and  bends  itfelf,  and  goes  into  the  body 
of  the  uterus  uuuu,  as  it  does  in  many  other 
Snails*  But  the  ligament  of  the  uterus  is  not 
feen  in  this;  its  place  is  occupied  by  feveral 
whitifh  veifels,  which  are  connected  xxx  by  a 
fmall  kind  of  membrane,  that  ties  the  curled 
windings  of  the  uterus.  About  the  end  of  the 
uterus,  where  the  bag  of  glutinous  moidure  yy 
is  joined  to  it,  is  feen  a  place  where  the  chain¬ 
like  tube  is  inferted,  or  fixed  in  the  uterus  : 
nay,  it  further  appears,  how  this  tube  runs 
through  and  over  the  liver,  and  under  the  fmall 
guts «,  and  is  connected  with  the  ovary  /3, 
which  is  here  empty.  This  ovary  is  divided 
into  two  parts,  as  it  is  in  other  creatures.  The 
divifion,  however,  is  not  fo  remarkable  in  thofe 
Snails,  which  have  not  exercifed  venery,  as  it 
is  in  the  ovary,  which  I  here  exhibit  alone, 
fig.  ni.  a.  I  therefore  reprefent  this  ovary  big 
and  expanded,  as  I  think  I  faw  it  fomè  months 
after  coition.  For  it  is  then  obferved,  that  this 
little  part  confiderably  increafes,  Tab.  IX.  fig. 
in.  *,  and  that  the  eggs  bb  are  made  vifible 
therein.  I  have  likewife  obferved  this  increafe 
in  the  ovary  of  the  fhelly  Snail.  But  the  eggs,  it 
feems,  are  afterwards  difcharged  out  of  the 
ovary j  and  defcend  through  the  chain-like  lit¬ 
tle  tube  c  into  the  cavity  of  the  uterus,  to  the 
hinder  part  of  which  the  former  is  joined,  fig, 
11.  z.  But  as  the  palfage  of  the  eggs  is  fo 
near  to  the  bag  of  glutinous  humour,  I  there¬ 
fore  think,  they  are  there  covered  over  with  a 
little  of  it,  and  that  when  they  grow  larger,  they 
get  more  of  it,  and,  at  length,  attain  their  full 
bignefs  in  the  uterus.  But  I  could  never  hi¬ 
therto  find  eggs  in  the  chain-like  little  part,  as  I 
have  already  mentioned  in  the  defcription  of 
the  houfe  Snail  ;  nor  could  I  fee  that  they  are 
conveyed  through  it.  I  fiiall  therefore  defer 
advancing  this  opinion  as  an  undoubted  truth, 
until  I  fee  it  myfelf ;  though  I  think,  at  the 
fame  time,  the  matter  may  moll  probably  hap¬ 
pen  fo.  The  heart  likewife  is  feen  in  its  na¬ 
tural  fituation  y,  as  alfo  the  manner  in  which  it 
is  furrounded  by  the  bag  AT  of  calcarious  or  limy 
matter. 


P.  XIV. 


Of  the  common  water  Snail ,  alfo ,  of  an  uncommon  and  viviparous  hind  of  water 
Snail  \  and  of  the  flatted  water  Snail,  and  the  mufcles  of  the  river  Vecht . 
Alfo  a  remarkable  obferuation  o?i  the  common  Snail. 


\ 

H  E  common  water  Snail,  which  I  find 
every  where  at  the  edges  of  ditches  in 
Holland,  differs  much  both  from  the  common 
covered,  and  from  all  other  Snails.  It  is  di- 
ftinguifhable,  not  only  in  regard  to  the  outward 
skin  or  (hell,  but  alfo  with  refped:  to  its  eyes, 
and  the  apertures  both  of  the  verge  and  the 
genital  organs,  which  are  all  confpicuous  on  the 
outfide.  There  is  alfo  a  ftill  greater  difference 


in  the  internal  parts  ;  all  which  I  fhall  now 
briefly  enumerate. 

The  fhell,  which  is  in  the  form  of  a  fphe- 
roid  in  the  large  Snail,  is  in  the  water  Snail 
rolled  in  an  oblong  form  like  that  of  the  Tur¬ 
bo,  Tab,  IX.  fig.  iv.  a.  But  there  is  ftill  a 
greater  difference  in  its  eyes ;  for  as  the  latter 
in  the  common  Snail  are  at  the  ends  of  the 
horns  ;  on  the  contrary,  they  are  found  in  this 
U  aquatic 
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aquatic  or  water  Snail,  to  be  fituated  at  the 
bottom  or  bafis  bb  of  them,  but  they  are  not 
provided  with  any  vifible  mufcle  to  move  them. 
Even  the  horns  themfelves,  which  end  in  fharp 
points  cc,  are  only  weakly  drawn  in  occalional  y 

in  order  to  become  fhoi  ter. 

In  fome  of  thefe  Snails,  I  faw  with  amaze¬ 
ment  that  there  were  two  eyes,  placed  near 
each  other  on  the  right  fide  of  the  creature, 
each  of  which  was  provided  with  its  own  pro¬ 
per  chryftalline  humour.  This,  I  think,  is  very 
remarkable,  and  ftrongly  demonftrates  the  man¬ 
ner  wherein  the  eyes  may  be  multiplied  in  in¬ 
fers,  as  I  (hall  hereafter  demonftrate,  when  I 
(hall  treat  of  Bees.  The  nerves  of  the  eyes  in 
this  water  Snail  are  lefs  vifible  than  in  the 
common  kinds  j  nor  do  they  arife  immediately, 
as  is  faid,  from  the  brain,  but  from  a  little 
nerve  which  lies  towards  the  fore  parts  of  the 
head.  In  other  refpe&s  the  eye  itfelf  does  not 
differ  from  that  of  the  covered  Snail,  only  that  it 
is  bigger,  and  in  a  manner  pear-fhaped,  or  like 
an  onion.  The  chryff  alline  humour  is  like  wife 
larger  in  this,  however  diflinguilhably  lefs  the 
little  creature  may  be  in  itfelf. 

The  opening  d  of  the  verge  is  very  worthy  of 
confideration,  and  has  divers  mufcles,  by  which 
it  is  dilated  and  contrarfed.  The  Snail  fome- 
times  gathers  this  aperture  into  an  oblong  tube, 
and  ftretches  or  protends  it  above  the  furface 
of  the  water,  in  order  to  draw  in  and  expel 
the  air.  This  may  not  only  be  feen  but  heard 
alfo,  by  the  noife  which  the  Snail  makes  in 
moving  the  water.  Nay,  by  the  affiftance  of 
this  aperture,  through  which  the  air  is  con¬ 
veyed  into  the  inmoft  furface  of  the  membrane 
of  the  verge,  and  into  the  cavity  of  the  body 
itfelf,  the  Snail  makes  a  beautiful  figure  fwim- 
ming  in  the  water. 

This  creature  can  likewife  immerge  or  dive 
to  the  bottom  of  the  water,  if  it  comprefles 
the  internal  air.  This  is  effected  in  the  fame 
manner  as  when  the  air  is  compreffed  in  a  glafs 
with  water  in  it ;  for  little  perforated  glafs  glo¬ 
bules  fwim  at  firft  in  the  water,  by  the  affift- 
ance  of  the  air  contained  in  their  cavity  :  all 
thefe  little  globules  fubfide  as  foon  as  the  lmall 
quantity  of  air  contained  in  them  is  condenfed  ; 
which  happens  by  the  common  preffure  of  the 
air,  that  is  above  the  water  in  the  glafs ;  but 
they  emerge  or  rife  again  to  the  furface,  as 
foon  as  the  finger  or  any  thing  that  flopt  it,  is 
removed  from  the  mouth  or  orifice  of  the  glafs. 
This  is  a  pleafant  experiment,  and  I  have  found 
it  very  true,  according  as  it  has  been  defcribed 
by  Cornelius  Confentinus,  in  his  platonic  circum- 
pulfion. 

In  the  fame  manner  does  this  Snail  fometimes 
dive  under  water,  and  again  fwim  to  the  fur¬ 
face,  by  properly  managing  the  quantity  of  air 
in  its  body  in  fuch  a  manner  ;  the  latter,  being 
as  heavy  as  the  water,  it  can  difficultly  be  fup- 
ported  on  the  furface,  and  is  again  depreffed  to 
the  bottom  by  the  lead  compreffion  of  the  in¬ 
ternal  air.  But  when  the  Snail  expels  all  the 
air  out  of  its  body,  which  it  will  do  if  it 
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be  pricked  with  a  fharp-pointed  little  needle,  it 
will  not  then  be  able  to  l’wim  up  to  the  furface 
of  the  water,  but  by  creeping  flowly.  So  that 
from  hence  it  is  probable  this  creature  would 
die,  if  any  thing  like  it  fhould  happen  in  dirty 
or  miry  ditches ;  fince,  in  that  cafe,  it  could 
not  reach  the  furface  of  the  water,  until  after 
fome  days,  and  would  therefore  be  iuffocated 
for  want  of  refpi ration. 

There  is  likewife  a  great  difference,  with 
refpedt  to  the  external  skins  or  coats  of  the  ge¬ 
nital  organs ;  all  the  parts  of  generation  in  the 
covered  Snail  Iffue  out  of  one  opening  only, 
whereas  in  this  aquatic  or  water  Snail,  all  thofe 
parts  and  the  entrances  or  mouths  of  each  are 
diftinrf.  The  penis  indeed  rolls  out  and  eredts 
itfelf  from  the  neck  through  a  peculiar  aper¬ 
ture.  Tab.  IX.  fig.  iv.  e.  But  the  opening  of 
the  vulva  is  difpofed,  by  the  wife  Architect,  im¬ 
mediately  under  the  tube  of  the  verge  f.  The 
verge  itfelf  likewife  differs  greatly  from  that  of  the 
common  Snail ;  it  is  fmaller,  more  hollow,  and 
capable  of  greater  motion ;  but  then  it  is  fitted 
on  the  infide  to  every  part  of  the  extremity  of 
the  fhell  gg,  in  the  fame  manner  as  it  is  in  the 
common  Snail.  The  tooth  ht  and  little  tongue 
which  is  feen  under  it,  are  of  the  fame  tex¬ 
ture  in  this  as  in  the  common  Snail ;  unlefs  that 
the  tooth  it  more  equal,  and  not  divided  into 
fo  many  confiderable  notches. 

The  internal  parts  likewife  differ  much  both 
in  colour  and  ftru&ure  :  but  the  greateft  diffe¬ 
rence  is  in  the  ftomach,  which  is  membranous 
in  the  covered  and  other  Snails,  as  it  is  in  men 
and  in  quadrupedes ;  but  in  this  water  Snail  it 
is  of  the  fame  ftruóture  in  all  refpedts  with  that 
of  the  Hen  or  Cock  kind  j  fo  that  one  would 
think  the  real  ftomach  of  a  Elen  is  here  repre- 
fented,  without  any  difference,  but  that  it  is 
much  fmaller.  Moreover,  the  colour  of  the 
craw  or  crop  is  a  dark  or  obfcure  gray.  The 
gullet  of  this  paffes  likewife  the  chink  or  cre¬ 
vice  of  the  brain,  which  is  a  very  agreeable 
fight  in  this  admirable  creature.-  For  fince  the 
fwellings  or  produftions  of  the  fpinal  marrow, 
are,  by  the  addition  of  a  certain  heterogeneous 
yellow  matter,  here  diftinguifhed,  all  thefe 
parts  are  therefore  the  more  diftin&ly  vifible. 
Hence  it  is,  that  one  may,  with  greater  eafe 
and  certainty,  eftablifh  the  anatomy  of  the 
water  Snail,  than  that  of  the  covered  Snail  j  for 
in  the  former  are  many  coloured  parts,  by 
means  whereof  the  mufcles,  and  many  other 
parts,  efpecially  thofe  of  the  palate  and  mouth, 
may  be  eafily  diftinguifhed. 

The  falival  veffels  of  this  are  like  thofe  of  the 
common  Snail.  The  liver  is  likewife  com- 
pofed  of  vifible  glandules,  and  rolled  into  the 
like  fpirals.  The  heart  alfo,  with  its  pericar¬ 
dium,  is  placed  in  the  fame  order.  The  veffels 
on  the  verge,  on  the  contrary,  are  not  fo  di- 
ftinftly  vifible.  The  lime  bag  is  of  a  pale 
orange  colour.  All  the  mufcles  are  inferted  in 
the  outer  part  of  the  fhell  and  its  pillar. 

The  organs  of  generation  likewife  differ  :  the 
penie  in  this  water  Snail  is  very  broad ;  it  is 

like 
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like  an  oblong  tongue,  and  refembles,  in  fome 
meafure  the  penis  of  a  Drake.  The  mufcles  like- 
wile  are  dronger,  and  more  didinft  and  nume¬ 
rous  than  in  the  common  Snail.  The  uterus 
is  divided  into  three  parts,  and  opens  with  two 
mouths  into  another,  which  is  under  the  verge; 
The  fird  part  is  of  an  alhy  gray  colour,  and 
like  the  belly  or  rough  tripe  aforefaid  in  beads 
that  chew  the  cud ;  then  the  uterus  becomes 
more  glutinous,  and  receives  fome  expanfion 
from  the  chain-like  tube ;  to  which  likewife 
adheres  the  bag  of  glutinous  moidure,  and  alio 
another  little  part  which  may  be  taken  for  the 
ovary.  Moreover,  the  chain-like  tube  is  larger 
here,  but  where  it  is  connected  with  the  ovary 
and  liver,  it  is  of  the  fame  dru&ure  as  in  the 
covered  Snail,  unlefs  that  thofe  white  duds, 
which  I  obferved  in  the  covered  Snail,  are 
of  a  yellow  colour  in  the  water  one.  The 
purple  little  knot  is  alfo  here  of  a  full  orange 
colour,  and  opens  into  the  vulva  by  a  fingular 
kind  of  tube,  as  in  the  naked  Snails.  I  have 
not  feen  the  egg,  but  I  faw  fome  relaxed,  round 
and  tranfparent  little  parts  in  the  body,  which 
I  thought  to  be  properly  glandules.  Under 
the  organs  of  generation,  near  the  domach,  I 
obferved  a  certain  drong  plait  or  fold  of  vedels, 
of  which  a  condderable  number  were  detached 
towards  the  liver. 

The  domach,  when  opened,  very  beautifully 
exhibited  its  two  drong  mufcles,  and  in  its 
cavity  were  found  fome  hard  feeds  of  water 
plants ;  by  the  help  of  thofe  the  Snail  probably 
grinds  its  food,  as  Hens  and  Pigeons  do  with 
little  dones,  bits  of  lime,  and  other  things  which 
they  devour.  I  have  been  informed  that  a 
Duck  or  Drake  has  fwallowed  a  piece  of  gold, 
called  a  pidole,  and  diminifhed  it  by  attrition 
to  fixteen  grains;  and  hence  arofe  the  dory  that 
the  Odrich  can  diged  iron,  as  Harvey  well 
obferves. 

The  food  which  thefe  Snails  mod  eat  is  wa¬ 
ter  plants.  I  have  maintained  them  for  fome 
days  with  lettuce,  with  which  they  were  fo 
greatly  delighted,  that  they  eat  all  the  larger 
leaves  of  it  when  they  had  been  fome  days 
without  food.  But  they  were  then  continually 
thruding  out  their  tongues,  from  which  I  con¬ 
cluded  that  they  were  hungry.  I  likewife  fed  the 
Snails  fometimes  with  ryebread,  which  they 
would  greedily  feed  on,  if  it  was  fird  foftened 
with  water.  At  thefe  times  may  be  very  didindtly 
feen  the  manner  of  their  eating,  elpecially  if 
the  bread  be  cut  into  fine  thin  pieces.  The 
next  day,  after  I  had  laid  this  bread  before 
them,  they  prepared  for  generation ;  fo  that  I 
fhould  conclude  from  thence,  that  bread  yields 
them  the  mod  copious  and  effectual  nourish¬ 
ment.  The  Teredo  or  Worm  which  eats  dfips 
bottoms,  is  alfo  delighted  with  bread. 

On  the  Shell  of  this  kind  of  Snail,  I  have 
fometimes  found  a  great  number  of  eggs,  which 
were  laid  by  another  Snail  of  the  fame  fpecies. 
They  lay  inclofed  in  an  uniform,  oblong,  and 
pellucid  glutinous  fubdance,  and  they  were  like¬ 
wife  tranfparent  as  chrydal ;  but  after  a  few 
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days  there  appeared  in  the  middle  of  them  a 
very  fmall  gray  Snail,  which  continually  rolled 
or  turned  about  in  the  fame  manner,  as  a  bit 
of  wax  does  in  a  bottle  full  of  water,  when 
the  bottle  is  gently  turned  up  or  inverted.  Al- 
mod  in  the  fame  manner  did  this  water  Snail 
turn  fpontaneoufly  in  its  Shell,  and  fwimming 
in  a  limpid  humour  or  moidure,  feemed  to  ad¬ 
here  to  no  place.  The  third  day  after  thefe 
eggs  were  laid,  the  Snail  contained  in  them  be¬ 
gan  to  grow  yellow,  and  afterwards  they  be¬ 
came  gray. 

This  Snail  fwims  with  the  fame  body,  Tab. 
IX.  fig.  iv.  //,  with  which  it  ifiues  out  of  its 
egg.  This  is  done  in  the  manner  following : 
firSt,  the  Snail  lies  upon  its  back  in  the  water, 
and  turns  the  whole  length  or  level  of  its  body 
againd  the  furface  of  the  air  that  prelfes  on  the 
water,  and  having  afterwards  fird  bent  its  whole 
body,  it  moves  it  forward  in  the  fame  manner 
as  the  common  Snail  does ;  and  by  this  means, 
fwimming  in  the  water,  this  creature  goes  for¬ 
ward,  though  very  Slow,  and  affords  a  very 
agreeable  fight.  But  led  the  heat  of  the  fun 
Should  injure  it,  the  little  creature  fecretes  a 
quantity  of  mucus  or  glutinous  humour  out  of 
its  body,  by  the  help  of  which  it  is  defended 
from  the  injury  of  the  diurnal  rays,  and  is 
rendered  more  fit  for  fwimming  ;  and  it  can 
move  and  turn  itfelf  to  all  parts  in  the  water  as 
occafion  requires. 

In  order  to  diffedt  thefe  Snails,  it  is  necef- 
fary  fird  to  take  them  out  of  their  Shells ;  then 
they  will  die  in  two  days,  and  are  fo  much 
fwollen  with  the  water  which  they  imbibe, 
that  their  organs  of  generation  fometimes  come 
naturally  in  fight,  and  their  diffedtion  may  eafily 
be  perfected.  But  if  you  wound  thofe  parts 
which  mod  abound  with  the  glutinous  hu¬ 
mour,  nothing  can  be  done  to  any  purpofe 
afterwards. 

I  have  delineated  this  Snail  in  the  form  it  is, 
in  when  it  creeps  near  the  fide  of  the  glafs  in 
the  water,  and  afcends  to  the  furface ;  and  there, 
having  lengthened  the  aperture  of  its  verge. 
Tab.  IX.  fig.  iv.  d ,  as  into  an  oblong  tube,  and 
dretched  it  out  of  the  water  it  breathes. 

The  wonderful  viviparous  chry ft  alline  Snail. 

The  miracles  which  I  am  now  going  to  ad¬ 
vance  of  this  water  Snail  feem  fo  incredible, 
that  I  Should  not  wonder  if  they  Should  be 
deemed  impofiible,  or  reckoned  among  the  fa¬ 
bulous  tales  of  the  poets  metamorphoSes.  For 
my  own  part,  though  I  faw  them,  I  was  fo 
adonifhed  on  this  occafion  at  the  inexhauded 
fund  of  wifdom  manifed  in  the  works  of 
God,  and  his  admirable  art  and  immenfe  power, 
that  I  cannot  Since  help  thinking  on  them  every 
moment.  I  thought  I  had  already  fo  accu¬ 
rately  fearched  into  the  whole  nature  of  Snails, 
that  I  coulcj  at  length  form  many  remarkable 
and  certain  obfervations,  and  from  thence  drike 
out  fome  general  rules.  But  the  further  I  ad¬ 
vance  in  invedigating  the  wonderful  works  of 

God, 
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Cod,  the  more  and  more  I  find  they  ^  all  as 
far  exceed  the  bounds  of  human  ingenuity  and 
underftanding,  as  mortal  man,  who  in  reality 
is  nothing,  is  from  being  able  to  difcovei  fully 
the  infinite  and  incomprehenfible  peifedtions 
of  God. 

The  water  Snail,  which  I  here  exhibit,  Tab. 
IX.  fig.  v.  a ,  naked,  without  a  fhelly  covering, 
is  found  in  great  quantity  in  the  ditches  of 
Holland,  and  in  large  frefh-water  rivers ;  it 
lies  moft  commonly  in  the  fandy  fords  or 
fhallows  of  the  latter,  or  where  there  are  any 
ftones,  It  creeps  in  ditches  near  and  among 
the  water  plants,  and  in  mud,  which  it  takes 
as  food ;  and  alfo  in  white  clay,  in  which  I 
firft  found  it.  Hence  it  becomes  dirty,  and  is 
often  fo  covered  with  a  cruft  of  filth,  that  all 
the  beauty  of  its  fkin  or  covering  is  almoft  loft. 
I  have  therefore  broke  off  the  fhell  from  the 
body  cf  the  creature,  and  only  reprefented  the 
•Snail  without  it.  But  becaufe  the  fhell  has 
alfo  a  fingular  and  remarkable  ornament,  and 
exhibits  fornething  truly  worthy  of  obferva- 
tion,  I  fhall  afterwards  delineate  it  in  the  man¬ 
ner  it  was  found,  whole,  and  without  any  im¬ 
perfection  in  the  uterus,  and  appeared  under 
the  microfcope.  Though  I  have  found  in 
rivers  fome  of  this  kind  of  Snails,  which  were 
left  than  thofe  which  I  exhibit  in  the  figure, 
and  had  little  dirt  upon  them,  yet  I  never 
was  fo  happy  as  to  fee  the  beauty  of  their  fhell 
wholly  free  of  filth. 

The  things  that  demand  notice  on  the  out- 
fide  of  this  Snail,  are  the  head,  Tab.  IX.  fig. 
v.  b,  its  horns  cc,  the  eyes  dd,  the  aperture  of 
the  uterus,  the  branchias  or  gills  f  the  verge 
g,  the  convolution  or  winding  of  the  body  h ; 
and  laftly,  the  verge,  which  ferves  as  a  foot  in, 
whereon  is  placed  the  operculum  or  cover  of 
the  fhell  k.  The  head  b  is  diftinguifhed  from 
the  heads  of  all  other  Snails,  becaufe  it  is 
ftretched  more  out  of  the  body,  and  is  more 
vifible  ;  nor  is  it  at  any  time  drawn  back  to 
the  infide,  but  only  fhortened  a  little  by  the 
wrinkles  of  the  fkin.  In  the  fore  part  is  feen 
k  fmall  aperture,  which  is  the  mouth  5  the 
horns  cc  are  fharp  at  their  extremities ;  and  at 
their  root  or  bafis,  where  they  fpring  on  each 
fide  of  the  head  out  of  the  body,  are  fixed 
the  eyes,  which  are  placed  fomewhat  higher 
than  in  other  water  Snails,  and  therefore  agree 
in  fome  degree  with  the  eyes  of  fhelly  or  tefta- 
ceous  animals.  All  thefe  parts  are  very  beauti¬ 
fully  variegated  with  yellow  fpots  on  a  black 
ground.  On  the  right  fide  of  the  uterus  or 
vulva,  is  feen  an  extremity  or  edge,  which  the 
Snail  Sometimes  protends  out  of  its  fhell  under 
the  verge.  It  is  of  a  mufcular  texture,  and  may 
tnereiore  be  expanded  and  contracted  at  the 
difcretion  of  the  Snail.  This  is  the  reafon  why 
I  firft  took  it  for  the  aperture  of  the  verne. 
Above  the  head  are  feen  five  appendages  under 
the  verge,  which,  I  think,  are  the  branchis 
or  gills.^  The  verge  very  nearly  approaches  to 
that  of  other  Snails ;  but  it  has  not  fuch  a 
ft  rong  and  remarkable  motion)  though  it  is  of 


a  tougher,  more  firm,  and  more  tenacious  tex* 
ture.  The  convolution  of  the  body  is  the  fame 
as  in  other  Snails. 

The  verge,  or  loweft  part  of  the  body, 
whereby  the  Snail  creeps,  is  more  worthy  of 
notice ;  for  the  operculum  or  cover  is  annexed 
to  it.  This  operculum  is  neither  bone  nor 
ftone,  but  approaches  rather  to  the  nature  of 
claws  or  talons ;  it  is  therefore  in  the  purple 
Fifh  kind,  called  the  unguis  or  claw,  and  the 
unguis  adoratus ;  becaufe  when  burnt  it  fmells 
like  caftor  or  beaver,  and  is  ufeful  in  the  fuf- 
focation  of  the  womb,  or  fits  of  the  mother. 
If  the  operculum  or  cover  of  the  Snail  where¬ 
of  we  here  fpeak,  be  burnt,  it  has  no  difagree- 
able  fmell.  Its  ftrudture  is  elegant :  it  con- 
lifts,  as  it  were,  of  many  rings,  fomewhat 
round,  and  differing  among  themfelves  princi¬ 
pally  in  the  brightnefs  or  obfcurity  of  their 
colour.  On  the  infide  it  is  hollow  like  a  fhell  i 
the  tail  of  the  body,  annexed  to  this  cover, 
is  fixed  thereto  with  ftrong  mufcles ;  by  the 
help  of  which  the  operculum  or  cover  may  be 
bent,  folded,  nay,  complicated  towards  the 
mouth  and  horns,  when  the  Snail  betakes 
itfelf  to  its  fhell  ;  and  by  means  of  this,  as  it 
were,  little  door  or  entrance,  which  it  carries 
about  it,  it  fecurely  hides  itfelf  in  its  fhell,  fa fe 
from  all  common  dangers.  This  the  Snail 
does  as  foon  as  it  perceives  the  leaft  unufual 
motion  in  the  water,  for  I  never  knew  a  more 
timorous  creature  than  this.  It  naturally  creeps 
very  fiowly,  and  fwims  in  the  water  with  its 
body  oppofite  to  the  furface  of  the  air,  as  I 
have  before  related  of  the  common  water 
Snail. 

Thefe  are  the  external  parts  of  this  Snail; 
but  the  internal  parts  that  we  have  obferved  in 
it  are  indeed  fo  many  miracles,  fo  many 
ftrange  and  unheard  of  things,  as  probably 
never,  hitherto,  came  into  the  mind  of  any 
peffon.  I  therefore  invite  and  require  all 
atheifts,  who  do  not  fcruple  to  aftign  the  gene¬ 
ration  of  fmall  animals  to  accident  or  chance, 
to  this  fplendid  entertainment,  that  they  may 
learn  to  give  the  praife  and  glory  to  God  alone. 

When  one  attempts  a  diffedtion  of  this 
Snail,  it  immediately  draws  itfelf  fo  much  back 
into  its  fhell,  and  preffes  its  operculum  or  co¬ 
ver  down  fo  clofely,  that  one  cannot  put  the 
point  of  a  little  needle  into  it.  You  muft 
therefore  break  open  the  fhell,  which  is  very 
firm,  with  a  flat  forceps,  and  take  the  Snail  out 
with  your  hands.  Then  it  will  be  obferved 
that  its  mufcles  are  ftrongly  inferted  in  its  fhell, 
and  principally  in  the  foremoft  or  anterior  part 
of  it.  Whilft  this  Snail  lives,  its  diffedtion  can 
fcarcely  be  performed,  fince  it  bends  or  winds 
its  operculum  or  cover,  Tab.  IX.  fig.  vi.  aa, 
againft  the  fore  parts  of  the  body  in  fuch  a  man¬ 
ner,  that  the  former  is  doubly  folded ;  befides, 
both  the  mouth  and  horns  b  are  in  fome  mea- 
fure  drawn  in. 

The  diffedtion  ought  to  begin  next  to  the 
vulva  c,  and  the  verge  fhould  be  opened  there 
with  a  little  pair  of  fciffors ;  after  which  four 

different 
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different  parts  come  at  once  in  fight ;  thefe  are 
a  fmall  margin  very  beautifully  folded  d :  the 
end  of  the  inteftinum  redtum,  or  ftraight  gut 
e  then  the  branchiae  or  gills/j  fome  of  which 
appear  out  of  the  verge  in  the  former  figure : 
and  at  length  the  uterus  g,  which  I  have  here 
delineated  as  difie&ed  and  opened  together 
with  the  living  foetus  contained  in  it ;  for  the 
young  are  brought  forth  alive  by  this  Snail. 

The  verge  has  not  a  fingular  or  remarkable 
aperture  as  in  the  other  land  and  water  Snails, 
but  the  whole  is  almoft  open  on  every  fide : 
the  Snail  however  knows  how  to  move  the 
mufcular  parts  of  the  verge,  and  to  fwell  them 
but  of  the  fhell  in  fuch  a  manner,  that  by  this 
means  it  draws  the  air  into  its  cavity  ;  and  this 
air  is  afterwards  expelled  from  thence  again, 
when  the  Snail  hides  itfelf  in  its  fhell.  Thus 
tnay  this  fmall  complicated  margin  be  very 
eafily  feen  ;  the  doublings  or  winding  plaits  or 
Wrinkles  of  it  arife,  in  my  opinion,  from  the 
bending  and  contraction  of  the  body.  If  this 
little  part  d  be  differed,  it  appears  to  be  only 
a  congeries  or  heap  of  tranfparent,  chryftalline, 
and  equal  globules,  which  are  of  a  ftony  na¬ 
ture,  and  make  a  crafhing  noife  under  the 
differing  knife.  The  horns,  the  upper  fur- 
face  of  the  mouth,  and  many  other  parts  of 
this  creature  become  petrified,  and  therefore 
alfo  make  a  noife  like  fand,  when  they  are 
chewed  a  little  in  the  mouth.  I  mixed  fpirit 
of  vitriol  with  them,  and  it  caufed  a  very  ftrong 
fermentation. 

This  firft  obfervation  is,  therefore,  very 
fingular,  and  merits  particular  confideration. 
We  fee  how  the  omnipotent  God  could  frame 
a  little  being,  which  confifts,  as  it  were,  of 
fmall  ftones,  and  yet  can  move,  agitate,  con¬ 
tract,  draw  in  and  extend  thefe  its  parts  ;  be- 
caufe  mufcles  and  their  tendons  are  inferted  in 
and  run  through  them.  But  who  can  defcribe 
how  the  veins,  arteries,  and  nerves  are  there 
interwoven  and  difpofed  ?  Nobody  truly,  but 
He  alone  who  made  all  thefe  things.  That 
congeries  of  chryftalline  globules,  in  particu¬ 
lar,  which  is  fo  copious  in  the  horns,  that  one 
can  hardly  find  a  place  wherein  the  parts 
aforefaid  may  not  be  conceived  to  be  fituated  ; 
fo  that  even  from  thence  it  appears  clearer 
than  the  light  at  noon  day,  what  exquifite 
arts  and  unheard-of  miracles  the  moft  fagacious 
Architect  has  hidden  in  the  immenfe  volumes 
of  his  works. 

If  the  inteftinum  reCtum  or  ftraight  gut  e  in 
this  Snail  be  opened,  it  is  ufually  found  to  be 
full  of  an  earthy  gray  fubftance,  and  divided 
on  the  infide  by  many  membranous  and  ner¬ 
vous  partitions  or  inclofures  like  little  valves, 
and  grows  larger  and  larger  continually,  until 
at  length  it  pafies  the  liver  and  fmall  guts,  and 
ends  in  the  ftomach,  which  feems  to  be  like  a 
fmall  tube  or  pipe.  The  excrements  which 
this  Snail  throws  out,  are  a  congeries  of  oval 


/  / 

particles,  linked  or  joined  together,  fuch  as 
are  found  in  the  inteftines  themfelves. 

The  parts  which  I  call  the  branchiae  or  gills, 
Tab. IX. fig.  v.  and  vi./j  are  likewile  very  won¬ 
derful  ;  they  are  difpofed  in  a  neat  order,  they 
are  of  equal  length,  and  are  placed  at  the  fides 
of  the  inteftinum  reCtum  or  ftraight  gut,  which 
they  accompany  for  a  great  way  into  the  in¬ 
flexion  of  the  body.  If  you  view  them  with 
the  affiftance  of  glafles,  they  refemble  a  comb 
with  broad  teeth,  though  in  foftnefs  and  de¬ 
licacy  they  are  like  little  membranes.  At  firft 
I  thought  that  thefe  little  parts  were  mem¬ 
branous  expanfions  of  the  uterus ;  but  from 
their  fituation  and  ftruCture  I  afterwards  found 
that  they  agreed  more  with  branchiae  or  gills. 

The  uterus,  which,  as  we  have  faid,  is  re- 
prefented,  fig.  vi.  g ,  open  here,  is  fituated  in 
this  Snail  where  the  ftraight  gut  is  feen  in  the 
common  covered  Snail.  When  I  opened  it 
gently,  I  immediately  met  under  its  upper  coat, 
which  it  has  in  common  with  the  coat  of  the 
verge,  a  congeries  of  oblong  little  parts,  fig. 
vu.  tf,  which  were  very  numerous,  and  dif¬ 
fered  fomewhat  in  their  length,  figure,  and 
thicknefs  j  and  when  I  removed  them  from 
their  places,  I  found  they  were  all  alive,  and 
were  fo  many  living  little  Worms,  as  there 
appeared  particles  of  that  fort.  On  the  infide 
of  thefe  Worms  was  feen  an  oblong  tranfpa¬ 
rent  afh-gray  coloured  furrow  or  ridge.  When 
I  began  to  diftect  one  of  thefe  Worms,  two, 
nay  three,  and  fometimes  four  inclofed  Worms 
of  the  fame  kind  ifiued  forth  *  ;  having  almoft 
the  fame  figure,  that  is,  a  thick  head,  fig. 
vin.  a,  and  fmall  tail  b ,  like  young  Frogs  or 
Tadpoles.  The  former  Worms  indeed  moved 
fomewhat  flowly,  but  the  latter  being  put  into 
water,  fwam  very  fwiftly,  and  very  ftrongly 
twilled  about  their  little  tails.  I  muft  confefs 
the  fight  of  thefe  aftonifhed  me,  as  I  never 
expected  to  have  met  fuch,  and  fo  many  mi¬ 
racles  in  one  little  creature,  or  that  I  fihould 
have  been  fo  well  convinced  of  my  own  igno¬ 
rance  and  blindnefs  in  a  fingle  fubjed. 

All  thefe  Worms  exhibited  a  roundifh  little 
part,  tranfparent  through  the  middle  of  their 
body  j  but  at  the  tail  appeared  fome  foft  little 
points  almoft  like  hairs.  Ï  could  not  find  any 
excrements  in  them.  The  little  creature  itfelf, 
viewed  in  the  fun  with  a  microfcope,  feemed 
to  confift  entirely  of  fmall  grains  of  fand. 
When  I  had  afterwards  taken  all  thefe  parts 
from  their  places,  a  new  miracle  prefented  it¬ 
felf  to  me :  I  obferved  that  the  whole  tube  of 
the  uterus  likewife  confifted  of  chryftalline 
little  ftones,  which  were  as  numerous  and  as 
thick  and  clofe  together,  and  difpofed  in  the 
like  order  as  I  have  before  related  they  were 
about  the  fkin,  the  complicated  margin  and 
horns.  Hence  I  really  think  that  this  little 
creature  may  be  properly  compared  to  the  co¬ 
ralline  cruft  which  furrounds  hard  coral  j  for 


*  The  Eels  in  pafte  are  in  this  manner  viviparous,  and  there  does  not  appear  to  be  any  diftinótion  of  fcx  in  refpett  of  the 
produce,  for  all  are  bearers.  The  late  Mr.  Sherwood  has  giyen  an  account  of  this  to  the  Royal  Society,  the  truth  of  which  I 
know,  having  made  the  experiments  with  him. 
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the  fkin  which  covers  the  branches  of  corals, 
is  almoft  of  the  fame  ftrudture,  and  may  like- 
w'ife  be  eafily  ieparated  from  the  hard  coralline 
fubftance  underneath.  Nay,  the  ends  or  tops  of 
coral  are  alfo  of  the  lame  foftnefs 3  and  I  have 
found  them  Hill  tender  after  the  coral  had  been 
out  of  the  water  fome  months:  this  I  have  be¬ 
fore  obferved  in  the  letters  that  I  wrote  on  coral. 
In  the  common  water  Snail  I  likewife  faw  here 
and  there  fome  little  round  chryftalhne  parts, 
which  I  think  were  likewife  globules  of  fand 
of  the  fame  nature.  In  the  ftraight  gut  of 
that  Worm,  out  of  which  iffues  the  Gad-fly, 

I  obferved  fomething  like  this,  as  I  fhall  de¬ 
le  ribe  and  reprefent  when  I  come  to  its 
hiftory. 

When  I  afterwards  opened  the  uterus,  I 
was  more  aftomfhed  :  I  found  a  fmall  Snail 
in  it  *,  in  every  refpebt  perfect,  which  had 
already  broke  out  of  its  membranes,  and  Hie  wed 
the  fame  difpofition  and  the  fame  manners  with 
the  larger  one  its  parent.  Thus  I  learned  that 
this  little  creature  brought  forth  young  Snails 
alive,  as  big  as  common  peafe,  Tab.  IX.  fig. 
jx.  a ,  which  had  their  fhells  and  coverings 
pretty  hard 3  and  that  they  were  likewife  com¬ 
plete  and  perfect  in  all  their  parts. 

This  fhell,  fig.  x.  b>  afforded  fo  beautiful 
an  appearance  under  the  microfcope,  that  no¬ 
thing  like  it  can  be  imagined.  It  was  twilled 
into  four  fpiral  parts,  whereof  the  innermolt 
diminilhed  its  windings  by  degrees,  until  it 
ended  in  a  pretty  blunt  point,  almoft  refem- 
bling  a  top.  Moreover,  the  coat  was  covered 
with  a  periofteum,  and  was  very  elegantly  and 
neatly  adorned  with  feven  rows  of  briftly 
hairs  c,  &c.  Some  black  fpots  were  here  and 
there  likewife  feen,  which  were  produced  from 
the  tranfparent  body  on  the  infide.  It  was 
further  divided  by  many  fpotted  or  fpeckled 
little  lines  and  other  furrows  5  and  alfo  by  lit¬ 
tle  ribs  that  were  notched  and  full  of  filaments  3 
all  which  I  have  not  delineated,  left  the  figure 
■Ihould  have  grown  too  big  :  nor  have  I  leifure 
enough  at  this  time  to  enter  upon  fo  many 
things. 

1  hefe  things  convince  me  moft  clearly,  that 
the  fhell  or  ftony  covering  of  the  body  is  the 
•Snail  s  real  fkin  3  fince  it  has,  even  in  the 
uterus,  not  only  its  own  proper  coat,  but  its 
hair.  We  are  taught  from  thence  alfo,  be¬ 
yond  contradiction,  that  all  thefe  hard  fub- 
ftances  are  nourifhed  and  fuftained  as  well  as 
the  Snail’s  fofter  parts.  For  which  reafon  the 
ftony  chryftalline  little  grains  before  deferibed, 
are  fewer  and  fmaller  in  the  young  and  tender 
Snail  than  in  the  more  grown  one. 

I  find  this  fhell,  together  with  its  animalcule, 
free  and  difengaged  on  every  fide  in  the  uterus, 
and  not  involved  or  rolled  in  fuch  coats  as  form 
the  fecundines.  Hence  one  might,  in  fome 
meafure  doubt  whether  this  part,  ’which  I 
call  the  uterus,  were  not  rather  the  cefophagus, 

.*  °ur  countryman  Dr.  Lifter  has  diftinguiftied  himfelf  on  the 
With  thole  of  this  author,  for  truth  is  the  fame  in  whatever  langt 
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and  that  therefore  this  animal  had  been  only 
devoured  by  the  Snail.  But  when  I  diffecled 
another  Snail,  I  found  twelve  perfect  eggs 
therein,  lticking  in  the  uterus 3  each  of  which 
had  its  little  navel-firing;  Tab.  IX.  fig.  xi.  aay 
and  fome  of  them  had  two  bb.  The  firings 
were-  fomewhat  broader  near  the  egg,  but 
where  they  were  connected  with  the  uterus, 
they  were  like  a  fmall  filament.  They  ad¬ 
hered  almoft  in  the  middle  of  the  uterus  to  a 
fmall  feam  or  future. 

The  fix  firft  eggs,  which  are  placed  in  thé 
fore  part,  each  contained  a  Snail,  however 
fmall,  with  its  fhell  and  food  3  the  little  body 
of  this  Snail  lay  extended  out  of  the  fhell 
among  the  alimentary  fubftance.  The  firft 
egg  had  a  larger  Snail,  but  the  fecond,  thirdi 
fourth  and  fifth  a  fmaller.  In  the  fixth  I  only 
faw  a  fmall  point,  the  fhell  whereof  was  not 
yet  confpicuous. 

In  the  other  fix  little  eggs,  which  were 
fomewhat  fmaller  than  thefe,  there  was  no¬ 
thing  to  be  feen,  becaufe  their  tendernefs 
made  them  tranfparent,  and  they  were  of  one 
colour.  On  opening,  them  I  found  that  there 
was  a  more  tenacious  liquor  contained  in  them 
than  in  the  former. 

The  fix  foremoft  eggs  were  as  big  as  com¬ 
mon  peafe,  and  were  inverted  with  a  very  ten¬ 
der  and  fine  chorion  and  amnion,  through 
which  one  might  fee  the  Snail  within  ccc  lan¬ 
guidly  moving  itfelf.  Moreover,  the  whole 
amnion  was  filled  with  the  moifture  before- 
mentioned,  which  is  the  creature’s  true  nourifh- 
ment  3  and  the  Snail  likewife  fwam  in  the 
amnion,  as  the  human  foetus  does  in  the  mo¬ 
ther’s  womb.  As  the  Snail  grows  bigger,  this 
humour  is  diminifhed  in  proportion. 

When  I  had  broken  the  membrane  of  an  egg 
which  contained  one  of  the  fmalleft  Snails,  I 
found  that  the  creature  taken  from  thence. 
Tab.  IX.  fig.  ii.  d ,  was  as  big  as  the  head  of 
a  common  pin  3  but  it  did  not  move  out  of, 
nor  go  into  its  fhell :  for  its  mufcles  were  yet 
too  tender,  and  fome  of  its  parts  had  been  pro¬ 
bably  broken  off. 

If  this  egg  was  raifed  or  lifted  up  by  its  firing, 
the  Snail  within  remained  in  its  fituation  with¬ 
out  motion  3  but  when  the  egg,  which  lay  out 
of  the  uterus  for  one,  two,  or  three  days,  was 
thus  kept  fufpended  by  its  firing,  then  the 
Snail  within  fell  to  the  bottom  of  the  mem¬ 
brane  e  which  conftituted  the  egg.  Hence 
one  may  conclude  with  certainty,  that  the 
duller  of  vefiels  was  broken  on  the  infide, 
though  it  could  not  be  feen,  becaufe  all  things 
are  here  limpid,  white,  and  very  tender.  The 
humour  or  fluid  itfelf,  that  is,  the  nutritious 
juice  wherein  the  Snail  fwims,  is  limpid, 
though  it  ftill  approaches  fomewhat  to  the 
colour  of  whey,  and  when  put  into  the  water 
it  becomes  more  thick  or  muddy  3  but  if  it  has 
remained  in  the  water  fome  days,  then  it  ex- 

ubjett  of  this  viviparous  Snail.  His  obfervations  in  general  agree 
age  it  is  written. 


pands 
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£>ands  itfelf  like  glue,  and  at  length  it  be¬ 
tomes  clearer  by  the  addition  of  the  imbibed 
water. 

When  I  placed  this  little  Snail  under  the  mi- 
trofcope  d,  I  faw  its  eyes  very  black  like  pitch, 
fig.  xii.  aa ,  but  the  reft  of  its  body  was  colour- 
lefs,  or  for  the  moft  part  white  ;  the  horns  b 
are  fomewhat  blunt,  the  mouth  c  is  open,  all 
the  reft  of  the  body  d  is  ftretched  out  of  the 
fhell ;  I  found  the  operculum  or  cover  e  an¬ 
nexed  to  the  hinder  part  of  its  tail,  but  the 
fhell /'was  adorned  with  the  like  elegant  ap¬ 
paratus  and  hair  as  I  have  reprefented  in  the 
tenth  figure. 

From  hence,  therefore,  it  is  very  evident 
in  what  manner  this  Snail,  together  with  its 
fhell  or  ftony  cover,  is  likewife  by  degrees  in- 
created,  augmented,  and  become  larger  in  the 
uterus.  This  obfervation  is  indeed  of  fuch  im¬ 
portance,  that  no  body  can  defire  any  more 
worthy  of  notice.  Whoever  reads  thefe  things 
muft  be  obliged  to  confefs,  that  the  power  of 
the  Almighty  cannot  be  known,  by  clearer  and 
more  convincing  proofs,  in  any  part  of  his 
works,  than  in  thofe  minute  animalcules, 
wherein  that  great  Architect  has  inclofed  and 
hidden  fo  many  wonderful  parts,  and  fhewn 
fuch  exquifite  art,  that  exceeds  all  human  in- 
duftry ;  fo  that  one  may  employ  his  whole  life 
in  the  diffedtion  of  the  fmalleft  of  all  animals. 
For  this  reafon  I  look  upon  the  whole  of  my 
defcription  to  be  like  a  delineation  of  the  fun, 
defaced  with  coarfe  materials ;  and  therefore 
it  is  no  wonder  that  the  wife  men  of  the 
heathens,  when  they  had  feen  fome  miracles 
concerning  the  nature  of  women,  cried  out, 

<c  O !  Being  of  beings,  have  mercy  on  me.” 

I  have  not  accurately  inveftigated  the  re¬ 
maining  parts  of  the  Snail,  becaufe  I  only 
differed  two  pretty  large  ones,  and  a  fmaller 
One  of  this  fpecies,  and  becaufe  it  happened 
Only  by  chance,  that  I  began  this  wonderful 
diffedtion,  which  deferves  more  than  any  other 
to  be  completely  perfedted ;  great  numbers  of 
thefe  Snails  may  be  found  at  any  time.  I 
fhall  for  the  prefent  briefly  relate  what  more 
I  faw  of  them. 

I  have  obferved  that  this  Snail  has  no  teeth, 
but  inftead  thereof  it  has  a  probofcis,  trunk, 
or  little  tongue,  by  the  help  of  which  it  feems 
to  take  its  food  in  as  by  fudtion,  as  is  the  cafe 
in  butterflies,  and  fome  kind  of  beetles.  This 
little  tongue  is  fo  elegantly  formed,  that  it  can 
fcarce  be  exadtly  described,  and  as  difficultly 
be  reprefented  in  a  figure  ;  in  the  forepart  it 
is  of  a  bright  or  pellucid  red  colour,  furround- 
ed  on  each  fide  with  many  fmall  parts,  like 
the  branchias  or  gills  of  fifh,  or  like  a  comb 
with  a  double  row  of  teeth.  Thefe  little  parts 
grow  paler  towards  the  hinder  fide,  and  are  of 
a  horny  fubftance,  fuch  as  the  little  tongue 
has  in  its  divifions. 

The  gullet  is  like  a  fmall  filament.  I  have 
not  diftindtly  feen  the  ftomach,  becaufe  I  had 
broken  fome  of  the  parts,  but  the  part  I  took 
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for  the  ftomach  was  like  a  membranous  little 
inteftine. 

The  ovary  is  in  every  refpedt  like  that  of 
hens,  only  that  its  eggs  are  not  fo  large :  I 
took  thefe  eggs  in  the  beginning  for  a  con¬ 
geries  or  heap  of  chryftalline  globules*  but 
when  I  had  dried  them  upon  glafs  they  con- 
tradted,  which  is  not  a  property  of  the  fchryf- 
talline  granules  of  this  little  animal ;  I  found 
them  alio  foft  in  handling  and  biting  them, 

1  have  nothing  to  fay  with  certainty  of  the 
penis,  though  I  faw  fomething  like  one. 

The  liver  confifts  of  diftindt  vilible  glandules, 
fomewhat  like  pears,  and  I  confefs  thatthe  glan¬ 
dules  of  the  liver  never  appeared  plainer  to  me 
in  any  animal.  As  to  the  other  parts  of  the  ab¬ 
domen,  I  have  not  yet  either  feen  or  examined 
them.  The  brain  and  nerves  are  conftrudted  in 
a  very  different  manner  from  thofe  of  all  other 
Snails  that  I  have  hitherto  fearched  into ; 
neither  have  I  inveftigated  the  eyes,  fince, 
with  refpedt  to  thefe,  this  little  animal  agrees 
in  fome  meafure  with  cruftaceous  animals,  as 
Crabs  andLobfters  :  hence  I  thought  I  fhould 
have  found  fomething  in  it,  like  the  eyes  of 
the  Hermit  Crab,  which  I  obferved  to  be  like 
thofe  of  Bees.  The  cornea  tunica  of  the  eve 
was  in  this  alfo  divided  into  little  fquares. 

I  have  not  been  able  yet  to  difcover  how 
this  egg  comes  out  of  the  ovary  into  the  ute¬ 
rus,  for  the  bottom  of  the  latter  feems  to  be 
fhut  up  ;  but  whether  there  be  a  tube  in  it 
there,  as  in  Frogs  and  Tortoifes,  I  am  hitherto 
ignorant ;  I  am  at  as  great  a  lofs  to  know  what 
time  the  egg  afterwards  remains  in  the  uterus, 
before  the  little  creature  is  difclofed  from  thence 
as  a  perfedt  Snail.  If  we  confider  the  remark¬ 
able  fize  of  the  fliell,  we  may  reafonably  con¬ 
clude  that  the  egg  lies  there  a  long  time. 
Hence  I  fhould  think  that  fuch  fmall  Snails 
and  eggs  may  be  found  in  the  uterus  at  any 
time  of  the  year.  As  to  the  Snails  themfelves, 

I  now  know  how  to  get  a  great  number  of 
them,  nor  will  it  be  difficult  to  exhibit  their 
foetus. 

Who  can  explain  after  what  manner  this 
egg  is  fecundated  ?  or  how  life  and  motion 
are  communicated  to  all  its  parts  ?  fo  that, 
like  a  clock,  having  been  produced  with  all 
its  wheels  or  limbs  by  its  parent  only,  and 
having  life  and  motion  from  the  male  fperm, 
it  continues  ftrong  and  vigorous,  until  its  little 
chain  be  unwound :  fo  we  may  term  the  death 
of  all  thofe  who  have  life  and  breath.  Thefe 
things  are  known  only  to  that  moft  lagacious 
Being,  who  has  numbered  and  meafured  the 
chryftalline  globules,  the  hairs  of  the  fliell, 
and  all  the  parts  of  this  little  creature’s  body, 
nay  of  all  animals,  and  who  has  given  life  and 
motion  to  every  thing. 

On  the  twelfth  of  March,  in  the  next  year 
after  I  began  thefe  obfervations  on  the  vivipa¬ 
rous  Snail,  I  collected  a  great  number  of  this 
kind,  which  I  put  into  a  large  bafon  full  of 
rain  water,  and  fed  for  a  long  time  by  the 

help 


The  BOOK  of  NATURE;  or, 


help  of  fome  potters  earth  diftolved  in  the 
water.  On  the  thirteenth  of  the  fame  month 
I  opened  one  of  thefe  Snails,  when  I  found 
nine  living  Snails  in  its  uterus,  each  inciofed 
in  its  proper  membrane  ;  though  the  humour 
of  the  amnion  was  almoft  confumed,  which 
I  looked  upon  as  a  certain  fign,  that  their  biith 
was  near  at  hand.  The  larger  of  thefe  foetus  s 
were  placed  foremoft  in  the  uterus,  and  the 
lefs  next  in  order.  When  I  had  afterwards  cut 
them  out  of  the  uterus,  and  put  them  into 
frefh  water,  I  found  they  lived  to  the  eight¬ 
eenth  of  March,  moving  themfelves,  and 
fwimming  like  Snails  more  grown ;  nay,  their 
manner  of  fwimming  was  much  more  beauti¬ 
ful  ;  but  as  I  then  had  other  matters  to  attend, 
I  poured  them  and  the  water  out  together, 
nor  have  I  fince  obferved  any  thing  further  in 
them.  The  largeft  of  thefe  Snails  were  fome- 
what  lefs  than  thofe  that  are  reprefented  in 
Tab.  IX.  fig.  ix.  and  the  reft  were  ftill  lefs  in 
proportion. 

On  the  twenty-firft  of  March  I  opened 
another  Snail  of  that  kind,  in  which  I  found 
forty-four  larger,  and  fome  very  fmall  foetus’s, 
each  inciofed  in  its  membrane,  and  placed  in 
a  regular  order  in  the  uterus :  fome  days  after 
this  I  differed  three  others,  in  one  of  which 
Ï  reckoned  fixty-five  Snails,  in  the  fecond  fix- 
ty-feven,  and  in  the  laft  feventy-four,  the 
fmalleft  of  thefe  young  Snails  were  not  bigger 
than  the  point  of  a  little  needle.  When  I 
afterwards  viewed  them  in  a  dark  place  by 
candle  light,  I  obferved  that  they  fwiftly  and 
very  beautifully  moved  and  twifted  themfelves 
round  in  the  humour  or  liquor  of  the  am¬ 
nion.  But  I  found  no  eggs  in  the  uterus  of 
thefe  laft  ;  hence  I  learned  that  thefe  foetus’s 
were  arrived  to  their  full  perfection,  and  af¬ 
terwards  only  increafed,  that  they  might  in 
fome  months  after  be  in  a  condition  to  be 
brought  forth  by  degrees,  and  by  this  means 
give  way  to  new  eggs  to  be  again  received  into 
the  uterus  at  that  time. 

Wherefore  at  whatever  time  of  the  year, 
you  open  thefe  Snails,  you  will  always  find 
them  pregnant,  either  with  eggs  or  living 
Snails,  or  with  both  together. 

On  the  twenty  third  of  March  I  obferved 


that  fome  of  thefe  Snails,  which  I  kept  in  a 
larger  velfel  filled  with  water,  had  brought 
forth  feveral  young  Snails  of  equal  fize  or 
bignefs.  In  fome  days  afterwards  I  again 
faw  that  other  young’ones  were  brought  forth) 
fo  that  by  this  means,  and  iiindry  obfervations, 

I  learned  by  very  certain  experiments,  that 
thefe  Snails  continually  bring  forth  through¬ 
out  the  whole  year.  When  in  the  month  of 
June  I  opened  fome  of  thofe  that  had  brought 
forth,  I  found  many  rudiments  of  eggs  in 
them,  and  fome  eggs  of  the  fecond  degree, 
which  were  already  fo  perfect,  that  the  foetus 
might  be  difcovered  in  them  ;  nay  further, 
fome  eggs  were  ftill  more  perfect ;  they  lay  in 
the  uterus,  and  the  young  of  them  were  to 
be  produced  foon. 

In  the  month  of  June  almoft  all  my  Snails 
died,  becaufe  I  negleCted  to  give  them  frefh 
water,  and  therefore  in  order  to  preierve  them 
for  fome  time,  I  put  them  into  fpirit  of  wine 
among  others  which  had  perifhed  fome  weeks 
before.  I  afterwards  fhewed  above  fixty 
young  Snails,  in  the  uterus  of  one  of  thefe 
to  Dr.  Huygens,  who,  on  his  return  to  Paris, 
honoured  me  with  avifit;  at  which  fight  he 
was  greatly  aftonifhed,  and  highly  admired 
the  ftupendous  and  impenetrable  fecrets  of 
nature. 

On  the  twenty-fourth  of  July  I  weighed 
one  of  thefe  viviparous  living  Snails  that  was 
frefh  taken,  and  it  weighed  five  drachms ;  in 
its  uterus  I  found  many  eggs,  in  moft  of  which 
was  to  be  feen  a  moveable  whitifh  fpot  or 
point,  but  in'the  reft  of  them  Snails  of  a  larger 
fize  were  obferved,  fo  that  all  the  larger  Snails 
were  then  already  hatched.  Then  I  began  to 
clear  the  fhell  of  this  Snail  of  its  dirty  cruft, 
and  I  found  the  periofteum  underneath  un¬ 
hurt.  Its  colour  was  then  yellow  mixed  with 
green,  and  it  was  variegated  with  light  red 
furrows  and  ridges;  when  the  periofteum  was 
pulled  off,  the  fhell  appeared '  white,  and  the 
ribs  or  ridges  appeared  of  a  purplifh  red.  I 
have  delineated  a  fhell  of  this  kind  in  its  na¬ 
tural  bignefs,  in  Tab.  IX.  fig.  xm,  where 
the  ftrutlure,  windings,  fibres,  and  aperture 
of  the  pillar  may  be  clearly  and  diftin&ly  feen 
in  it. 


Of  that  fpecies  of  the.  Sea  Snail ,  called  by  the  Hollanders  Aliekruyh 


'TTIough  many  fpecies  of  fhell-fifh,  of  the  taking  them  out  of  the  fhell  with  a  needle  or 
Snail  kind,  are  found  in  Plolland,  I  do  little  pin,  and  then  they  drink  a  large  draught, 
not  know^  that  any  of  them  are  eat,  except  For  my  part  I  do  not  like  the  tafteof  them;  nay, 
only  this  fea  kind,  which  is  of  the  genus  of  the  they  feem  to  me  to  affeCt  the  palate  with  too 
1  ui  oo,  .and  is  called  Aliekruyk  ;  nor  do  we  eat  much  faltnefs,  and  a  kind  of  rank  flavour, 
them  at  all  times  ot  the  year,  but  only  between  The  liver  is  the  moft  favoury  of  all  their  parts; 
Bafter  and  I  entecoft,  and  a  few  days  after.  At  in  the  reft  they  eat  hard  and  tough,  and  are 
this  feafon,  hogfheads  of  thefe  Snails  are  carried  therefore  ufed,  as  I  have  laid,  rather  for  whet- 
into  cities,  and,  being  firft  boiled  with  water  ting  the  thirft,  than  as  food.  Their  entrails 
and  lalt,  are  fold  out  by  meafure.  Seafaring  alfo  are  fo  full  of  dirt  and  fand,  that  they  crafh 
perfons  in  particular,  and  thofe  who  defire  to  between  the  teeth. 

provoke  thirft  by  fait  meat,  eat  thefe  Snails,  Thefe 
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.  Thèfe  fhell-fifh  are  found  very  numerous  on 
the  fhelves  or  fand  banks  near  the  fea,  where 
the  mulcles  are  alfo  found,  and  among  the  latter 
they  are  frequently  fold  ;  but  they  have  alfo  pe¬ 
culiar  and  proper  places,  in  the  fea,  where  they 
flick  together  in  large  heaps.  I  have  fometimes 
taken  them  from  the  piles  of  timber,  on  which 
they  are  often  fixed  in  the  fea,  and  fometimes 
I  have  pulled  them  from  large  willow  flumps, 
which  were  formerly  laid  on  the  fhore,  to 
break  the  violence  of  the  waves  ;  between  thefe 
flumps,  and  among  flones,  are  fometimes  found 
many  other  rare  water  infe&s,  as  the  Pulmo 
Marinus,  or  Sea  Lungs,  the  Urtica  Marina,  or 
Sea  Nettle,  a  fpecies  of  the  Echinus,  the  Stella, 
or  Star-fifh,  Tubuli,  or  Sea  Worms,  Afelli 
Marini,  Sea  Wood-lice,  and  others.  The  ma¬ 
ritime  coafl  of  Holland  is  the  only  place  I 
know  wherein  one  can  make  thefe  ufeful  ob- 
fervations,  for  all  other  coafls  in  general  are 
fmooth  and  plain,  or  covered  even  with  fand. 

That  this  fhell  fifh  may  be  better  known,  I 
fhall  firft  defcribe  its  external,  and  then  its  in¬ 
ternal  parts.  Among  the  external  parts  I  reckon 
the  fhell,  which  is  the  flony  skin  of  this  Snail, 
as  well  as  of  all  other  infedls  that  inhabit  fhells, 
it  is  on  the  outfide  inverted  with  a  periorteum, 
which  appears  very  beautiful  in  young  ones, 
becaufe  no  part  of  the  fhell  has  been  in  them 
worn  out  or  rubbed  off.  Underneath,  where 
this  Snail,  Tab.  IX.  fig.  xi  v.  a,  creeps  out  of  the 
mouth,  the  door  or  entrance  of  its  fhell,  the 
latter  is  a  little  globular  but  it  lofes  this  figure 
by  degrees,  after  it  is  rolled  five  times,  i,  2,3,4, 
5,  and  is  terminated  in  a  fharp  point.  The 
external  furface  of  this  fhell  is  rough  and  une¬ 
qual,  fince  from  its  mouth  or  entrance  to  its 
acute  end,  it  is  folded  and  curled  with  thirty- 
one  little  ribs  or  furrows,  which  appear  like  fo 
many  threads  above  the  furface  c.  I  have  not 
met  with  this  exadt  appearance  in  all  of  them, 
as  it  feems  in  many  to  be  worn  out  and  oblite¬ 
rated  with  age ;  for  the  older  ones  have  po- 
Jifhed  fhells,  and  are  divided,  fig.  xv.  d ,  only  by 
fome  rings  or  wreaths  of  divers  forms  and  co¬ 
lours  ;  unlefs  thefe  fhells  may  probably  belong 
rather  to  another  particular  fpecies,  which  I 
think  is  mort  probable.  As  to  the  colour  of 
the  fhells,  it  is  a  light  red  in  the  former  fpecies, 
but  in  the  other  it  is  mixed  with  green  and 
afh-gray.  and  fometimes  red,  purple,  blue,  or 
whitifh.  The  internal  furface  of  the  fhell  is 
all  equal  and  fmooth,  it  is  of  a  dark  brown  in 
both  fpecies,  fomewhat  inclinable  to  a  bluifh 
purple. 

The  fhells  of  thefe  Snails  are  frequently  eaten 
through,  by  fome  of  the  largeft  Sea  Worms  *, 
as  may  be  feen  particularly  in  the  upper  or 
pointed  extremity,  for  it  is  frequently  found 
gnawed  there  in  confiderable  holes,  in  fuch  a 
manner,  that  the  whole  figure  of  the  fhell  is 
obliterated  in  that  part ;  nay,  I  found  from 


experience,  that  thofe  worms  fometimes  per¬ 
forate  into  the  inward  texture  of  the  fhell,  and 
there  form  various  crooked  and  oblong  hollows. 
Tab.  IX.  fig.  xv.  e ,  which  fometimes  penetrate 
into  the  cavity  itfelf,  fothat  the  Snail  is  obliged 
to  draw  up  the  hinder  parts  of  its  body. 

I  have  found  feven  fuch  Worms  in  one  fhell, 
the  Snail  whereof  was  ft  ill  living  and  unhurt. 

I  here  exhibit  one  of  thefe  Worms,  fig.  xvi.  a , 
if  this  Worm  be  viewed  with  a  microfcope,  it 
is  found  to  confift  of  many  annular  incifions, 
which  are  adorned,  fig.  xvn.  c  c,  with  fmall 
hairs  on  each  fide  ;  in  the  middle  are  feen  two 
veins  of  a  bloody  colour,  which  extend  their 
little  branches  on  either  fide  towards  the  inter- 
fe&ions  of  the  body.  In  the  fore  part  of  its  head 
a  are  alfo  fome  hairs,  which  are  placed  there 
like  antennae  or  horns :  the  like  b  are  feen  alfo 
at  the  tail.  All  thefe  Worms  had  a  very  thin 
skin  ;  they  were  of  a  tender  cönftitution,  and 
moved  but  very  little.  Whether  this  might  have 
proceeded  from  my  hurting  them,  by  ftriking 
them  with  a  hammer,  or  was  natural  to  them, 

I  cannot  fay.  In  the  foulnefs  which  adheres  to 
Oyfters,  I  faw  a  fpecies  of  larger  worms,  which 
were  not  in  figure  very  unlike  this  fmaller  kind, 
and,  like  the  Glow-worm,  fhined  in  the  dark. 

All  thefe  fhell  fifh  feem  to  be  fubjedt  to  this 
Worm  as  a  difeafe,  fince  few  of  them  are 
met  with,  whofe  fhells  are  entire  and  found 
at  the  end  of  their  convolutions  or  windings  ; 
for  the  fhells  are  always  inverted  there  with 
a  dirty  or  filthy  afh  coloured  fubftance,  where¬ 
with  they  are  more  or  lefs  infedled,  and  in 
which  thefe  worms  feem  by  degrees  to  fix 
themfelves,  fo  that  at  length  they  feize  on  the 
fkin  of  the  fhell  fifh,  as  their  proper  habitation 
and  food,  though  the  Snail  ftill  continues  to 
live  in  it.  This  fhell  has  very  hard  and  folid 
joints*  as  appears  in  its  fpiral  pillar,  which  is 
likewife  very  thick ;  hence  it  is  that  the  Snail 
may  be  eafily  difengaged  from  it,  fince  the  fhell 
flies  in  pieces  like  a  flint,  if  it  be  ftruck  everfo 
lightly  with  a  hammer. 

The  body  of  the  Snail,  which  creeps  out 
of  this  fhell,  but  is  by  its  mufcles  very  ftrongly 
annexed  to  the  pillar  of  it ;  the  head  and 
mouth,  Tab.  IX.  fig.  xvm.  0,  are  nearly  like 
the  Snails,  and  fo  are  the  horns  b  b ,  and  eyes  c  c. 
The  colouring  of  the  fkin  only  differs,  for  it 
is  variegated  with  black  furrows  and  fpots  on  a 
white  ground  :  in  regard  however  to  the  colour 
of  the  two  fpecies,  there  is  fome  difference  to 
be  obferved.  Behind,  at  the  verge  of  the  bo¬ 
dy  dd,  is  the  Snail’s  operculum  or  cover  e,  which 
it  fuddenly  draws  in  at  pleafure,  and  by  this 
means  fhuts  up  its  fhell,  when  it  meets  with 
any  thing  unufual :  the  creature  provides  for  its 
fafety  in  the  fame  manner,  when  any  thing 
is  fuddenly  prefented  to  its  eyes  •,  fo  that  I  may 
venture  to  affirm  from  hence,  that  this  is  the 
only  fpecies  of  Snails  that  I  know,  wherein  any 


*  This  is  a  common  accident  to  fhell  fifh  :  not  only  worms  gnaw  the  fhells,  but  the  large  fhell  fifh  of  fome  kinds  hare  a 
kind  of  bony  engine,  with  which  they  pierce  the  fhells,  to  get  at  the  creature  for  their  food.  When  it  was  doubted,  whether 
foffil  fhells  were  real,  or  exuviae  of  animals,  or  reprefentations  of  them,  from  the  fportings  of  nature*  fhells  taken  out  of  the 
earth  thus  pierced  by  Pholades,  were  produced,  and  the  objections  ceafed. 
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manifefl  figns  of  fight  appear  ;  though  in  the 
mean  time  the  eyes  of  this  lnail  do  not,  in  ref- 
ped  to  the  parts  which  are  common  to  the 
eyes  of  all  Snails,  differ  any  thing  from  thofe 
of  others.  On  the  infide,  at  the  edge  of  the 
fhell,  is  feen  the  verge,  which  furrounds  the 
whole  body,  and  is  pervious  to  no  air :  this  I 
have  remarked  alfo  in  other  fpecies  of  Snails. 
On  the  right  fide  of  it  are  two  other  apertures, 
one  of  which  ferves  to  evacuate  the  fceces, 
through  the  other  the  genitals  are  extended. 
And  thefe  are  all  the  outward  parts  of  this  little 
creature.  Moreover,  this  Snail  is  of  a  very  firong 
conffitution,  for  it  can  live  ten  or  twelve  days 
in  the  open  air  out  of  the  water.  I  have  alfo 
obferved,  when  I  was  fometimes  in  the  month 
of  September  in  the  town  of  Petten,  where 
thefe  Snails  are  found  in  great  plenty,  near  the 
fea  piles  or  fea  marks ;  that  they  ftuck  quietly 
on  the  dry  land,  after  the  tide  was  out,  and  on 
its  flowing,  were  again  buried  under  the  water; 
fo  that  they  may,  on  this  account,  be  confidered 
as  real  amphibious  creatures.  The  fhell  f 
wherein  I  exhibit  this  Snail,  belongs  to  the 
fecond  fpecies,  and  fhews  its  fafeias  or  wreaths 
nearly  worn  out.  The  operculum  or  cover 
confi'fts  of  a  flexible  horny  fubftance,  fig.  xix.g-, 
which  is  compofed  of  filaments  applied  to  each 
other,  and  rolled  like  the  fpiral  convolutions  of 
fome  fhells. 

1  fhall  give  but  a  brief  defeription  of  the  in¬ 
ternal  parts,  both  becaufe  I  employed  only  half 
a  day  in  examining  them,  and  becaufe  they  do 
not  differ  much  from  the  entrails  of  other 
Snails.  To  begin  at  the  mouth,  we  mull  ob- 
ferve,  that  all  the  parts  of  the  jaws  and  palate 
are  in  this  Snail  of  a  bloody  or  purple  colour. 
In  the  middle  of  the  mouth  is  feen  the  tongue. 
Tab.  IX.  fig.  xx.  h ,  included  in  a  Angular  kind 
of  cavity,  the  whole  of  which  it  feems  may 
be  extended  together  out  of  the  body ;  in  the 
refpeds  of  colour  and  flrudure  it  does  not 
differ  much  from  the  tongue,  which  I  have 
delineated  and  delcribed  in  the  Sepia  or  Cuttle- 
fifh  ;  but  it  differs  very  much  from  the  latter 
in  this,  that  it  is  almofl  two  inches  long,  and 
at  the  fame  time  beautifully  convoluted  or 
twifled  i  into  fpiral  bendings,  like  a  ferpent 
clofely  rolled  together,  and  is  thus  placed  on 
the  infide  in  the  body,  fo  that  it  paffes  with 
the  gullet  under  the  brain.  The  brain  is  fitu- 
ated  behind  the  feveral  parts  of  the  mouth  and 
palate,  over  the  tongue  and  gullet,  and  ferves 
thofe  parts  before  delcribed  as  a  kind  of  pully, 
through  which  they  are  tranfmitted.  The  part 
of  the  tongue  which  is  in  the  body  is  cartila¬ 
ginous,  and  fo  artfully  and  beautifully  formed, 
that  I  could  not  delineate  it  fully  in  ten  days ; 
for  which  reafon  I  exhibit  it  only  in  its 
natural  fize.  In  the  hinder  extremity  the 
tongue  is  of  a  fofter  texture,  and  there  in¬ 
cludes  a  white  matter  in  its  cavity,  which, 
when  expofed  to  the  air,  dries  away  and  va- 
nifhes,  contrary  to  what  happens  in  the  upper 
part.  The  ule  of  this  tongue  will  be  manifefl 


to  any  perfon  who  invefligates  it  with  more 
experiments. 

On  either  fide,  near  the  tongue,  are  feen  the 
falival  duds,  which  arife  from  whitifh  and 
branchy  glandules,  and  reach  to  the  jaws  be¬ 
hind,  under  the  proper  parts  of  the  mouth 
and  palate  ;  and  immediately  under  the  gullet, 
two  glandulous  white  little  parts  likewife  come 
in  view,  the  ufe  of  which  I  do  not  know  : 
under  thefe,  on  each  fide,  are  feen  nerves 
ifiuing  out  of  the  brain,  ot  which  the  optic 
nerves  are  the  moll  confiderable.  The  eves, 
for  the  ufe  of  which  thefe  are  appropriated, 
have  three  fuch  humours  as  I  have  before 
deferibed  at  large  in  other  Snails ;  the  only  differ¬ 
ence  is,  that  where  the  eye  adheres  to  the  skin, 
it  is  furrounded  with  a  kind  of  white  narrow 
circle,  which  I  have  not  indeed  obferved  in 
other  Snails. 

The  ftomach  likewife  is  provided  in  the  fame 
manner,  as  it  is  in  the  garden  Snail,  and  when 
it  has  decreafed  into  a  fmall  intefline,  it  after¬ 
wards  proceeds  according  to  the  convolutions 
of  the  fhell,  and  by  its  fpiral  and  pyramidal 
windings,  furrounds  the  liver,  which  is  of  a 
dusky  colour,  fomewhat  approaching  to  that 
of  musk.  The  liver  confifis  of  pretty  large 
vifible  glandules,  which  feem  tor  communicate 
one  with  another,  in  form  of  a  fhrub  ;  as  foon 
as  this  intefline  has  pafled  through  the  liver, 
and  the  whole  circuit  of  the  fhell’ s  convolu¬ 
tions,  it  forms  the  inteflinum  redum,  or  flraight 
gut,  wherein  I  have  obferved  the  excrements 
divided  into  quadrangular  globules. 

The  heart  with  its  auricle  is  fituated  toward 
the  left  fide.  All  the  blood  veffels  are  of  a 
whitifh  colour,  and  refemble  a  Spider’s  threads: 
this  is  a  very  great  beauty  in  the  inteflines  of 
this  little  creature.  I  could  not  fee  the  facculus 
calcarius,  or  the  calcarious  bag,  nor  the  chain¬ 
like  little  part.  Nay,  feveral  of  the  genital  parts 
could  fcarcely  be  diflinguifhed  in  this  fubjed, 
for  I  began  this  diffedion  and  examination  in 
the  firfl  fpecies  of  thefe  Snails,  at  the  end  of 
the  year,  that  is  in  September.  But  the  purple- 
bearing  oblong  little  tube,  together  with  fome 
of  the  other  entrails,  were  diflindly  feen  to  be 
of  a  very  elegant  flrudure  ;  all  which  I  mufl: 
pafs  over  now,  and  fhall  relume  this  diffedion 
at  fome  other  convenient  time. 

Of  the  f??iall  water  Turbo» 

Some  fmall  Turbines  are  commonly  to  be 
met  with,  Tab.  X.  fig.  i.a,  in  the  places  where 
the  wonderful  Snail,  lall  deferibed,  is  found. 
Thefe  feem  to  agree  entirely  in  flrudure  and 
conflitution  with  the  viviparous  Snail,  nor  do 
they  obvioufly  differ  from  it,  only  that  their 
fhells  are  fomewhat  longer.  I  have  not  yet 
found  them  of  fo  large  a  fize  as  I  could  wifh, 
and  as  I  have  not  them  now  alive,  I  cannot  exhi¬ 
bit  the  figure  of  this  creature,  I  therefore  hope 
that  the  benevolent  reader  will  be  fatisfied  with 
the  figure  of  its  fheil  only. 
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Of  the  umbilicated  marble  Snail, 

This  little  Snail,  which  is  variegated  in  the 
manner  of  marble,  inhabits  the  frefh-water 
rivers  of  Holland,  and  therein  adheres  to  fmall 
{tones :  I  have  found  it  in  the  Vecht,  beyond 
Amfterdam.  It  is  frequently  found  about  pieces 
of  brick-bats  and  tiles,  or  pot-fherds,  broken 
pieces  whereof  have  been  thrown  into  the 
water.  In  the  fore  part,  where  the  fhell  ga¬ 
thers  into  a  fpiral  form,  fig.  it.  a ,  it  refembles 
an  umbilicus  or  navel ;  then  it  bends  or  rolls 
round  in  an  oval  winding,  and  becomes  more 
expanded  b.  It  is  of  a  green  yellow  colour, 
variegated  with  a  reticulated  black  ground  like 
marble.  The  Snail  that  lives  within  is  very 
tender,  and  as  it  died  before  I  had  brought  it 
home  and  opened  it,  I  cannot  fay  much  con¬ 
cerning  it,  nor  exhibit  the  figure  of  its  body. 

I  faw  that  it  had  two  oblong  and  (harp  horns, 
and  two  black  eyes.  The  ftrudture  of  its 
tongue  is  almoft  the  fame  with  that  of  the  won¬ 
derful  Snail.  It  had  pretty  ftrong  little  intef- 
tines.  Its  body,  which  was  contained  within 
the  extreme  fpiral  part  of  its  fhell,  was  of  an 
obtufe  figure ;  becaufe,  probably,  this  fhell  was 
very  thick,  firm,  and  folid.  To  the  lower  part 
of  the  body  adhered  a  calcarious  operculum  or 
cover,  which  had  a  kind  of  fwelling  or  pecu¬ 
liar  production  where  the  mufcles  were  in- 
ferted  into  it,  fo  that  it  refembles  the  fhoulder- 
blade  in  the  human  fkeleton.  On  the  outfide 
it  was  twifted  fjpirally  like  the  fhell  itfelf.  On 
the  inner  part,  where  this  Snail  creeps  out  of 
its  fhell,  the  opening  or  entrance,  which  is 
formed  like  a  crefcent,  only  was  open,  and 
over-againft  it  I  obferved  a  certain  greenifh  fpot, 
which  refembled  in  fubftance  the  {hell  of  mo¬ 
ther-of-pearl,  and  was  likewife  of  the  figure  of 
a  crefcent.  To  this  fpot  the  operculum  or 
cover  applies  itfelf,  when  the  Snail  creeps  out 
of  its  fhell. 

'The  flattened  Snail. 

Since  many  fpecies  of  Snails  are  found  in  the 
rivers  of  our  part  of  Holland,  I  fhall  briefly 
defcribe  only  one  kind  of  the  water  race,  which 
is  to  be  found  there  very  common,  both  in 
fait  and  frelh  water,  as  alfo  in  pafture  grounds 
and  near  the  high-ways.  Its  body  is  gray  or 
blackifh.  On  or  at  the  fore  part  of  the  head 
are  obferved  two  lips,  Tab.  X.  fig.  m.  a  a, 
joined  together,  under  which  is  the  Snail’s 
mouth,  formed  in  the  fame  manner  as  it  is  in 
the  common  water  Snail.  Under  the  mouth 
there  is  to  be  obferved  a  part  of  the  body, 
which  I  call  the  verge  or  foot  b  b ,  becaufe  it 
ferves  it  to  creep  with.  The  Snail  frequently 
expands  this  verge  in  fuch  a  manner  as  to  cover 
the  lower  part  of  its  lips  and  mouth  there¬ 
with.  A  little  higher  in  the  head  are  two 
black  eyes  c  c ,  fituated  at  the  bafis  d  d  of  the 
horns.  Thefe  horns  are  very  fharp  in  the  fore 
part,  but  broader  behind,  and  the  Snail  can 


fcontraft  them  in  fome  degree,  but  it  cannot 
abfolutely  draw  them  back  into  the  body. 

When  its  body  e  is  pufhed  forward  out  of 
the  {hell,  it  is  confiderably  long  and  {lender. 
Near  the  {hell  is  obferved  a  part  of  the  verge, 
which  the  creature  can  raife  out  of  the  water 
when  it  l'wims ;  fo  that  by  means  thereof,  it 
may  draw  the  air  into  its  body ;  the  verge 
therefore  has  for  this  purpofe  a  fufficiently 
large  aperture,  Tab.  X.  fig.  ni.fi  in  which 
is  leen  the  openings  g  defigned  for  the  organs 
of  generation. 

Its  {hell  or  hard  skin  is  twifted  or  rolled  about 
in  a  wonderful  manner,  and  on  the  left  fide  it 
is  fmooth  or  flat  h  h.  It  is  inverted  with  a  di- 
ftindtly  vifible  periofteum,  and  is  divided  by 
very  fmall  incifions,  ribs  and  furrows.  But  if 
this  {hell  was  fo  foft  as  that  it  could  be  rolled 
out,  an  oblong  tube  might  be  made  of  it.  On 
the  right  fide  it  is  concave  or  diverging  as  it 
were  from  itfelf,  but  on  the  infide  it  is  rolled 
into  itfelf,  fig.  iv.  a,  and  therefore  leaves  a  fmall 
aperture  in  the  middle,  which  I  call  the  cavity 
of  the  pillar. 

This  Snail  is  a  kind  of  intermediate  fpe¬ 
cies  between  the  common  water  and  viviparous 
Snail,  as  will  appear  from  its  diffedtion  now  to 
be  exhibited.  It  is  very  difficult  to  diffedt  it, 
for  it  cannot  be  killed  without  hurting  it,  and 
it  will  not  admit  of  being  diffedted  alive.  How¬ 
ever,  I  do  not  doubt  but  I  may  be  able  to 
furmount  this  difficulty,  by  the  invention  of 
fome  proper  apparatus  for  that  purpofe,  which 
I  the  more  ardently  wiffi  for,  becaufe  as  foon 
as  one  begins  to  break  open  the  fhell  of  this 
Snail,  it  immediately  difcharges  a  purple  fluid 
or  humour,  which  diffufes  itfelf  throughout  the 
infide ;  even  through  the  vifcera.  If  you  kill  it 
in  fpirit  of  wine,  it  likewife  expels  this  pur¬ 
ple  fluid  out  of  its  body;  but  when  it  dies  na¬ 
turally  in  a  little  water,  it  {hews  no  purple,  be¬ 
caufe  the  colour  then  probably  van  i  flies  by  the 
changing  the  difpofition  of  the  parts.  When 
this  Snail  is  drowned  in  milk,  in  which  how¬ 
ever  it  will  live  for  fome  time,  it  is  notwith- 
ftanding  found  that  the  purple  humour  does  not 
remain  in  the  veflfels  appropriated  to  it  by  na¬ 
ture  :  and  though  I  faw  the  heart  beating, 
yet  I  never  found  this  purple  liquid  in  it  or  its 
auricle.  Hence  I  am  inclined  to  think,  that 
this  liquor  is  contained  in  a  kind  of  facculus  or 
bag,  which  I  have  feen  in  other  Snails,  but 
could  not  hitherto  difcover  in  this. 

The  fhell  being  gradually  and  carefully  broken 
off  from  the  body,  the  difledtion  fhould  com¬ 
mence  from  the  aperture  of  the  verge.  It  will 
then  appear,  that  this  Snail  agrees  greatly  with 
the  wonderful  fpecies  ;  for  the  verge  is  likewife 
here  provided  with  a  fimilar  fmall  margin  beau¬ 
tifully  folded,  and  made  in  the  fame  manner  as 
in  the  Snail  before-mentioned  ;  for  in  its  texture 
is  likewfe  found  a  very  great  number  of  fuch 
chryftalline  globules,  which  crafh  and  make  a 
noife  under  the  inftruments.  On  the  other,  that  is 
on  the  right  fide  of  the  verge,  is  alfo  obferved 
a  congeries  of  fuch  Worms,  as  I  have  in  like 
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manner  obferved  in  the  viviparous  Snail ;  and 
if  theie  Worms  be  differed,  a  great  many 
(mailer  ones,  with  thick  little  heads  illae  from 
them,  which  will  likewife  fwim  with  very  great 
velocity,  and  they  alfo  are  ftrongei  in  then  life 
and  motion,  than  thofe  which  I  have  defcribed 
in  the  account  of  the  viviparous  Snail. 

Thefe  Worms  likewife  creep  with  very  great 
fwiftnefs ;  firft  (Fetching  their  head  forward,^ 
and  then,  with  great  force,  drawing  the  reft  of 
the  body  after  it.  Their  greateft  ftrength  is 
in  their  mouth,  which  may  probably  have  a 
■kind  of  feet,  as  I  have  feen  in  other  little  crea¬ 
tures,  and  111  all  hereafter  defcribe  and  exhibit 
in  figures.  Thefe  Worms  are  much  fmaller 
in  this  than  in  the  wonderful  Snail.  When  I 
was  certain  of  this  fad:  of  the  Worms,  from 
obfervation,  I  kept  fome  thoulands  of  them  in 
the  water,  wherein  I  kept  thefe  Snails  enclofed 
in  a  large  glafs  velfel,  and  I  faw  that  they 
moved  fwiftly.  The  little  part  of  this  Snail 
which  contains  thefe  Worms  in  the  upper  part 
of  its  membrane,  is  on  the  in  fide  of  a  bright 
yellow  colour ;  and,  in  my  opinion,  may  pro¬ 
bably  be  accounted  analogous  to  the  purple¬ 
bearing  bag  in  other  creatures  of  this  kind  ;  but 
this  I  fhall  not  affirm  certainly. 

This  Snail  agrees  with  the  common  water 
Snails  with  refped  to  the  external  ftrudure  of 
the  mouth  and  teeth.  It  wants  an  operculum 
or  cover,  but  as  to  moft  of  the  vifcera  it  is 
likewife  like  them.  Its  ftomach  is  formed  in 
the  fame  manner  as  that  of  the  Hen.  The 
brain  is  fituated  alike,  though  there  is  fome 
difference  in  the  nerves.  The  heart  is  placed 
in  the  left  fide  of  the  body.  But  there  is  one 
peculiar  thing  in  this,  which  is,  that  the  liver 
confiding  of  glandules,  ismot  protended  to  the 
extreme  cavity  of  the  (hell :  I  have  found  there 
a  fmall  part  which  was  filled  or  crammed  as  it 
were  with  myriads  of  the  thick-headed  little 
Worms  before  defcribed.  The  chain-like  little 
part  follows  next,  behind  which  is  placed  ano¬ 
ther  glandulous  purple-coloured  fmall  part,  and 
after  this  again  is  feen  another  yellowifh  little 


part  near  the  uterus,  which  is  of  the  like  drub- 
ture  with  that  in  the  water  Snail,  add  opens 
with  three  tubes  into  the  hinder  part  of  the 
neck.  The  penis  is  formed  in  the  fame  manner 
as  in  the  common  water  Snail,  nor  has  it  any¬ 
thing  peculiar  in  it,  only  that  where  it  is  ex¬ 
tended  out  of  the  body,  three  fmall  folded 
parts  are  feen,  the  middle  \Vhereof  is  very- 
beautiful,  and  is,  in  fome  meafure  like  a 
mufhroom,  fupported  by  a  fmall  foot,  and  di¬ 
vided  on  one  fide. 

The  fmall  flattened  Snail. 

This  Snail  is  in  moft  refpefts  like  the  for¬ 
mer,  nor  does  it  differ  from  it,  except  that  its 
fhell  is  on  each  fide  aim  oft  fmooth,  and  is  con¬ 
cave,  and  adorned  with  a  fmall  kind  of  mar¬ 
gin,  Tab.  X.  fig.  v.  a,  by  the  addition  of 
which  it  happens  that  the  furrows  or  little 
ribs  in  the  furface  of  the  (hell  are  bent  in  a 
different  manner.  It  is  feldom  found  larger 
than  it  is  here  reprefented.  There  is  alfo  fome 
flight  difference  in  the  external  part  of  the 
body.  The  horns  are  flefh- coloured,  though 
the  body  itfelf  is  blackifh.  The  fhell  of  this 
Snail  put  in  the  fun  is  almoft  all  tranfparent,  but 
particularly  in  its  internal  windings,  which  are 
on  every  fide  ftained  with  purple.  The  punc¬ 
tum  faliens,  or  beating  heart,  is  obferved  to  be 
deeply  tindfured  with  the  like  colour.  But  if  the 
body  of  this  Snail,  after  it  has  crept  out  of  the 
fkin  or  fhell,  be  pierced  with  a  fmall  needle,  and 
the  needle  afterwards  extracted,  it  draws  back 
its  body  very  deep  into  the  fhell ;  and  then  it 
is  obferved,  that  a  juice  of  a  purple  colour  in- 
fenfibly  diftils  out  of  the  wound.  This  I  take 
to  be  a  certain  fign  that  this  little  creature  has 
purple  blood.  Whether  this  fame  thing  holds 
in  the  foregoing  Snail,  is  yet  to  be  difcovered 
as  alfo  in  a  fmaller  one ;  the  fhell  of  which  is 
likewife  probably  fo  thin  as  to  be  tranfparent. 
This  and  the  former  Snail  are  found  in  the 
ditches  in  Holland,  as  well  as  near  the  high¬ 
ways  and  in  pafture  grounds. 


Of  freflo -water  Mufcles ,  found  in  the  rivers  in  Holland. 


T  N  the  river  Vecht  above  Amfterdam,  and 
A  in  other  rivers,  is  frequently  found  a  fpecies 
of  Mufcles,  which  are  indeed  buried  in  the 
clay  and  mud  next  to  the  banks,  but  they  lie 
free  and  difengaged,  and  ftretch  out  their  (harp- 
pointed  part.  When  the  bottoms  of  the  Vecht 
or  neighbouring  ditches  are  cleaned,  thefe  muf¬ 
cles  are  found  in  great  numbers.  I  difcovered 
three  fpecies  of  them  ;  a  larger  fort  with  thin 
and  broad  (hells ;  a  fmaller  more  oblong,  and 
with  thicker  (hells ;  and  a  very  large  kind, 
which  is  of  a  fomewhat  different  texture. 

I  only  examined  the  middle  fpecies  of  thefe, 
that  is,  thofe  which  are  moft  common.  Thefe 
do  not  open  themfelves  much,  they  onlv  make 
the  two  wings  or  lips  of  their  bodies  to  (well  a 
little  out  of  the  fhell,  and  by  this  means  they  can 


fill  themfelves  with  the  river  water.  Befides, 
they  emit  out  of  the  fhell  fome  fmall  ruddy  api- 
culi,  or  fmall  points,  with  (harp  extremities;  and, 
as  thofe  are  on  the  hinder  part  covered  with  a 
blackifh  fubftance,  they  refemble  fo  many  iharp 
and  black  little  fpines,  made  like  the  papillae  that 
are  obferved  on  the  lurface  of  a  Cow’s  tongue. 

I  had  intended  to  complete  the  whole  ana¬ 
tomy  of  thefe  Mufcles;  but  when  I  opened 
two  of  them,  all  the  parts  that  I  found  in  them 
were  fo  ftrange,  and  fo  much  unknown  to  me, 
that  I  defifted  from  my  purpofe  for  that  time. 
For,  as  I  had  never  before  accurately  differed 
any  fpecies  of  Mufcles,  I  faw  that  it  would 
have  taken  up  a  very  long  time  to  have  finifhed 
tins  bufinefs,  and  I  was  then  deeply  engaged 
in  other  matters.  I  therefore  referve  this  work 

for 
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for  a  more  proper  opportunity.  But  I  fhall 
now  briefly  relate  what  appeared  at  find  fight  to 
me  on  the  inner  and  outfide  of  this  Mufcle,  and 
in  its  fhell,  and  fhall,  in  particular,  explain 
fome  things  concerning  the  infertion  of  its  muf- 
cles ;  whereby  the  hi  (lory  of  what  I  have  be¬ 
fore  faid  of  the  Mufcles  being  inferted  in  the 
fhells  of  the  Snails,  will  be  confiderably  illus¬ 
trated. 

When  the  fhell  of  this  little  Mufcle  is  care¬ 
fully  broke  in  little  pieces  with  a  forceps,  and 
feparated  in  the  part  where  the  Mufcles  are 
inferted,  then  offers  itfelf  to  view  in  the  crea¬ 
ture,  its  lips,  and  with  this  the  verge;  thefe 
wind  about  the  whole  body,  and  cover  it  as  it 
were  with  two  wings  or  lips.  One  of  thefe  is 
obferved  to  be,  Tab.  X.  fig.  VI.  a  a,  bent  back 
to  the  fide  of  the  body.  On  the  lower  fide  of 
it,  and  likewife  on  the  other  fide  of  the  body, 
are  feen  papillae  as  before  mentioned  b  b ,  tinged 
with  a  black  colour,  which  may  eafily  be  wiped 
off  with  a  brufh.  The  papillae  feem  to  me  to 
be  the  extremities  of  fo  many  tubes  or  trunks, 
whereby  the  Mufcle  draws  into  its  body,  fmall 
particles  of  mud  and  flime,  for  the  gullet  feems 
to  communicate  with  them.  On  each  fide  of 
the  body  are  four  branchiae  or  gills,  each  con¬ 
fiding  of  three  membranes,  the  middle  where¬ 
of  is  formed  like  a  bull-rufh  mat,  and  is  corri- 
pofed  of  longitudinal  and  tranfverfe  filaments, 
and  may  be  feen  through  both  the  external 
membranes.  All  thefe  filaments  feem  to  me 
to  be  tubes,  through  which  the  blood  moves  as 
it  does  in  fifh.  The  largeft  veffels  are  fituated 
in  the  lower  part  of  the  mufcle ;  and  from 
thence  arife,  I  think,  thofe  tubes,  which,  who¬ 
ever  purfues  them  fo  far,  will  find  pretty  ftrongly 
connected  with  the  papillae  that  draw  in  the 
food.  On  each  fide,  the  Mufcle  Tab.  X.  fig. 
vi.  cccc  has  four  fuch  larger  branchiae  or  gills, 
and  four  other  fmaller  ones,  d  d  d  d}  placed  to¬ 
wards  the  hinder  part. 

The  body  itfelf  confifts  of  two  parts,  a 
hard  e  and  foft  f  Thefe  I  take  to  be  the  thorax 
and  abdomen.  The  harder  part  is  made  up  of 
a  congeries  of  many  mufcles,  which  run  from 
one  fide  of  the  body  to  the  other,  with  ftrata 
or  layers  of  long  fibres,  and  being  then  carried 
over  the  foft  part  towards  the  branchiae  or  gills, 
and  wings  or  lips,  they  afterwards  give  various 
mufcles  underneath  to  the  belly.  The  thorax 
rifes  into  a  point,  and  is  of  a  colour  fomewhat 
approaching  to  yellow.  When  opened  it  ex¬ 
hibits  many  mufcular  fibres  running  tranfverfely 
from  one  fide  to  the  other,  from  which  the 
thorax  obtains  its  hardnefs  and  ftrength.  Un¬ 
der  this  is  placed  the  brain  covered,  with  a 
bright-yellow  membrane ;  but  the  fpinal  mar¬ 
row  and  nerves  are  white,  and  they  are  divided 
into  branches  which  are  detached  in  great  num¬ 
bers  to  the  mufcles. 

I  find  four  different  parts  in  the  abdomen, 
a  liver,  fat,  an  afhy-gray  fubftance,  and  feveral 
membranous  and  mufcular  expan fions.  The 
part  which  I  take  to  be  the  liver,  is  very  large; 
it  confifls  of  a  congeries  of  fmall  oblong  glan¬ 


dules,  which  are  placed  near  the  hepatic  veffels, 
and  refemble  fo  many  uvulas  refiing  on  their 
little  fupports.  Its  colour  is  a  blueifh  red,  and 
where  the  veffel  is  tliickell,  a  glutinous  matter 
is  contained  in  it.  There  is  a  great  quantity  of 
what  I  call  fat  in  the  abdomen ;  it  is  divided 
into  fmall  glanuulous  little  knots,  and  is  of  a 
bright  white  colour,  fo  that  one  would  take 
them  for  little  eggs,  only  there  is  fo  great  a 
quantity  here,  that  it  reaches  even  to  the  fpinal 
marrow.  Many  membranous  and  mufcular 
expanfions  are  likewife  feen  in  the  belly,  but 
whether  they  are  interwoven  with  veffels  and 
nerves,  or  with  mufcular  fibres,  I  cannot  exa&ly 
determine.  To  conclude,  there  is  likewife  a 
great  quantity  of  afh-coloured  matter,  diftri- 
buted  among  the  fat :  we  find  the  fame  fub- 
ftance  depofited  round  the  larger  veffels  of  the 
branchiae  or  gills,  and  in  many  other  places. 

I  could  not  hitherto  difcover  either  a  heart 
or  a  ftomach  in  this  creature,  but  fhall  referve 
both  for  further  inquiries.  The  principal  muf¬ 
cles  that  arife  from  the  back  are  here  very 
flrong,  and  divided  into  many  tendinous  fibres, 
and  are  firmly  inferted  in  the  fkin  or  ftony  fhell 
of  the  creature,  fo  that  by  this  means  various 
holes  and  cavities  are  obferved  to  be  formed  in 
the  fhell,  becaufe  fome  of  the  tendons  are  fixed 
in  it  deeper  than  in  others.  Out  of  the  back 
arifes,  among  others,  a  very  beautiful  fmall 
mufcle,  which  paffes  through  the  fhelly  part 
that  joins  the  two  valves  of  the  fhell  together, 
as  through  a  pully,  and  is  afterwards  inferted 
in  the  fharp-pointed  extremity  of  the  fhell:  but 
the  mufcles  are  not  fo  flrong  about  the  acute 
extremity  as  elfe where.  The  fame  are  like¬ 
wife  very  fhort,  which  is  the  reafon  that  this 
Mufcle  can  open  the  valves  of  its  fhell  but  a 
little  way ;  fo  that  if  you  attempt  to  ftretch 
them  further,  even  with  the  leaf!  force,  they 
immediately  break. 

On  the  infide  of  the  fhell  are  obferved  five 
particular  parts,  in  which  the  mufcles  of  this 
creature  are  inferted,  that  is  in  the  fore  part  of 
the  acute  extremity,  where  the  infertion  is  in¬ 
deed  broad  and  formed  into  a  circle,  Tab.  X. 
fig.  vii.  a ,  but  not  very  flrong.  The  Mufcle 
is  very  flrong  at  the  thick  end  of  the  fhell,  be¬ 
caufe  the  mufcles  are  there  very  firmly  united 
with  the  flony  bone :  but  one  may  there  fee 
four  little  apertures  b  funk  in  the  fhell,  wherein 
the  tendons  of  the  mufcles  are  united  with  the 
fhell,  or  rather  change  into  a  fhelly  fubflance. 
The  mufcles  of  the  lips  are  inferted,  but  not 
ftrongly,  almoft  in  the  whole  circumference  of 
the  fhell  next  to  its  extremity  ccc.  We  oblerve 
that  the  fpiral  worm  d  of  this  fhell  fwells  fome¬ 
what  beyond  its  arched  cavity.  There  arealfo 
two  eminences  ee,  by  the  help  of  which  both 
valves  of  the  Mufcle  are  very  ftrongly  joined 
together  as  by  ginglymus;  which,  together 
with  the  parts  wherein  the  mufcles  are  inferted, 
make  a  very  beautiful  appearance  in  fome  other 
fpecies  of  Mufcles,  and  are  wonderful  in  the 
larger  fhell-fifh  of  this  kind.  This  (hell  is  on 
the  infide  like  that  of  mother-of-pearl.  On  the 
Z  outfide 
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outfide  it  has  various  convoltions  or  little  ribs, 
formed  like  crefcents,  and  is  furrounded  on 
every  fide  with  a  ftrong  yellow-green  membrane 
or  periofteum. 

I  have  nothing  more  to  fay  of  this  and 
the  other  creatures,  as  I  only  ilightly  made 
thefe  particular  experiments,  that  I  might,  as 
far  as  time  would  permit,  illuftrate  the  hiftory 
of  the  covered  Snail  by  the  defcription  of  lome 
other  kinds.  I  have  examined  into  thefe  things, 
that  the  reader,  myfelf,  and  all  mankind  may 
learn  to  know  God  by  his  wonderful  works, 
and  adore  and  love  him  as  the  fupreme  Deity 


N  A  T  U  R  E  ;  or, 

and  the  great  Creator  of  nature.  Doing  this, 
we  fafely  purfue  the  fteps  of  Chrift,  in  and  by 
whom  every  thing  we  do  mull  be  acceptable 
to  God  :  but  if  we  do  not  follow  or  imitate  him, 
we  are  like  thofe  carelefs  fervants,  who  buried 
in  the  earth  the  talents  committed  to  them, 
which  God  grant  may  not  be  our  cale ;  and 
may  all  perfons,  according  to  their  refpe&ive 
abilities,  extol  and  praile  him  ;  for  which  end  I 
have  communicated  thefe  obfervauons  as  my 
mite,  and  wifh  they  may  anfwer  the  intended 
purpofe. 


7 he  method  of  cutting  various  images  and  figures  in  fihelts. 


BE  F  O  R  E  I  conclude  the  hiftory  of  fhell- 
fifh,  I  fhall  firft  fubjoin  a  method,  where¬ 
by  fhells  may  be  engraved  and  adorned  with 
little  pictures  and  figures,  which  is  indeed  a  bu- 
finefs  of  exquifite  art.  Take  yellow  wax,  and 
mix  a  little  Venice  turpentine  with  it,  to  make 
it  more  clammy,  then  add  as  much  lamp-black 
with  it  as  will  make  it  very  black.  With  this 
wax  melted  in  a  fpoon,  we  may  make  any 
figures  we  think  proper,  on  the  furface  of  the 
fir  ell,  to  be  carved ;  then  we  cover  thofe  parts 
that  are  left  uncovered  with  wax,  with  aqua 
fortis,  which  may  be  conveniently  done  by  the 
help  of  a  skewer,  with  a  fmall  piece  of  linen 
wrapt  round  it.  If  this  be  continued  for  a 
fhort  time,  all  the  parts  of  the  fhell  that  are 
free  from  the  wax  will  be  eaten  by  the  aqua¬ 
fortis,  and  in  thofe  places  covered  with  wax 
will  be  left  an  higher  furface.  And  by  this 


means  the  fhell  may  be  adorned  with  various 
figures,  and  apartments  or  divifions,  which  ap¬ 
pear  to  be  externally  made  thereon.  But  if 
after  the  wax  is  fcraped  or  taken  off  by  melt¬ 
ing  it,  any  comers  or  uneven  parts  fhould 
chance  to  remain,  they  rauft  be  planed  and 
perfected  with  the  inftruments  wherewith  fi¬ 
gures  are  engraved.  Thus  three,  four,  or  five 
eminent  figures  may  be  executed  one  over  ano¬ 
ther,  according  to  the  thicknefs  of  the  fhell, 
and  the  places  which  we  would  have  elevated, 
are  firft  covered  with  melted  wax.  But  the 
place  which  the  aqua  fortis  corrodes  with  its 
acrimony,  ought  to  be  wafhed  with  common 
rain  water.  Other  corroding  liquors  are  not  fo 
proper  for  this  purpofe  as  aqua  fortis,  becaufe 
they  leave  after  them  a  fandy  fubftance  like 
chalk,  which  produces  a  roughnefs  that  renders 
the  appearance  lefs  agreeable. 


' The  end  of  the  hifory  of  Shell-fish. 


A  letter  from  föhn  Swammerdam  to  the  moft  illujlrious  Mr.  Thevenot ,  on  the 
anatomy  of  the  Cancellus  or  Bernard  if  Her  mite.  ' 


Illustrious  Sir, 

H  E  N  I  had  the  honour  of  your  com¬ 
pany  for  fome  days  in  Yffi-ftreet,  it 
often  happened  that  fome  miracles  of  nature 
excited  us  to  admire  the  great  Creator,  who  is 
aftonifhing  in  all  his  works.  We  have  alfo 
debated  on  the  fame  fubjeCt  often,  when  you 
refided  in  Holland,  and  I  have  fliewed  you 
various  uncommon  experiments  on  bees  and 
other  fpecies  of  infeCts.  But  fince  the  fecrets 
of  nature  have,  by  the  many  inftruments  and 
contrivances  which  I  have  invented,  become 
clearer  and  more  known  to  me;  and  fince  I 
can  in  one  day  inveftigate  what  I  have  before 
fpent  a  whole  week  on  >  I  can  therefore  now 
add  a  great  deal  to  the  difcoveries  I  formerly- 
made.  This  you  will  be  convinced  of  from 
the  defcription  of  the  internal  and  external  parts 
of  the  Hermit  Crab,  which  I  firft  obferved  fome 
years  ago  at  Scheveling.  .  For,  as  Dr.  John 
Oort,  governor  in  Nyenrode,  fent  me  a  large 


vefiel  of  thefe  creatures,  which,  the  better  to 
preferve  them  for  lome  time,  he  had  taken 
care  to  throw  into  fpirit  of  wine  immediately 
after  they  were  caught :  I  cannot  h  fo  giving 
you  a  full  defcription  of  what  I  obferved  in 
them,  and  what  obligations  I  am  under  both 
to  my  old  friend,  the  governor  of  Nyenrode, 
who  is  greatly  delighted  with  the  works  of 
God,  and  to  you,  illuftrious  fir,  who  keep  me 
continually  employed  in  thefe  matters,  and  en¬ 
gage  and  perfuade  me  to  fearch  into  them. 
All  mankind  will  admire  the  ftupendous  ex¬ 
amples  of  the  immenfe  greatnefs  of  the  won¬ 
derful  works  of  God,  which  that  fupreme  ar¬ 
chitect  exhibits  to  our  contemplation  in  the  va¬ 
riety  of  the  things  which  he  has  created,  that 
we  may  acknowledge  his  wifdom  and  infinite 
power  in  the  works  of  nature,  and  be  induced 
to  love  him  moft  ardently,  and  above  all 
things. 


The 
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The  fffhermen  who.  get  their  living  in  the 
fea  of  Scheveling,  take  there  feveral  ftrange 
creatures,  as  well  in  common  nets  as  in  drag 
nets,  which  they  either  throw  again  into  the 
fea,  or  leave  on  the  fhore,  fince  they  can  get 
no  profit  by  them.  This  is  the  reafon  that  it 
is  not  yet  known,  how  many  and  what  won¬ 
derful  creatures  there  are,  to  which  the  eter¬ 
nal  power  of  God  has  afiigned  the  fait  waters 
as  their  habitation.  I  with  many  more  men 
had  fuch  an  ardent  love  for  the  fciences,  as 
you  and  the  governor  of  Nyenrode,  our  friend, 
for  thus  the  knowledge  of  natural  fcience,  and 
the  hidden  caufes  in  phyficks  would,  by  de¬ 
grees,  become  known ;  and  the  incitements  to 
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our  duty,  by  which  we  are  ordered  to  love 
our  Creator  with  all  our  heart,  would  be  dou¬ 
bled.  I  am  greatly  obliged  to  you,  becaufe 
when  you  were  in  Holland,  you  ordered  many 
ftrange  creatures  to  be  brought  me  from  Eg- 
rnont-ftreet,  which  we  afterwards  examined 
with  our  common  and  dear  friend  Dr.  Stenon* 
But  I  fear  my  long  preface  makes  me  trou- 
blefome  to  you,  by  delaying  the  expofition  of 
what  I  promifed,  and  the  gratification  of  your 
eager  curiofity.  I  {hall  therefore  now  relate  to 
you  in  order,  what  I  have  obferved  in  the 
fpace  of  two  days  in  the  Hermits  tranfmitted  to 
me,  and  what  ftupendous  things  I  faw  in 
them. 


T^he  external  parts  of  the  Cancellus  or  Hermit. 


T  N  the  open  veflel  wherein  my  Cancelli  or 

Hermits  were  inclofed,  I  law  fome  of  them 
had  broken  out  of  their  fhells,  and  that  others 
ftill  lay  in  them.  The  fhells  of  the  largeft 
were  as  bigas  a  chefnut,  but  thofe  of  the  fmall- 
eft  were  not  bigger  than  a  large  pea.  The 
creatures  themfelves  who  inhabit  the  intide 
were  large  or  fmall,  in  proportion  to  the  fize  of 
their  fhells.  But  all  thele  fhells  were  of  the 
fame  figure,  form,  and  habit,  only  that  there 
was  fome  fmall,  and,  as  it  is  called,  acciden¬ 
tal  difference,  in  refpeCt  to  the  colour  and  lines. 
Some  of  the  Hermits  which  ftill  lay  in  their 
fhells,  were  difengaged  from  the  fhell,  fo  that 
they  were  affixed,  by  the  ftrength  of  their  tail 
only,  in  the  laft  fpiral  windings  of  it ;  but  in 
others  I  faw  very  diftin&ly  that  in  the  middle 
of  their  body  they  were  joined  in  the  fame 
manner  to  the  fhell  itfelf  *,  and  this  is  a  pro¬ 
perty  common  to  Mufcles  and  Snails.  Hence, 
it  appeared  to  me  moft  certain,  that  the  fhell 
was  as  much  the  true  skin  of  the  Hermit  as  it 
is  of  the  Snail. 

Hence  it  feems  matter  of  wonder  that  the 
learned  Rondeletius  fhould  write  of  the  Can¬ 
cellus  or  Hermit  in  this  manner:  “  Bernard 
“  L’Hermite  fe  loge  toujours  dans  les  coquilles 
“  d’autrui,  et  qui’l  n’en  a  point  de  propres  j” 
that  is,  “  the  Hermit  always  inhabits  the  fhells 
“  of  other  creatures,  nor  has  it  any  of  its 
“  own.”  I  obferve  in  the  covered  Snail,  that 
by  the  help  of  its  mufcles  it  is  not  only  affixed 
to  the  fhell,  but  even  the  tendons  of  thofe 
Mufcles  increafed  with  the  fhell,  and  are  actu¬ 
ally  transformed  into  it,  in  the  fame  manner  as 
the  tendons  of  the  feet  of  Cocks  and  Peacocks 
are  infenfibly  offified  through  age.  The  fame 
'thing  is  alfo  obferved  in  the  Hermit,  for  the 
tendons  of  its  mufcles,  firmly  adhering  to  the 
fpiral  pillar  of  the  fhell,  where  the  pillar  forms 
its  fecond  fpiral  winding,  are  obferved  to  be  all 
joined  to  that  rocky  fubftance.  But  as  the  ten¬ 
dons  do  not  occupy  a  great  fpace  with  their  in- 
fertions ;  therefore  the  body  of  the  dead  Her¬ 


mit  quits  them  :  and  this  was  probably  the 
reafon  that  the  great  Rondeletius,  following  the 
dodtrine  of  Ariftotle,  has  not  obferved  this 
matter.  As  all  thefe  fhells  have  one  and  the 
fame  figure  and  ftruCture,  it  is  manifeft  even 
from  hence  that  they  are  proper  to  thefe  crea¬ 
tures  only,  and  are  increafed  and  augmented 
with  them,  as  is  the  cafe  in  Snails  and  all  other 
creatures  that  inhabit  fhells.  I  am  therefore 
certain,  that  all  Hermits  which  belong  to  the 
fame  fpecies  have  likewife  fimilar  lhells ;  for 
I  am  taught  by  experience,  that  there  are  many 
fpecies  of  Hermits  that  are  not  only  very  dif¬ 
ferent  from  one  another,  but  alfo  live  in  diffe¬ 
rent  kinds  of  fhells ;  this  I  have  feen  in  my 
father’s  collection,  and  in  many  other  mufeums. 

The  fhell  of  the  Hermit  is  moreover  fur- 
rounded  with  a  very  thin  periofteum,  and  hence 
arifes  a  new  argument,  which  confirms,  that 
the  fhell  is  the  fkin  of  this  creature,  which, 
with  its  periofteum,  covers  it  on  the  outfide. 
So  that  therefore  the  Plermits,  as  well  as  Beetles 
and  cruftaceous  creatures,  have  their  bones 
placed  on  the  outfide  round  their  flefh,  though 
there  is  ftill  fome  difference.  This  periofteum 
is  very  thin,  nor  can  it  be  better  or  more  per¬ 
fectly  feparated,  than  by  fteeping  the  fhell  fome 
days  in  lye,  and  rubbing  it  lightly  with  aqua  for¬ 
tis,  for  thus  it  parts  from  the  fhell.  By  this  me¬ 
thod  the  periofteum  may  likewife  be  very  eafily 
feparated  in  fome  other  fhells.  But  it  is  fo  thick 
and  remarkable  in  fome  kinds,  that  there  is  no 
need  of  this  experiment.  In  other  fhells,  again, 
which  are  rolled  over  rough  ftones,  or  that  have 
been  drawn  through  rocky  and  fandy  places 
with  their  inhabitants,  this  periofteum  is  wholly 
worn  off,  and  cannot  therefore  be  then  difco- 
vered  in  them. 

Some  of  thefe  {hells  were  very  fmooth  and 
beautifully  coloured,  Tab.  XI.  fig.  1.  a ,  and 
glittered  like  a  looking-glafs.  A  fpecies  of  the 
Fucus  Marinus,  rifing  with  fmall  points,  covered 
the  largeft  of  them  in  fuch  a  manner,  that  the 
whole  figure  of  fome  were  obfcured  and  hid, 


*  The  folution  of  thefe  problems  remains  for  future  obfervations.  This  author  aflerts,  that  the  body  of  the  Hermit  grows  to 
the  (hell ;  others  affirm,  that  the  creatures  will  at  any  time  crawl  out  of  the  (hell,  on  fmoaking  them  with  fulphur  :  if  fo,  the 
(hell  is  no  part  of  the  creature. 


* 
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nor  could  the  fpiral  windings  of  fome  of  them 
be  feen  b.  Moreover  lome  holes  appeared  be¬ 
hind  the  points,  and  alfo  lome  very  Angular  it- 
tle  grains  of  fand,  fome  of  which  weie  hke- 
wifc  covered  with  the  Focus  Other  holes 
were  obferved  likewife  full  of  folter  purple 
coloured  eminences.  In  fo. me  of  the  flielU  a 
loft  fea  mud  was  found,  in  others  a  very  hard 
one,  the  figure  whereof  was  likewife  fpoded  by 
winding  round  the  creatures.  I  likewile  law 
that  a  fubftance  adhered  to  the  internal  furface 
of  one  fire  11  in  fuch  a  manner,  that  there  was 
no  void  fpace  either  in  the  entiance  or  mouth 
in  the  fore  part,  or  a  little  higher  in  the  fiiell ; 
only  where  the  tendons  of  the  mulcles  were 
feparated  from  the  fubfiance  of  the  fiiell.  I 
obferved  further,  that  Worms  had  pieiced  the 
lliells  in  fome  places,  and  how  fome  of  them 
had  been  broken  and  again  joined  together. 
Thefe  lliells  are  ufually  mold  beautiful  when 
the  Hermits  are  fmalleft  in  them,  for  they  are 
not  then  covered.  In  fome  other  young  ones 
of  thefe,  the  periofteum  appears  or  a  very  re¬ 
markable  figure  and  beauty,  where  the  fhells 
are  not  yet  covered  with  the  accieted  matter ; 
as  I  have  obferved  in  fome  fmaller  water  Snails, 
in  which  the  whole  periofteum  was  very  deli¬ 
cately  adorned  with  bnftly  hairs.  Let  what  has 
been  hitherto  faid  of  the  Ikin  of  thefe  creatures 
fuffice.  I  lliall  now  explain  the  other  parts  of 
the  Hermit,  and  that  they  may  be  the  more 
eafily  underftood,  I  fhall  divide  the  creature 
into  four  parts,  the  head,  thorax,  abdomen  and 
tail,  and  fhall  afterwards  defcribe  every  thing 
remarkable  in  each. 

In  the  upper  part  of  the  head  are  feen  two 
eyes,  Tab.  XI.  fig.  i.  c,  and  on  one  fide  of 
the  latter,  two  horns  or  antennas  d  d.  Under¬ 
neath  appear  fome  articulated  briftly  hairs,  and 
alfo  a  mouth  and  teeth.  The  eyes  are  oblong, 
fomewhat  red,  and  in  their  aperture  of  a  dark 
green  colour :  they  are  articulated  on  both 
lides  with  the  head,  by  the  afiiftance  of  a  cer¬ 
tain  dentated  ring,  which  confifts  of  a  like  fub¬ 
ftance  with  the  fiiell  that  furrounds  the  thorax 
and  feet,  and  the  other  part  of  the  eye  is  again 
articulated  with  the  head.  This  upper  part  of 
the  eye  is  likewife  very  hard  underneath  and 
in  the  middle,  but  it  is  foft  above,  where  the 
cornea  tunica  is  placed.  The  horns  are  com- 
pofed  each  of  three  joints,  whereof  the  largeft 
are  thofe  which  are  joined  to  the  head  on  each 
fide  of  the  eyes ;  from  thefe  the  horns  infen- 
fibly  grow  very  fiiort,  and  terminate  as  it 
were  in  fmall  briftly  hairs.  In  this  thin  and 
tender  part  of  the  horns  I  reckoned  above  one 
hundred  and  twenty  very  fine  and  delicate  arti¬ 
culations,  each  of  which  was  likewife  adorned  on 
each  fide  with  two  pair  of  fine  hairs.  In  the  larger 
Crabs  thefe  articulations  are  very  diftinctly  con- 
fpicuous,  and  when  the  Crabs  are  boiled,  the 
horns  may  be  divided  into  as  many  plain  and 
fmootli  rings  as  they  have  articulations  of  that 
kind.  Between  the  firft  and  fecond  joint  of 
thefe  horns  of  the  Hermit,  there  is  a  fmaller 


or. 


rigid  or  hard  appendage,  beautifully  adorned 
with  briftly  hairs. 

Between  the  horns,  under  the  eyes,  appear  a 
beautiful  pair  of  rough  hairs,  which  confifts  of 
three  joints,  whereof  the  upper  one  is  the 
broadeft.  Under  thefe  are  feen  the  teeth, 
which'  are  two  little,  hollow,  white,  oblong 
bones,  and  are  furnifhed  with  ftrong  mufcles, 
wherewith  they  are  moved.  Between  thefe 
teeth  is  placed  an  external  bone,  by  which  the 
creature  takes  its  meat,  for  which  purpofe  it 
has  not  only  two  arms  or  forceps  f ,  f,  but  many 
articulated  rough  or  briftly  hairs,  of  different 
ftrudures,  which  cover  the  mouth  on  the  lower 
part.  There  are  two  very  fmall,  fmooth, 
broad,  ruddy,  fhaggy  bridles,  or  rough  hairs 
of  this  fort,  each  of  which  has  one  joint  only. 
There  is  afterwards  another  pair  of  larger  bris¬ 
tles  of  the  fame  conftrudion,  each  of  which 
has  two  joints.  There  is  alfo  a  third  pair,  not 
fmooth  or  broad;  but  with  thefe,  on  either  fide, 
are  two  pair  of  fuch  little  parts  likewife  articu¬ 
lated,  and  every  hair  of  this  third  part  in  the 
fame  manner  confifts  alfo  of  two  joints.  The 
fourth  pair  is  fomewhat  fmooth  and  broad,  and 
thefe  are  compofed  of  three  joints ;  to  thefe 
are  alfo  joined  another  pair,  each  hair  of 
which  has  two  joints.  There  is  in  like  man¬ 
ner  a  fifth  pair,  that  are  likewife  double,  that 
is,  a  larger  one,  compofed  of  four  joints ;  and 
the  other,  which  is  joined  to  the  former,  con- 
fifting  of  three.  Laftly,  there  are  underneath, 
near  the  thorax,  a  very  large  pair  of  briftly 
hairs,  like  two  legs,  each  of  which  confifts  of 
fix  joints,  and  has  alfo  on  each  fide  a  fmall 
part  added  to  it  with  two  articulations.  So 
that  computing  the  whole,  there  are  here 
twelve  pair  of  fmall  parts  beautifully  interwo¬ 
ven  with  briftly  hairs,  which  meet  together 
when  the  Hermit  fwallows  its  meat,  as  is  ma- 
nifeft  from  their  ftrudture  and  fituation. 

The  thorax  underneath  is  divided  in  the 
middle  as  it  were  by  two  teftaceous  little 
bones,  with  which  the  two  arms  and  the  four 
fore  legs,  Tab.  XI.  fig.  i.  gg,  are  articulated. 
And  in  order  to  fee  this  diftindly,  it  is  necefiary 
to  take  the  whole  Hermit  out  of  the  fhell,  and 
to  lay  it  on  its  back.  Then  four  articulated 
briftly  hairs  are  feen  between  the  eyes.  fig.  u.  aa- 
but  the  other  briftly  hairs  before  defcribed  can¬ 
not  be  feen  diftindly,  until  after  thefe  are  re¬ 
moved  out  of  their  places,  becaufe  they  are 
covered  by  them.  Near  the  eyes  two  horns  bb 
come  in  fight,  and  afterwards  two  arms 
are  feen  very  diftindly,  of  which  the  left  with 
its  forceps  c,  is  always  lefs  than  the  right  d , 
though  both  are  compofed  of  five  teftaceous 
joints  ;  to  the  uppermoft  of  which  is  likewife 
joined  by  articulation  a  fmall  part,  which  may 
be  called  a  thumb,  and  from  this  the  forceps 
of  this  creature  have  their  origination. 

The  four  fubfequent  legs  e  e  conhft  of  fix 
joints,  which  are  alio  like  the  arms  adorned  with 
prominent  notches,  briftly  hairs,  ruddy  fpots 
and  furrows.  And  further,  with  the  thorax 
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&re  joined-  two  other  pair  of  fmaller  parts  like 
legs :  and  in  the  middle,  between  each  pair  of 
thefe,  are  obferved  fome  peculiar  little  bones, 
whereby  thefe  legs  are  joined  to  the  thorax. 
The  firft  pair  of  them,  Tab.  XI.  fig.  u .ff 
has  indeed  five  joints,  and,  in  other  refpeéts, 
it  is  of  the  fame  ftruóture  with  the  arms  or 
forceps,  and  has,  like  them,  a  very  fmall 
thumb.  The  other  pair  likewife  confifts  of 
five  joints,  and  is  very  worthy  of  notice  g g, 
becaufe  the  firft  pair  of  thefe  joints,  that  next 
to  the  thorax,  or  the  fifth,  if  you  compute 
from  the  extremities,  is  perforated  with  two 
fmall  tubes,  ifiuing  from  the  abdomen,  through 
which  the  femen  or  eggs  are  fecreted  ;  which 
indeed  deferves  very  great  confideration.  The 
upper  part  of  the  thorax,  or  back,  is  furnifhed 
with  a  fmall  fhield  j  behind  which  is  placed 
fuch  another,  but  lefs.  On  the  fides  of  the 
thorax  the  cruftaceous  covering  of  the  back  is 
thin,  and  if  it  be  raifed  up,  which  may  be 
done  without  difteóting  it,  the  branchiae  or 
gills  are  obferved  underneath,  placed  on  each 
fide  of  the  thorax. 

The  abdomen  is  fort,  and  has  no  fhelly  or 
cruftacious  covering  ;  fince  the  fhell  itfelf  is 
its  coat,  and  does  the  office  of  that  hard  fkin. 
The  body  is  in  this  part  bent  near  the  dudt  of 
the  fpiral  windings  of  the  fhell,  with  which  it 
is  furrounded.  But  this  bending  of  the  body 
is  not  fo  remarkable  as  in  Snails ;  becaufe  the 
body  of  the  Hermit  is  not  extended  through 
all  the  turnings  of  the  fhell.  The  abdomen 
has  on  the  right  fide  three  teftaceous  briftles 
hhh ,  each  of  which  confifts  of  two  joints.  Ron- 
deletius,  in  his  Hermit,  feems  to  delineate  fix 
fuch  little  parts,  which  are  interwoven  or 
planted  with  little  eggs  or  fpawn  like  beads. 

Among  many  things  worthy  notice  in  the 
belly,  what  deferves  molt  particular  confidera¬ 
tion  is  a  certain  eminent  or  prominent  point  z, 
which  is  naturally  the  firft  thing  obferved  in 
the  thorax,  and  is  as  the  center,  wherein  all 
the  tendons  of  the  mufcles,  and  that  part  of  the 
abdomen  meet ;  and  by  the  help  of  which, 
the  Hermit  is  in  that  part  fixed  in  his  fhell  or 
ftony  fkin,  fo  that  it  can  never  go  entirely  out 
of  it.  Though  its  thorax,  and  the  hinder 
part  of  the  abdomen  and  the  tail  adhere  to 
nothing,  and  that  there  is  fuch  large  room  or 
lpace  in  the  fhell,  as  that  the  Hermit  can 
freely  move  itfelf  therein ;  yet  the  thorax  is 
forced  to  remain  fixed  in  the  fhell,  like  the 
Tortoife  in  its  houfe  or  fhell. 

The  tail  of  the  Hermit  is  alfo  furrounded 
with  a  crufts.  That  this  may  appear  the  more 
plain,  I  have  delineated  it  larger  than  it  natu¬ 
rally  is.  This  tail  confifts  of  two  teftaceous 
articulations.  Tab.  XI.  fig.  in.  a ,  to  which 
are  added  at  the  end  a  verge  as  in  Snails  by 
which  forms  the  third  joint,  and  ferves  to  hide 
the  fundament :  for  the  inteftinum  redtum  c 
terminates  there  in  the  fecond  joint.  On  each 
fide  of  the  tail  are  three  pair  of  teftaceous  little 
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bones  dd\  which,  like  the  arms,  are  larger 
on  one  fide  than  on  the  other,  and  beautifully 
decorated  with  fmall  hairs.  The  Hermit  makes 
ufe  of  them  when  it  finds  an  enemy  approach¬ 
ing,  to  hide  itfelf  in  the  fhell,  or  when  it  de¬ 
fires  to  reft  ;  for  then  by  their  aififtance  it  lies 
fixed  in  the  hinder  parts  of  the  fhell,  or  draws 
itfelf  back  into  it.  But  if  the  Hermit  draws 
to  it,  or  contradis  thefe  little  parts,  it  can  then 
protrudq  its  tail  forward  into  the  entrance  of 
the  fhell,  and  thus  it  evacuates  its  excrements. 
For  this  purpofe,  I  think,  nature  has  given  it 
fo  large  a  fhell ;  the  hinder  windings  whereof 
are  not  all  filled  with  it,  as  we  have  before  ob¬ 
ferved.  The  fame  is  found  in  Snails  that  inhabit 
fhells ;  which,  for  that  reafon,  difcharge  their 
excrements  through  their  neck,  and  have  not 
a  very  moveable  tail.  Thefe  little  bones  of  the 
tail  are  formed,  fome  larger  than  others,  in 
proportion  to  the  fpace  in  the  fhell,  for  this  is 
larger  on  one  fide  than  on  the  other.  In  the 
fame  artificial  manner  are  built  the  wheels  of 
french  chariots  made  for  afcendine. 

O  i 


Uhe  internal  parts . 

Receive;  illuftrious  fir,  this  brief  defcription 
of  the  external  parts  of  the  Hermit  Fifti,  and 
permit  me  now  to  pafs  to  the  internal,  begin¬ 
ning  with  the  abdomen,  becaufe  I  have  be¬ 
gun  the  diftedlion  there.  When  the  abdomen 
is  opened,  the  firft  thing  that  appears  is  the 
outer  and  inner  Ikins,  which  are  glandulous ; 
and  immediately  under  there  is  feen  a  flefhy 
membrane.  After  thefe  integuments  are  dif¬ 
fered  or  taken  off,  a  great  number  of  whitifh 
filaments  prefent  themfelves  ■,  which  are  deli¬ 
cately  and  orderly  placed  on  very  numerous 
and  beautifully  digefted  parts,  in  form  refemb- 
ling  inteftines,  fig.  iv.gg.  As  I  purfued  the 
courfe  of  thefe  white  filaments  to  their  origin, 
I  faw  they  were  blood  vefiels,  though  of  a 
white  colour  like  a  cob-web.  What  I  firft 
took  to  be  the  inteftines  were  all  appendages  *, 
fometime  plain;  and  fometimes  divided ;  which 
were  of  a  tubular  ftrudture  and  whitifh  colour, 
and  contained  a  matter  feparated  into  diffimu- 
lar  parts,  and  condenfed  into  a  ferum  and 
coagulum.  Thefe  appendages  were  fo  nume¬ 
rous  as  to  cover  almoft  all  the  abdomen ;  but 
they  were  all  connected  by  the  blood  vefiels, 
which  I  was  obliged  to  break  open  with  great 
attention,  in  order  to  difcover  their  origin  and 
beginning.  Thus  I  at  length  difcovered  that 
thefe  were  on  each  fide  united,  Tab.  XI.  fig. 
v.  hhy  into  two  common  dudts,  which  grow 
near  the  ftomach  where  the  pylorus  is  placed, 
and  are  terminated  in  many  unopened  tubes  ii. 
What  ufe  thefe  appendages  are  of,  and  whether 
they  ferve  inftead  of  a  pancreas,  which  is 
formed  in  that  manner  in  many  Fifii,  may  be 
more  accurately  inveftigated  in  the  larger 
Crabs. 


*  This  is  a  conitru&ion  very  frequent  in  the  inteftines  of  Fifties. 
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Among  thefe  appendages,  at  the  bottom,  of 
the  mufcles  of  the  abdomen,  appeared  an  in¬ 
teftine  ;  which,  without  any  winding,  ran  ftrait 
from  the  ftomach  towards  the  tail ;  and  where¬ 
of  I  have  here  delineated,  fig.  m.  e,  only  a 
fmall  part,  fomewhat  augmented  beyond  its 
natural  fize.  It  was  full  of  gray  excrements, 
which,  when  viewed  with  a  microfcope,  con¬ 
fided  almoft  entirely  of  fmall  chryftals,  which 
were  regular  grains  of  fand.  The  ftomach 
alfo  contained  partly  the  fame  fubftance,  and 
partly  fome  little  fibrous  membranes.  Its  up¬ 
per  part  is  placed  near  the  back,  its  inferior 
in  the  thorax.  It  is  in  ftruóture  partly  mem¬ 
branous,  and  partly  cruftaceous :  its  bones  are 
very  beautiful.  Above,  below,  and  on  each 
fide,  it  has  many  mufcles,  by  which  its  parts 
are  connected  and  moved.  On  the  infide,  in 
the  cavity  of  the  ftomach,  I  faw  three  diftinót 
teeth,  of  a  moderate  fize,  each  of  which  was 
divided  into  feveral  fmaller  teeth  :  the  teeth 
were  of  a  pale  lemon  colour,  but  it  was  changed 
by  degrees  into  a  dark  green,  in  that  part  where 
they  terminated  in  little  teeth  or  divifions. 
Two  other  teeth-like  little  parts,  which  were 
uneven  and  notched,  adhered  alfo  to  the  cavity 
of  the  ftomach.  This  obfervation  is  certainly 
very  worthy  of  notice,  that  the  little  creature, 
living  like  a  Snail  in  the  {hell,  is  furnifhed 
with  a  double  apparatus  of  teeth ;  for  it  has 
two  teeth  forward  in  the  extremity  of  the 
mouth,  and  five  others  in  its  ftomach. 

Where  the  inteftinum  reótum  or  ftraight  gut 
begins,  I  faw  the  cascum  or  blind  gut  mode¬ 
rately  long,  and  beautifully  twifted.  Tab.  XI. 
fig.  ui.fy  which  I  firft  took  for  the  extreme 
appendage  ;  but  as  I  found  it  loofe  and  dif¬ 
en  gaged  in  all  the  Hermits  I  difieded,  I  there¬ 
fore  believe  it  is  the  caecum.  I  fhould  not, 
however,  venture  to  affirm  this  for  certain, 
becaufe  I  have  not  diftindly  feen  its  blind  or 
imperforated  extremity;  for  all  its  contents  were 
coagulated  and  feparated  by  the  fpirit  of  wine, 
and  the  place  wherein  the  inteftine  itfelf  was 
feen,  appeared  fo  tranfparent,  that  I  could  not 
obferve  that  particularity.  Befides,  it  was  not 
like  the  appendages  on  account  of  its  contents, 
nor  was  it  inferted  in  the  middle,  but  fome¬ 
what  on  one  fide  of  the  inteftinum  redum. 

In  the  abdomen,  on  each  fide  of  the  appen¬ 
dages,  there  were  two  fmall  genital  vefiels, 
fig.  vi.  aa>  whereof  that  in  the  right  fide  was 
the  larger  :  both  were,  in  many  places,  beau¬ 
tifully  twifted  into  fpiral  windings  b  b ,  and  they 
proceeded  thence  curled,  till  they  at  laft  ter¬ 
minated  in  a  narrow  tube  c.  It  appeared  like- 
wile  how  thefe,  in  their  end,  pierce  or  perforate 
the  laft  pair  of  legs,  fig.  n.  gg,  in  the  middle  of 
the  fifth  joint,  which  refembles  a  bone  or  {hell 
with  a  confiderable  tube,  fig.vi.  d.  This  I  have 
delineated  larger  than  it  naturally  is.  This  per¬ 
foration  appeared  to  me  very  plain,  when  I 
fqueezed  the  contents  through  it,  and  feparated 
and  unbound  the  tube  itfelf.  In  it  was  a  fub¬ 
ftance  of  a  whitifh  colour,  and  when  examin¬ 
ed  with  a  glafs,  it  leemed  all  to  confift  of  very 


fmall  regular  little  parts,  like  round  globules» 
I  could  not  difeern  whether  thele  were  the 
rudiments  of  eggs,  or  the  globules  of  a  male  s 
femen  ;  fince  in  all  the  ten  that  I  difiected, 
the  fame  ftruóture  was  obfervable  in  the  geni¬ 
tal  vefiels.  The  windings  of  thefe  fpermatic 
duóts  were  likewife  conneóted  by  means  of 
blood  vefiels ;  and  when  I  opened  them,  they 
were  ten  inches  and  an  half  long.  Thefe  are 
all  the  entrails  that  I  faw  in  the  abdomen; 
only  that  in  the  bottom  of  the  belly  were 
placed  feveral  mufcles,  towards  which  the 
nerves  ififued  from  the  fpinal  marrow.  Part  of 
the  tendons  of  thefe  mufcles  terminated  in  the 
point,  fig.  ii./,  above  defcribed ;  where  the 
creature  is  fixed  in  its  skin  or  fhell,  fo  that  with 
their  afiiftance,  the  Hermit  may  draw  in  and 
hide  itfelf  in  the  fhell.  Between  the  appen¬ 
dages  I  faw  many  little  drops  of  fat  floating, 
which  refembled  the  oil  boiled  out  of  the  rat 
of  Whales  fwimming  in  water. 

If  the  thorax  be  opened  above  in  the  back, 
the  firft  part  that  is  there  feen  is  the  ftomach, 
with  its  mufcles,  wdiich  is  of  a  remarkable 
fize  in  this  creature,  and  is  really  fituated  un¬ 
der  the  back,  though  I  have,  for  method  fake, 
defcribed  it  in  treating  of  the  abdomen.  Be¬ 
hind  this  ftomach,  above  the  place  where  the 
inteftine  arifes,  is  fituated  the  heart,  Tab.  XL 
fig.  vin.  aa ,  which  refembles  an  irregular  little 
piece  of  flefh,  and  becomes  fomewhat  pointed. 
It  is  of  a  ruddy  colour  there,  but  underneath 
and  at  the  fides  it  is  white.  I  perceived  four 
vefiels  b  iflue  from  it  above,  and  two  c  below  ; 
and  one  of  the  two  lower  ones  was  larger  and 
thinner  than  the  other  ;  which  however  con- 
fifted  interchangeably  of  fomewhat  thicker 
fides,  and  fent  off  fome  vafcular  fprigs  d.  On. 
the  outfide  of  the  furface  of  the  heart  I  ob- 
ferved  b  feveral  little  holes ;  but  on  the  infide 
the  heart  was  fibrous,  and  furnifhed  with  its 
pillars  or  columns  like  the  human  heart.  I 
difeovered  only  one  ventiele  in  this  creature, 
as  is  the  cafe  in  the  generality  of  Fifh ;  but  I 
could  not  fee  its  auricle.  Moreover,  I  obferved 
how  the  whitifh  vefiels  in  this  heart,  were  dis¬ 
tributed  up  and  down  through  the  body,  efpe- 
cially  towards  the  branchiae  or  gills,  one  of 
which  I  have  reprefented  magnified  e. 

There  are  here,  as  I  have  obferved,  eleven 
branchiae  or  gills  on  each  fide  of  the  body,  fo 
that  they  make  twenty-two  in  all.  They  are 
fituated  at  the  fides  of  the  thorax,  between 
thefe  long  cavities,  which  there  form  the  arti¬ 
culations  of  the  legs.  They  are  of  a  pyrami¬ 
dal  figure,  rifing  from  a  broad  bafis  f  and 
ending  in  a  fmall  pointed  top  g.  Each  of  them 
is,  at  the  upper  end,  divided  into  two  other 
parts,  each  of  which  confifts  of  a  great  num¬ 
ber  of  fmooth  or  plain  lamellae  h  or  layers, 
which  are  applied  clofe  to  each  other  like  the 
leaves  of  a  book,  and  each  of  them  is  divided 
from  the  others  very  deeply,  which  makes 
indeed  a  very  agreeable  fight.  The  ftruóture 
of  the  branchiae  or  gills  is  partly  cartilaginous 
and  partly  membranous  ;  and  their  blood- 
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veflels  are  extended  near  the  cartilages.  .More¬ 
over  the  beginnings  of  the  appendages  are  feen 
very  beautifully  in  the  thorax,  as  has  been  be¬ 
fore  obferved. 

After  thefe  little  'parts,  together  with  the 
ftomach,  heart  and  intertines  are  removed,  the 
fpinal  marrow  prefents  itfelf  to  view  :  it  is 
placed  entirely  at  the  bottom  of  the  thorax, 
and  is  not  inclofed  in  a  bone.  It  extends  it¬ 
felf  through  the  lower  parts  of  the  abdomen 
to  the  tail  of  the  creature,  and  there  terminates 
in  the  mufcles  of  that  part.  In  order  to  de- 
fcribe  this  matter  the  more  exadtly,  it  muft  be 
obferved,  that  the  brain.  Tab.  XI.  rtg.  ix.  aay 
from  which  this  marrow  arifes,  is  fituated 
immediately  under  the  articulations  of  the  eyes 
in  the  head,  which  is  very  fhort,  and  joined  to 
the  thorax.  This  brain  is  feen  to  be  there 
divided  into  a  right  and  left  part.  Above  the 
brain  appear  the  optic  nerves  b  b,  which  are 
found  to  decurtate  over  it,  and  to  proceed  to¬ 
wards  the  eyes,  as  I  fliall  now  (hew.  Under¬ 
neath,  out  of  the  barts  of  the  brain,  arife  two 
ftrong  nerves  c,  which  properly  conftitute  the 
origin  of  the  marrow  in  the  thorax :  thefe 
nerves  are  placed  at  a  confiderable  dirtance 
from  each  other,  in  order  to  give  a  paflage  to 
the  gullet,  which  is  very  rtiort,  and  reaches 
from  the  mouth  to  the  ftomach.  The  brain  is 
therefore  placed  over  the  gullet,  and  the  gullet 
again,  as  well  as  the  ftomach  and  intertine, 
are  lodged  upon  the  marrow  in  the  thorax  and 
abdomen.  Thefe  two  originations  of  the 
marrow  are  again  united'  a  little  below,  and 
there  form  a  remarkable  fwelling  or  knot  d, 
out  of  which  many  nerves  iflue,  which  are 
diftributed  over  the  mufcular  parts  of  the 
thorax  as  well  as  the  brachia  and  legs.  In 
men  and  quadrupeds  fuch  clufters  are  never 
feen  in  the  body  of  the  marrow,  but  always 
in  the  nerves  after  they  have  ifliied  out  of  that 
part  3  but  this  is  indeed  the  fame  thing  in 
effect,  for  as  the  marrow  itfelf  is  as  it  were  a 
bundle  of  nerves,  and  is  double  in  all  fpecies 
of  animals,  it  is  the  fame  thing  whether  thefe 
clufters  are  found  in  the  marrow,  which  is  a 
kind  of  thick  and  compound  nerve,  or  in  the 
nerves  ifluing  from  thence,  which  are  the  fe- 
parate  portions  of  the  marrow.  Whoever  accu¬ 
rately  confiders  the  marrow  in  man  and  other 
animals,  will  indeed  mort  clearly  obferve  this 
analogy;  though  Malpighius  himfelf  does  not 
feem  to  have  obferved  it,  when  he  fuppofed 
there  was  fo  great  a  quantity  of  brains  in  the 
marrow  of  filk  worms.  After  the  marrow 
has  formed  this  clufter  in  the  Hermit,  it 
becomes  fimple  again,  though  its  two  parts 
may,  notwithftanding,  be  palpably  diftinguifh- 
ed  3  but  thefe  are  fo  nearly  applied  and  conti¬ 
guous  to  each  other,  that  they  are  as  if  they 
were  but  one.  Afterwards  is  difcovered  ano¬ 
ther  clufter  of  marrow,  and  a  third,  fourth, 
fifth,  nay,  a  fixth,  e  e  e  e  e  3  the  nerves  of  this  laft 
are  detached  to  the  mufcles  of  the  tail.  The 
nerves  which  arife  out  of  thefe  little  clufters, 
are  almoft  all  beftowed  on  the  mufcles  of  the 


abdomen  3  whereas  on  the  contrary,  thofe 
that  iftiie  from,  the  marrow  itfelf,  l'ab.  XI.  fig. 
ix.j^j  are  likewife  diftributed  to  the  vifcera. 
It  is  likewife  worthy  of  notice  after  what  man¬ 
ner  the  nerves  decurtate  one  over  another,  which 
I  demonftrate  in  thofe  nerves  which  iflue  be¬ 
fore  the  laft  clufter  out  of  the  marrow  g,  and 
are  detached  to  the  mufcles  of  the  abdomen. 

After  the  optic  nerves  have  ifiued  from  the 
brain,  they  are  inclofed  in  the  annular  h  cruft 
of  the  eye,  and  being  again  confiderably  ex¬ 
panded  in  the  latter,  they  thus  proceed  to  the 
verge  of  the  cornea  tunica,  and  there  termi¬ 
nate  like  fpheres,  or  in  globular  forms.  No  hu¬ 
mours  appear  any  where  in  the  whole  eye, 
like  thofe  found  in  the  eyes  of  men,  quadru¬ 
pedes,  birds,  and  terreftrial  or  water  Snails  3 
but  it  is  obferved  to  be  of  a  texture  entirely 
different,  which  is  very  worthy  of  attention. 
If  the  cornea  i  be  taken  from  the  eye,  there 
is  immediately  feen  under  it  a  kind  of  limpid 
matter,  fig.x.  k,  which  is  the  colour  of  jelly,  and 
is  divided  in  a  very  elegant  and  regular  manner. 
What  part  this  is,  and  whether  it  has  its  ori¬ 
gin  from  fpirit  of  wine,  I  cannot  exactly  de¬ 
termine,  as  I  never  faw  any  thing  like  it  in 
any  infedts,  whofe  eyes  are  of  the  fame  ftruc- 
ture.  I  fhall  therefore  at  a  proper  time  exa¬ 
mine  this  little  body,  in  the  larger  Crabs 
difledted  alive. 

But  before  I  proceed  further,  it  is  to  be 
known,  that  the  cornea  tunica  is  divided  like 
a  net,  in  the  fame  manner  as  in  the  eves  of 
infedts,  but  thefe  reticulated  divifions  are  here 
much  deeper.  I  find  every  divifion  to  be 
hexagonal,  as  well  in  this  Hermit  as  in  infedts. 
Moreover,  all  thefe  divifions  wind  themfelves 
above  in  a  fpherical  figure,  which  however  is 
not  here  very  remarkable,  fince  the  ariolre  or 
little  beds  of  the  divifions,  are  very  fmali  and 
fmooth.  On  the  infide,  in  the  hexagonal  cavi¬ 
ties  of  the  divifions  of  the  cornea,  was  fixed 
the  glutinous  matter  before  defcribed,  which 
was  there  divided  in  the  fame  manner  as  the 
cornea  itfelf.  Under  the  latter  appeared  a 
great  number  of  little  fibres,  fig.  ix.  /,  which 
are  placed  on  the  internal  furface  of  the  eye, 
in  the  fame  manner  as  the  feeds  of  the  plant 
turnfol  are  fixed  in  their  cups.  All  thefe  fibres, 
which  fupport  the  glutinous  matter  aforefaid, 
are  connected  together  by  the  help  of  a  mem¬ 
brane  of  a  black  colour  on  the  infide,  but 
above  of  a  tranfparent  green  on  account  of  the 
matter  3  I  therefore  call  it  the  uvea  tunica. 

The  ftrudture  and  fituation  of  thefe  formed 
as  it  were  an  inverted  pyramid,  with  its  fmali 
point  turned  downwards  3  but  when  I  fepara- 
ted  thefe  little  fibres  from  each  other,  they  ap¬ 
peared  above  as  black  as  pitch,  Tab.  XI.  fig. 
x.  m,  but  below  only  of  an  obfcure  or  dark 
brown  n,  and  pellucid  in  the  middle  0  :  all  of 
them  terminated  at  length  in  a  gray  fubftance, 
and  under  this  the  extremity  of  the  optic 
nerve  came  in  fight. 

When  I  viewed  thefe  fibres  with  a  microf- 
cope,  I  found  each  of  them  confifting  of 
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other  fibres,  fig.  xi .pp-,  ah  which  were  com- 
pofed  as  it  were  of  regular  globules  placed 
near  each  other.  Between  thefe  little  fibies 
there  appeared  alfo  fome  final  1  membranes, 
interwoven  likewife  in  feveral  places  with 
globules,  between  which  fome  vefl'els  appealed 
creeping  in  various  directions. 

The  cornea  tunica,  which  is  entirely  pel¬ 
lucid,  is  very  beautifully  fituated  on  this  eye, 
and  thews  a  greenifh  tranfparent  uvea  under¬ 
neath:  where  the  eyes  face  each  other,  the  cor¬ 
nea  is  beautifully  divided,  fig.  ix.  i,  and  the 
cruft  is  there  extended  further ;  fo  that  the 
cornea  is  placed  on  the  eye  like  a  little  cap, 
lying  on  the  head  obliquely. 

After  what  manner  fight  is  performed  in 
the  eye  of  the  Hermit,  and  what  effeCts  are 
produced  by  the  rays  of  light  which  pafs 
through  the  cornea,  and  the  glutinous  fub- 
ftance,  and  are  afterwards  ftopt  by  the  uvea, 
and  thence  communicate  their  motion  to  the 
pyramidal  inverted  fibres ;  this,  illuftrious  Sir, 
I  leave  to  your  difcerning  and  moll  correct 
judgment,  not  doubing  but  you  will  give  me 
the  folution  of  fo  peculiar  a  problem. 


What  I  have  here  briefly  related,  Sir,  iiï 
all  I  have  been  able,  in  this  fhort  time,  to 
difcover  in  thofe  Hermits,  which  the  gover¬ 
nor  of  Nyenrode  fent  me  in  fpirit  of  wine. 
I  offer  you  thefe  obfervatiofrs  in  token  of,  and 
to  preferve,  our  mutual  friendfhip,  and  as  an 
example  of  the  divine  miracles,  which  ought 
to  be  adored  in  all  animals.  Indeed,  if  we 
diligently  fearched  into  nature*  we  fhould  for 
ever  find  more  remarkable  and  more  ftupen- 
dous  miracles,  which  hitherto  lie  hidden  and 
wrapped  up  in  the  clouds  of  our  ignorance. 
I  hope  to  be  at  fome  time  able  to  go  through 
an  accurate  examination  of  the  Caterpillar 
kind  ;  in  which,  indeed,  mifery,  death,  and 
the  grand  and  fplendid  refurredtion  of  the 
body  may  be  fo  clearly  demonft  rated,  that 
we  fhall  fee  them  as  it  were  painted  before 
our  eyes,  and  muff  be  obliged  to  cry  out  in 
amazement,  that  the  great  God,  the  parent 
of  all  naturej  exceeds  and  furpafies  all  praife, 
all  eulogies,  and  all  titles  of  honour,  in  his 
miracles,  which  can  never  be  defcnbed  ac¬ 
cording  to  their  dignity. 


The  SECOND  ORDER. 
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Of  the  natural  changes ,  or  of  the  flow  accretions  in  the  limbs  and  farts  of  Infects, 


HAVING  explained  the  firft  clafs  of  ria- 
tural  transformations  in  infedts,  we  fhall 
now  pafs  to  the  fecond,  which,  though  fome- 
what  more  obfcure,  may  yet  with  due  atten¬ 
tion  be  clearly  and  diftindtly  underftood.  But 
before  we  proceed  to  explain  this  fecond  clafs, 
to  which  innumerable  infedts  are  to  be  re¬ 
ferred,  it  is  neceflary  to  obferve,  that  in  this 
order  another  fpecies  of  transformation  con- 
ftantly  precedes,  which  is  indeed  common  to 
the  two  following,  which  are  the  laft  clafles  of 
mutations. 

In  order  to  underhand  accurately  the  pre- 
ceeding  kinds  of  tranfmutation  in  this,  as 
well  as  in  the  two  laft  clafles,  we  muft  call  to 
the  attentive  reader’s  mind  what  has  been 
laid  in  the  beginning  of  this  work,  where 
we  treated  of  the  firft  kinds  of  changes ; 
that  is,  that  fome  infedts  ifliied  perfedt  out  of 
the  egg,  and  others  imperfedt.  As  we  have 
referred  the  infedts,  which  come  perfedt  from 
the  egg,  to  the  firft  clafs  of  tranfmutation,  it 
is  very  neceflary  to  know,  that  this  fecond, 
and  afterwards  a  third  and  fourth,  or  laft 
ciafs  of  mutations,  precedes  the  completion 
of  the  parts  in  thofe  which  iflue  imperfedt 
in  fome  of  their  parts  out  of  the  egg.  Hence 
it  is,  that  in  the  firft  order  or  clafs  of  changes, 
is  peceived  only  one  Nymph  as  it  were,  which 
we  have  obferved  is  the  egg  or  little  creature 
itfelf.  In  the  fubfequent  clafles,  on  the  con¬ 
trary,  we  fhall  obferve  as  it  were  two  Nymphs 
in  the  courfe  of  the  changes,  and  therefore 
two  fpecies  of  thofe  changes  alfo  fince  another 


kind  of  Nymph  precedes  the  egg,  or  the  ovi¬ 
form  Worm  of  the  Nymph. 

That  all  thefe  things  may  be  perceived  the 
clearer,  we  muft  briefly  obferve,  that  a  little 
Worm  always  precedes  this  fecond  and  all  the 
fucceeding  orders  of  tranfmutations.  After 
this  Worm  has  been  in  its  egg  or  firft  cover  in 
the  form  of  a  Nymph,  it  increafes  by  degrees 
in  its  limbs,  and  in  procefs  of  time  becomes 
fo  perfedt,  that  at  length  it  puts  on  another 
habit  of  a  real  Nymph,  and  again  becomes 
fluid  like  water  in  all  its  parts,  and  weak  and 
feeble,  or  deftitute  of  ftrength,  as  it  was  be¬ 
fore,  when  it  was  in  the  form  of  an  egg. 
Hence  it  has  happened,  a  matter  not  hitherto 
obferved,  that  not  only  the  ancient  errors 
concerning  thefe  metamorphofes  remain  to 
this  day,  but  even  thofe  moft  diligent  fearchers 
into  nature,  the  fagacious  Francis  Redi  and 
others,  declare  they  have  feen  the  caft  skin, 
under  which  all  the  limbs  and  parts  of  the 
infedt  increafed ;  but  never  doubted  concern¬ 
ing  the  metamorpoles,  at  which  we  greatly 
wonder. 

To  fpeak  now  in  particular  of  our  fecond 
clafs  of  changes,  it  will  be  very  proper  to  ob¬ 
ferve,  that  the  accretion  of  the  parts  under¬ 
gone  in  procefs  of  time  by  the  Worm,  which 
is  commonly  found  to  have  fix  legs,  is  infen- 
fibly  and  by  degrees  perfected  by  the  evident 
external  addition  of  matter ;  fo  that  after  fome 
changes  of  its  skin,  we  at  length  obferve  wings 
to  fprout  infenfibly  out  of  the  body,  to  fwell  and 
become  fit  to  open  and  bloom,  as  a  tender, 

finall 
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final!,  foft,  delicate  hull  of  a  flower  does  out  of  a 
plant.  Again,  as  in  the  other  two  changes,  un¬ 
der  which  we  fhall  fee  the  Vermicles  of  Worms 
transformed  into  real  Nymphs,  the  infeds  are 
deprived  of  motion,  and  as  it  were  of  neceffity 
he  unmoved  for  fome  time;  fo  on  the  contrary, 
the  in  fed,  under  this  change,  advances,  hands, 
walks,  runs,  leaps,  and  eats,  nor  is  it  ever  de¬ 
prived  of  motion,  only  that  it  reds  a  little  at  the 
time  it  is  to  caft  its  skin ;  and  then  ftupendous 
changes  happen  in  fome  of  them,  as  is  diffi¬ 
dently  manitefl;  in  the  Ephemera,  or  Day- 
fly.  In  others,  on  the  contrary,  the  change 
is  fo  inconfiderable,  that  it  is  with  great  diffi¬ 
culty  oblerved,  only,  about  the.  protuberant 
wings,  as  is  the  cafe  in  the  Earwig. 

Since  therefore  the  infedts  which  come 
under  our  fecond  clafs  of  changes,  are  not  at 
any  time  deprived  of  motion,  and  yet  have 
fome  of  their  parts  well  ordered,  and  com¬ 
pounded  like  other  Nymphs  :  for  thefe  co¬ 
gent  reafons  we  are  induced  to  think,  that  the 
infebt  may,  at  the  time  it  exhibits  its  limbs 
and  paits  in  the  manner  aforelaid,  not  impro¬ 
perly  be  called  a  Nymph-vermicle  ;  for  the 
little  cieature,  whilft  it  is  and  remains  a  real 
Vermicle  or  Worm,  has  notwithstanding  fome 
of  its  parts  difpofed,  and  in.  an  admirable  man¬ 
ner  beautifully  compofed,  jufl  as  they  are  in 
the  Nymph  date. 

Our  fecond  order  or  clafs  of  changes  is  there¬ 
fore  thus;  theVermicleor  Worm  having  caft  off 
the  habit  of  a  Nymph,  which  it  bore^without 
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food  in  its  egg,  increafes  infenfibly  by  the  help 
oi  food  fupphed  from  without,  difclofing  many 
and  more  viiible  parts,  until  it  afterwards  puts 
on  as  it  were  the  form  of  another  Nymph; 
but  this  without  lofing  its  motion,  and  it  after¬ 
wards  comes  out  of  that  as  a  winged  infeft ; 
and  having  now  attained  as  it  were  the  mar- 
nage-date,  becomes  fit  for  generation. 

This  is  the  fpecies  of  Nymphs,  to  which 
we  have  given  the  fecond  place  among  the 
natural  orders  of  changes,  fince  the  mutation  in 
quedion  is  not  very  intricate,  nor  is  it  obfcure 
or  difficult  to  be  underftood;  nay,  it  may  with 
theie  rules  be  comprehended  eafily,  and  it  ap¬ 
proaches  very  nearly  to  the  firft  order  or  clafs 
of  changes,  wherein  we  law  the  creature  iffue 
immediately  out  of  its  egg  or  coat ;  nor  does  it 
indeed  differ  greatly  from  that  order. 

As  this  change  is  fo  clear  and  evident,  and 
as  it  agrees  fo  much  with  the  budding  and 
blooming  of  a  flower,  we  have  therefore 
thought  proper  to  compare  this,  and  the  other 
iubfequent  changes,  to  this  budding  of  plants. 
This^  is  the  more  proper,  becaufe,  as  the  in- 
creafe  happens  on  the  outfidc  of  the  creature, 
lo  it  is  likewife  obferved  to  happen  in  other 
infecta  on  the  infide,  and  under  the  skin  ; 
which  has  been  diffidently  Shewn  in  the  pre¬ 
ceding  pages,  and  fhall  be  explained  more  at 
large  hereafter.  To  conclude,  as  this  change 
is  very  elegant,  and  very  worthy  of  confidera- 

tion,  it  comprehends  alfo  a  great  many  infers 

under  it. 


A  catalogue  of  the  infeSts  which  are  referred  to  the  fecond  order  or  clafs  of  natural 

changes^  called  the  Nymph  Nerttiicle 


this  our  fecond  order  or  clafs  of  changes 
we  refer  fird  the  Dragon-fly,  called  the 
Mordella,  or  Orfodaena,  by  Junius ;  by  Mouffet 
Libella;  and  by  Aldrovandus,  Per  la.  I  preferve 
feventeen  fpecies  of  this  genus,  nine  very  large, 
five  of  a  middle  fize,  and  three  very  fmallones, 
which,  becaufe  they  are  tender  and  delicate’ 
are  dignified  by  lome  under  the  particular  name 
of  Virgins.  One  of  the  fmalled  fpecies  is 
well  deferibed  by  Goedaert,  but  as  this  author 
neither  delineates  in  its  figure,  nor  takes  any 
itoticein  its  defeription  of  thofe  fwellings  in 
the  back,  wherein  the  wings  are  inclofed,’  it  is 
evident  he  did  not  know  the  nature  or  difpofi- 
uon  of  this  Nymph.  Befides,  the  third  figure 
which  he  gives  us  of  it,  mifreprefents  nature 
according  to  the  fancy  of  an  imaginary  brain. 
I  never  could  find  that  it  has  hitherto  been  de- 
fciibed  by  any  other  author.  Among  the  figures 
publifhed  by  Hoefnagel,  who  has  given  us  the 
delineations  of  ten  fpecies  of  the  Dragon-fly, 
there,  is  found  ,  none  of  the  Nymphs  before 
mentioned;  it  is  certain,  however,  that  they 
were  in  general  not  unknown  to  authors.  We 
find  that  Rondeletius  knew  the  Nymph  of  the 


Di agon-fly,  though  he  very  improperly  called 
it  tne  Cicada  or  water  Grafshopper.  In  like 
manner  we  believe  that  the  Mordella  is  the 
watei  Locuft  of  Mouffet.  This  is  moft  certain, 
that  the  Forficula  Aquatica  of  Johnfon,  or 
otherwife  the  Pulex  Marinus  of  Mouftèt  is  the 
true  Nympha  of  the  Mordella.  The  Scorpius 
Aquaticus  alfo  of  Redi  is  nothing  elfe  but  the 
Nymph  of  the  Perla  or  Dragon-fly,  but  belong¬ 
ing  to  a  fpecies  which  we  reckon  among  the 
larger  Virgins. 

I  keep  in  my  collection,  fix  kinds  of  the 
Nymph  Vermicle,  from  which  Dragon-flies 
have  their  origin  ;  there  are  one  very  large, 
th.ee  of  a  middie  lize,  and  two  fmall.  I  have 
likewife  a  Dragon-fly,  which  was  to  have  un¬ 
dergone  a  change,  immediately,  and  in  which 
one  may  obferve,  in  what  a  wonderful  manner 
the  wings  are  wrinkled  and  folded  in  the  tuber¬ 
cles  on  the  back,  wherein  they  are  enclofed. 
I  prelerve  befides  the  ovary  of  the  Dragon-fly, 
which  is  perfectly  like  that  of  fiffi,  divided  into 
two  paits,.  one  whereof  is  placed  in  the  right, 
the  other  in  the  left  tide  of  the  abdomen. 


The  fam°us  infeft:,  the  Formica  Leo,  is  a 
ward.  There  is  another  fpecies  which  moves 
water,  and  they  are  common  in  our  ditches. 


forward IC  thpf  ^  °ffthe  ,Flies,of  tM$  k!nd-  This  Creature  nat^ally  walks  back- 
forward  ,  thefe  are  found  on  land.  The  more  frequent  kinds  are  thofe  of  the 
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The  fecond  infedt  which  we  reckon  in  our 
fecond  clafs  of  changes  is  the  Grafshopper.  I 
preferve  one  and  twenty  fpecies  of  them  male 
and  female ;  thefe  are  nine  larger,  fix  middling, 
and  as  many  fmaller  ones,  whereof  fome  are 
confpicuous  by  their  fcarlet  wings,  others  are 
cloathed  in  purple,  others  in  azure,  and  others 
have  elegant  greeni/h  wings.  I  preferve  alfo  fome 
Nymphs,  fome  Vermicles,  and  fome  little  eggs, 
from  which  proceed  the  Grafshopper  and  Lo¬ 
cuft  kinds.  Amongft  the  larged:  fpecies,  I  have 
the  great  deftrudtive  African  Locuft,  which  has 
a  cowled  or  hooded  bread,  and  two  very  long 
legs,  which,  as  they  have  hexagonal  thighs,  are 
provided  alfo  with  a  double  row  of  ferrated  and 
long  teeth ;  the  internal  wings  glitter  with  a 
deep  purple  colour.  This  belongs  to  thofe 
fpecies,  which  do  not  fhew  their  colour  except 
when  they  are  flying.  I  have  alfo  the  Locuft 
of  the  Molucca  iflands,  which  Dr.  Padbrugge 
fent  me.  It  has  a  very  (lender  body  like  the 
Cavallucus  of  Redi,  and  the  tail  is  bent  down¬ 
wards.  Its  wings  are  long,  and  of  various  beau¬ 
tiful  colours  like  the  Peacock.  The  neck  is 
of  uncommon  length,  and  fupports  a  (hort  head. 
That  gentleman  fent  me  alfo  a  figure  of  the 
Molucca  Bruchus,  or  Grub,  the  body  whereof 
is  as  big  and  as  thick  as  a  Hen's  egg,  and  is 
beautifully  interwoven  with  veins  like  ribs,  but 
the  legs  are  very  (hort  in  proportion.  I  pre¬ 
ferve  with  thefe  the  Spanifh  Locuft,  which 
differs  from  the  African  only  in  its  fize,  except 
that  the  veins  in  its  wings  are  difpofed  in  a 
different  manner,  and  the  colour  is  reddifh.  I 
have  alfo  the  African  Locuft  with  (hort  legs, 
and  (hort  thick  horns,  wherein  one  may,  in  a 
remarkable  and  diftindt  manner,  fee  the  pro¬ 
minent  eyes.  Among  the  middle  fpecies  I  pre¬ 
ferve  the  Mantis  or  divining  Locuft,  which 
was  likewife  brought  from  the  Molucca  iflands. 
Of  this  authors  invent  many  idle  flories ;  one 
is,  that  when  it  is  alked  the  way  by  travellers, 
it  (hews  it.  “  This  little  creature  is  reckoned 
“  of  fuch  a  divining  nature,  fays  Mouffet,  that 

when  a  boy  asks  for  the  way,  it  ftretches  its 
ct  foot  forward  and  (hews  it,  and  is  feldom  or 
never  miftaken.”  The  other  Locufts  that  I 
preferve  are  ot  the  middle  fize,  and  moftly 
french;  they  are  adorned  with  a  wonderful 
variety  of  colours,  as  with  fo  many  new- 
fafhioned  garments :  hence  they  pleafe  the  eye 
greatly  with  their  natural  ornaments,  but  they 
do  not  (hew  their  colour  except  when  they 
fly. 

It  is  remarkable  what  fmall  difference  there 
is  between  the  Worm  or  Nymph  Vermicle  of 
the  Locuft,  and  the  Locuft  itfelf:  this  confifts 
only  in  one  thing,  that  the  wings,  which  in 
the  Locufts  are  expanded  and  fpread  over  the 
body,  are  on  the  contrary  enclofed  in  the 
Nymph,  in  four  little  clufters,  wherein  they 
are  quite  folded  into  each  other,  in  like  manner 
as  in  the  Worm  of  the  Dragon-fly.  It  was 
this  folding  and  feparating  of  the  wings,  that, 
in  my  opinion,  made  Ariftotle,  Pliny,1”  Hiero¬ 
nymus,  Aldrovandus,  Mouffet,  Johnfon,  and 


other  curious  fearchers  into  thefe  fecrets,  call  the 
aforefaid  Vermiclps  of  Locufts,  featherlefs  or  un¬ 
fledged  Locufts  and  Bruchi.  The  fame  creatures 
they  afterwards,  when  their  wings  began  to 
fwell,  called  Attelabi ;  and  to  thefe,  when  by 
the  increafe  of  the  bulk  of  their  bodies,  efpe- 
cially  thefe  of  the  females,  they  began  to  hop 
(lowly,  but  were  not  yet  able  to  fly,  they  gave, 
not  to  mention  many  other  names,  the  appel¬ 
lation  of  Afelli.  The  word  Attelabus  properly 
fignifies  the  Nymph  of  the  Locuft  when  able 
to  walk.  We  fee  feven  fpecies  great  and  fmall 
of  thefe  Nymphs,  out  of  which  the  Locufts 
iffue.  In  the  figures  of  the  induftrious  Hoef¬ 
nagel,  which  exhibit  fifteen  fpecies,  we  like- 
wile  fee  there  a  delineation  of  the  Nymph  Ver¬ 
micle  of  the  Locuft.  When  I  confider  alL 
thefe  experiments,  I  cannot  imagine  for  what 
reafon  Goedaert  (hould  write,  that  Locufts  had 
their  origin  from  a  Chryfalis;  fince  Aldrovandus 
and  Mouffet,  and  all  other  authors  make  men¬ 
tion  of  unfledged  Locufts,  and  their  opinion  is 
fupported  by,  and  agreeable  to,  experience. 

I  preferve  alfo  a  three-fold  ftomach  of  a  Lo¬ 
cuft,  which  is  very  like  the  ftomachs  of  ani¬ 
mals  that  chew  the  cud,  and  particularly  has 
that  part  of  the  ftomach  called  Echinus,  very 
diftindtly  vifible.  I  do  not  therefore  doubt 
but  Locufts  chew  the  cud,  as  well  as  the  ani¬ 
mals  juft  mentioned :  indeed,  I  perfwade  my- 
felf  that  I  have  leen  this. 

I  have  likewife  in  my  poffeffion,  the  oblong 
eggs  of  Locufts  and  their  entire  ovary,  which 
is  interwoven  with  filver-coloured  filaments, 
which  are  doubtlefs  ramifications  of  the  afpera 
arteria,  and  alfo  with  veins  and  arteries.  But 
the  eggs  are  all  as  it  were  horny,  and  of  a  brown 
colour :  many  of  their  firft  rudiments  alfo  being 
white  and  yellow,  and  covered  with  a  thin  coat 
or  skin.  I  preferve  thefe  in  particular  cells  in 
my  cabinet. 

The  female  Locufts  are  furnifhed  with  (harp 
tails,  which  the  males  have  not.  According 
to  Aldrovandus,  they  -pierce  the  ground  with 
thefe  tails,  and  bury  their  eggs  under  it.  I  can 
demonftrate  this  tail  to  be  quadruple,  nay,  quin¬ 
tuple. 

I  preferve  alfo  the  teeth  of  Locufts,  and  the 
coat  or  skin  which  the  Nymph  Vermicle  cafts, 
when  the  wings  of  the  Locufts  begin  to  fwell. 
No  man  can  form  any  idea,  by  what  means  a 
very  thin  skin  is  then  feparated  from  the  long 
and  fmall  horns  of  the  Locufts  ;  nay,  and  from 
the  eyes  and  teeth,  and  the  fharp-pointed  claws. 
In  this  period  the  Locufts  are  fo  foft  and  deli¬ 
cate,  that  their  legs  may  be  bent  like  wax, 
and  formed  into  any  figure,  and  in  that  condi¬ 
tion  may  be  dried  and  preferved. 

I  have  alfo  wings  of  Locufts  which  I  flopped 
in  the  adt  of  their  exclufion ;  fo  that  by  this 
means  one  of  their  extremities  is  difplayed  or 
rolled  out,  and  the  other  dill  folded  together 
and  wrinkled.  With  thefe  wings  the  Grafs- 
hoppers  and  Locufts,  when  they  have  gone 
through  their  change,  make  that  crackling  noife, 
as  Cafferius  has  very  juftly  obferved,  We  alfo  find 

that 
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that  the  males  of  Locufls  only  make  this  noife, 
not  the  females  :  indeed  fome  fpecies  make  this 
noife  with  their  wings  only,  and  others  by 
finking  their  wings  and  legs  together. 

The  Locufla  Pulex,  or  Flea  Locuft,  follows. 
This  little  creature  is  found  hid  in  that  fpumous 
matter,  which  we  fometimes  fee  lying  indif- 
criminately  on  the  furface  of  all  kinds  of  plants*. 
In  this  fpume  -f-  it  acquires  in  time  four 
tubercles  on  its  back,  wherein  the  wings  are 
enclofed.  I  have  two  fpecies  of  this  infedt, 
and  it  was  likewife  known  by  Mr.  Ray,  who 
defcribed  the  plants  growing  about  Cambridge. 
It  has  not  teeth  like  the  Locufls,  but  has 
only  a  fubtle  fharp-pointed  probofcis  or  trunk, 
like  Grafshoppers,  on  its  breaft. 

We  refer  alfo  to  this  fecond  clafs  the  Gryllus 
Sylveftris,  or  wood  Cricket ;  in  which  infedt 
we  alfo  obferve  that  the  male  only  Tings,  or 
makes  a  noife.  I  remember  that  I  once  faw  a 
whole  field  full  of  thefe  finging  Crickets,  each 
of  which  had  dug  itfelf  a  hole  in  the  earth, 
two  fingers  deep,  and  then  fitting  at  the  en¬ 
trance  thereof,  they  made  a  very  difagreeable 
noife  with  the  crafhing  and  tremulous  motion 
of  their  wings  ;  when  they  heard  any  noife 
they  immediately  retired,  trembling,  into  their 
little  caverns. 

The  houfe  Cricket  is  the  next  to  be  reckoned 
in  this  fecond  clafs ;  fince  this,  like  Locufls, 
has  alfo  its  wings  enclofed  in  little  cafes,  as  long 
as  it  remains  in  the  habit  of  a  Nymph. 

We  likewife  rank  the  common  Grafshopper 
in  this  clafs.  For  although  the  larger  Grafs¬ 
hoppers  are  not  found  in  our  part  of  the  Ne¬ 
therlands;  we,  notwithftanding,  by  inference 
from  the  lefs  to  the  greater,  refer  them  to  this 
place ;  and  the  rather,  becaufe  the  very  diligent 
Aldrovandus  hath  left  us  a  delineation  of  this 
Worm,  with  its  tubercles  on  its  back,  wherein 
the  wings  like  a  flower  in  its  cup  are  enclofed ; 
as  this  Worm  is  called  Tettigometra  by  him, 
it  is  the  real  Nymph  of  the  Grafshopper.  I 
preferve  a  very  rare  and  curious  exotic  Grafs¬ 
hopper,  the  head  of  which  is  formed  like  a 
long  and  deep  epifcopal  mitre,  fo  that  it  ap¬ 
peared  four  fifths  of  an  inch  above  the  eyes, 
exhibiting  us  a  wonderful  work  of  God  in  the 
theatre  of  nature.  We  mud  alfo  obferve  again, 
that  the  male  Grafshoppers  only  can  fing,  and 
we  can  fhew  their  tympanijm,  and  alfo  the  little 
part  that  modulates  or  tunes  the  voice,  or  im¬ 
pels  the  air  againft  the  tympanum. 

The  Gryllo  Talpa  or  Mole  Cricket,  or  the 
Talpa  Ferrantis  Imperati,  likewife  belongs  to 
this  clafs;  fince,  like  the  infedts  hitherto  def¬ 
cribed,  it  has  four  tubercles  on  its  back,  where¬ 
in  the  wings  are  enclofed.  We  have  the  Worm 
of  this  infedt  with  and  without  tubercles,  as 
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alfo  the  infedts  themfelves,  with  their  wings 
difplayed.  The  induftrious  Goedaert  has  def¬ 
cribed  the  egg  of  this  infedt.  We  can  alfo 
fhew  its  teeth,  and  the  manner  wherein  thp 
wings  lie  complicated  in  their  tubercles. 

In  this  I  alfo  reckon  a  little  creature,  which 
is  found  in  the  tubercles  of  the  leaves  of  the 
black  poplar,  though  I  might  have  defcribed 
it  in  the  fourth  order  or  clafs,  becaufe  it  has  a 
more  fecret  method  of  changing.  It  is  deli¬ 
neated  in  figure  xxiv.  of  Tab.  XLV.  To 
this  order  I  likewife  refer  another  infedt,  which 
is  likewife  reprefented  in  fig.  vii.  of  Tab. 
XLIV.  and  is  found  in  the  tubercles  or  fwellings 
of  willow  trees. 

The  next  we  exhibit  is  the  Indian  infedt,  fuf- 
ficiently  known  by  the  name  of  Kakkerlak, 
which  we  think  likewife  belongs  to  this  fecond 
clafs.  As  we  have  obferved  the  tubercles  before- 
mentioned  in  its  wings,  though  not  having 
attained  their  full  bignefs  their  wings  did  not 
appear  perfedt  ;  for  the  fame  reafons,  we  think 
we  fhould  refer  to  this  order  that  fpecies  of 
Beetles  which  are  commonly  found  about 
bakers  ovens,  and,  according  to  Fabius  Co¬ 
lumna  £,  in  kitchen  dirt.  They  agree  alto¬ 
gether  with  the  infedts  juft  now  mentioned, 
called  Kakkerlak,  and  are  the  fame  that  are 
defcribed  by  Mouffet  under  the  name  of  Blatta?. 
We  preferve  two  fpecies  of  them,  together  with 
their  Nymphs,  wherein  the  tubercles  fcarce 
began  to  fwell. 

Next  follow  the  flying  or  land  Bugs,  which 
we  find  in  fields  and  trees.  I  preferve  twenty- 
fix  fpecies  of  them  in  my  mufeum,  together 
with  a  larger  Indian  one,  which  are  very  beau¬ 
tifully  adorned  by  nature  with  variety  of  co¬ 
lours  ;  and  as  with  their  luftre  and  gaiety  they 
wonderfully  pleafe  the  eyes,  fo  they  are  very 
difagreeable  to  the  fmell.  Hoefnagel  alfo  has 
figured  eleven  kinds.  Among  thefe  which  are 
in  our  cabinet,  we  reckon  the  cruciate,  the 
fcarlet,  the  red  marked  with  black  lines,  the 
green,  the  black,  the  yellow,  the  globular,  and 
that  which  has  a  fharp-pointed  breaft. 

To  this  clafs  We  likewife  refer  the  flying 
water  Cimices  or  Bugs,  of  which  we  preferve 
four  full-grown  ones,  and  one  Nymph.  Thefe, 
like  all  the  reft,  carry  their  weapon  in  their 
mouth,  and  Ring  vehemently  therewith,  as  I 
have  fometimes  experienced  myfelf,  though  I 
fuffered  no  injury  thereby. 

We  refer  alfo  to  this  order  or  clafs  fome  in¬ 
fers  that  are  very  tender  and  flow-paced,  hav¬ 
ing  fix  flender  and  admirable  legs,  and  long  and 
acute  horns,  and  a  confiderable  thick  body; 
from  the  hinder  part  whereof,  about  the  tail, 
fpring  two  briflly  and  fharp-pointed  hairs,  and 
they  have  likewife  a  fharp  fling,  as  the  Cimices 


*  This  is  a  fpecies  of  the  Cicada  or  Cigale.  The  characters  of  that  genus  are  very  obvious  on  it :  they  are,  that  the  beak  is 
under  the  breaft,  and  is  bent  downwards ;  the  antennas  or  horns  very  fhort;  the  wings  four,  and  placed  crols-wife,  the  back  con- 
cife,  the  breaft  cylindrical,  and  the  legs  made  for  hopping.  The  Cicada  of  Italy,  which  the  Roman  poets  mention,  and  which 
their  tranflators  render  Grafshopper,  is  of  this  genus.  We  have  alfo  one  on  the  rofe,  and  others  on  various  buihes. 

+  This  fpume  is  not  exfudated,  as  fome  fuppofe,  from  the  plant,  but  from  the  mouth  of  the  animal ;  and  if  it  be  well 
wiped  away,  without  injuring  the  creature,  more  will  be  immediately  feen  iftuing  out  of  its  mouth,  till  there  is  as  large  a 
quantity  of  it  as  before, 
t  Obf.  aq.  et  terr. 


or 
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or  Bugs,  fo  that  they  teem  likewife  to  belong 
to  that  genus.  I  could  never  hitherto  obferve 
thefe  little  creatures  to  change :  but  they  are 
found  on  various  plants,  and  there  become  often 
immoveable.  Lartly,  I  prel'erve  a  very  (lender 
kind  of  Fly,  which  firft  iffues  from  a  Worm 
which  was 'in  the  body  Of  that  creature,  tran  - 
formed  into  a  Nymph  of  the  third  clafs.  But 
if  this  Fly  creeps  out  of  the  body  of  this  infect, 
after 'preparing  a  paffige  for  itfelf  through  a 
fmall  hole  which  it  makes  with  its  teeth,  then 
all  the  body  is  hollow,  and  the  dead  infect,  re¬ 
mains  in  the  fame  fituation  as  if  it  were  ftill 
living*.  Thefe  little  creatures,  hitherto  not 
accurately  enough  examined,  are  improperly 
called  the  Lice  of  plants.  I  have  fome  of  them, 
and  alfo  the  flies  that  come  from  them. 

We  likewife  place  in  this  order  the  water 
Tipula,  of  which  I  preserve  many  fpecies,  and 
one  of  the  Nymph.  Thefe  infedts  are  worthy 
of  the  greateft  attention,  on  account  of  the 
wonderful  lightnefs  wherewith  they  run  on  the 
furface  of  the  water.  They  have  an  aculeus 
or  fling,  like  Bugs,  in  their  mouth.  I  p referve 
befides  another  fpecies  of  this  infedt,  which  is 
of  a  wonderful  delicacy,  and  of  a  very  lingular 
ftructure,  and  very  flow-paced. 

In  like  manner  we  infert  in  this  clafs  the 
water  Scorpion,  which  has  alfo  an  aculeus  or 
fling  in  its  mouth.  I  preferve  two  fpecies  of 
it,  the  larger  whereof  is  deferibed  by  Aldro- 
vandus  under  the  name  of  the  water  Tipula, 
and  the  lefs  by  Mouffet  retaining  the  name 
of  the  water  Scorpion.  I  have  a  Nymph  of  the 
fmaller  fpecies,  in  which  may  be  feen  how 
the  wings  bud  or  difclofe  themfelves  by  de¬ 
grees,  as  is  the  cafe  in  the  Nymphs  of  the 
Dragon-Fly  in  this  fa’me  clafs. 

The  common  water  Flies  are  likewife  of 
this  order.  Of  tbofe  I  preferve  four  fpecies,  and 
we  have  often  fpoken  of  the  Nymphs  and 
Worms  out  of  which  they  ifTue  when  fmall. 
I  hefe,  like  other  water  inledts,  likewife  have 
their  fling  in  their  mouth,  and  they  defend 
themfelves  therewith,  whenever  they  are  at¬ 
tacked  or  taken.  Thefe  Flies  are  called  am¬ 
phibious  Bees  by  Aldrovandus,  and  are  very 
accurately  deferibed  by  him.  They  are  alfo 
called  wild  Bees  by  Johnfon  :  nor  do  I  doubt 
hut  thefe  are  the  fame  with  the  Marinas  or  Sea 
Bee,  which  has  been  deferibed  by  Dr.  Pifo,  and 
is  now  in  the  poffeffion  of  Vander  Linden,  dodtor 
of  phyfic  ;  but  it  appears  to  be  nothing  elfe  but 
a  piece  of  fponge.  The  learned  Mouffet  calls 
thefe  Flies  Notonedlas,  becaufe  they  do  not  fwim 
on  their  belly,  but  on  their  back;  and  he  feems 
to  have  likewife  delineated  the  water  Bag  among 
the  Notonedlae,  faying,  that  it  is  probable  men 
learned  the  art  of  fwimming  on  their  backs 

fiom  tnem.  How  far  this  may  be  admitted, 
let  others  determine. 


As  all  the  infedts  hitherto  enumerated  have 
wings,  fome  of  them  flying  in  the  day-time 
and  others  at  night,  it  is  eafy  to  conceive  that 
they  may  be  very  fpeedily  generated  in  all 
{landing  waters.  And  therefore  in  fummer- 
time  a  kind  of  trembling  motion  is  frequently 
obferved  to  be  excited  even  in  the  fmalleft 
ditches  of  water  by  the  motions  of  infedts.  But 
we  fhall  fpeak  of  thefe  matters  more  at  large 
in  their  proper  places. 

Laftly,  we  likewife  refer  the  day  Fly,  Ephe¬ 
mera,  to  this  order  :  its  eggs  and  ovary,  which 
is  like  that  of  fifh,  we  preferve  in  our  cabinet. 
We  alfo  have  in  our  poffeffion  the  Worm  and 
Nymph  Vermicle,  and  alfo  the  Ephemera  it¬ 
felf,  both  male  and  female.  We  can  from  thefe 
objedls  demonflrate  how  the  wings  are  rolled 
and  folded  in  the  tubercles  of  the  Nymph  Ver¬ 
micle,  for  there  is  an  admirable  difference  be¬ 
tween  the  folds  of  thefe  wings,  and  the  com- 
plication  of  the  wings  of  the  Dragon  Fly.  We 
alfo  obferve  the  like  difference,  with  refpedt  to 
the  difpofition  of  the  wings  in  other  infedts,  as 
will  be  {hewn  from  our  particular  obfervations, 
to  the  praife  and  glory  of  the  moft  admirable 
Creator.  After  this,  we  fhall  in  its  place,  from 
the  courfe  of  our  experiments,  affign  a  reafon, 
why  the  wings  in  thefe  infedts  are  difpofed  in 
fuch  a  particular  manner,  the  knowledge  of 
which  will  doubtlefs  be  acceptable  to  the 
reader. 

I  preferve  likewife  the  one  day  Flies,  fixed  in 
fuch  a  pofition,  that  it  is  very  eafy  to  perceive 
the  method  whereby  they  caft  a  very  thin  skin 
like  a  fhirt  from  their  whole  body,  which  is 
wonderful  to  look  upon,  and  difficult  to  be 
expreffed  in  words.  At  one  end  of  this  skin 
they  roll  or  turn  themfelves  out,  as  the  foot  is 
taken  out  of  the  fhoe,  and  at  the  other  end  they 
turn  it  off  in  the  fame  manner  as  a  man  takes 
off  his  glove  by  turning  the  infide  outwards. 
All  this  will  become  evident,  when  we  de- 
feribe  our  particular  obfervations  on  this  flu- 
pendous  miracle  of  the  Netherlands,  and  what 
we  have  remarked  concerning  the  uncommon, 
very  fwift,  and  as  it  were  horary  changes  of 
this  little  creature ;  that  they  may  afford  perpe¬ 
tual  matter  of  meditation  on  the  incomprehen- 
fible  wifdom  of  God,  and  regular  order  of  na¬ 
ture.  In  the  mean  time,  we  think  what  Dr. 
Augerius  Clutius  hath  not  fcrupled  to  affirm, 
very  improbable ;  and  that  is,  that  the  Ephe¬ 
mera,  or  day  Fly,  is  produced  from  a  Chrylalis, 
and  he  has  likewife  exhibited  the  figure  of  this 
Chrylalis  contrary  to  all  truth.  We  obferve 
that  its  figure  is  fubjoined  or  added  alfo  to  the 
track  of  Goedaert ;  but  thefe  are  delineated  upon 
the  fuggellions  of  a  weak  fancy.  This  will  be 
very  evident,  when  the  infedts  themfelves, 
which  the  learned  Andrew  Colvius  fent  us,  are 
compared  with  thofe  figures. 

Since  the  time  of  this  writer  Reaumur  t,  .  ,  .  , 

They  run  about  the  branches  of  trees  andXnhT  JudSment  and  knowledge  written  of  many  of  thefe  creatures. 

immoveable  for  the  reft,  and  their  bodies  become  Td  whe.n  the7  have  Pafled  Part  of  their  live?  thus>  thc7  rema“ 

n-l  p„A-n  ,a  nf  covering  for  numerous  genus  ^ 


infefls,  and  progal  inftfla.  The  Kermes  and  Coehial  are  of  the  fame  kiïd 


s. 


That  author  calls  them  gall 

I  have 
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ïhe  HISTORY  of  INSECTS. 


Ï  have  in  my  pofleffion  feveral  fpecies  of  the 
Ephemerus  collected  in  France  and  other  places; 
among  which  I  can  fliew  the  lead  fpecies  of 
the  Hemerobius  or  Ephemerus,  called  in 
Dutch  Mut ;  the  wonderful  changes  whereof  I 
have  ffiewn  as  a  matter  of  the  highed  fpecula- 
tion,  to  the  mod  noble  Thevenot,  the  illudri- 
ous  patron  of  all  our  dudies,  in  the  road  that 
leads  from  Amderdam  to  Sloten. 

Before  we  conclude  this  order,  we  ffiall  refer 
the  Earwig,  Forficula,  or  Auricularia  thereto, 
which  creature,  with  its  wings  vifibly  expanded, 
and  its  Nymph-Vermicle  are  alfo  preferved  in 
my  colledion. 

We  clafs  or  arrange  in  this  order  all  the 
infeds  that  we  have  hitherto  defcribed,  which 
are  excluded  from  their  eggs  under  the  form 
of  a  Worm,  and  in  procefs  of  time  are  aug¬ 
mented  or  increafed  into  Nymph-Vermiclesand 
fo  on.  Nor  can  we  fufficiently  wonder  that 
this  order  of  change  has  not  been  hitherto  ob- 
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ferved  or  reprefented  to  our  knowledge  by  any 
perfon.  So  that  upon  confidering  how  little 
the  naturalids  have  taught  us  concerning  thefe 
creatures,  we  are  obliged,  not  without  ffiame* 
to  confefs,  that  they  were  wholly  ignorant  of 
the  nature  of  mod  infeds.  For,  if  we  may 
exprefs  the  matter  as  it  really  is  in  a  few 
words,  the  names  only  of  the  faid  infeds  are 
mentioned  in  the  books  of  the  naturalids, 
and  if  you  except  thefe,  nothing  remains  but 
the  falfe  and  imaginary  inventions  of  a  dream¬ 
ing  and  chimerical  brain.  As  I  am  not  afraid 
to  declare  this  generally,  I  would  always  ex¬ 
cept  the  indudrious  Goedaert,  who  has  faith¬ 
fully  delineated,  and,  in  fome  meafure,  accord¬ 
ing  to  truth  defcribed  the  changes  of  the  Ca¬ 
terpillar  kind  ;  as  alfo  the  mod  accute  Redi, 
who  has,  by  irrefragable  arguments,  proved, 
that  no  creatures  are  produced  by  putrefadion ; 
and  ladly,  fome  accomplidied  Enghfhmen,  the 
chief  of  whom  are  John  Ray  and  Martin  Lider. 


An  example  of  the  feeond  order  or  clafs  of  natural  changes }  which  I  call  the 

Nymph-Vermicle ,  in  the  Dragon-Fly . 


N°.  I.T  EXHIBIT  here;  Tab.  XII.  the 
X  Vermicle  or  Worm  of  the  Dragon- 
Fly,  as  yet  lying  in  its  fird  coat,  in  which, 
when  enclofed,  it  is  called  an  egg.  Many 
of  thefe  eggs,  placed  near  each  other  in  the 
fame  manner  as  they  are  fituated  in  the  di¬ 
vided  ovary  of  the  Libella,  I  here  exhibit  de¬ 
lineated  to  the  life.  This  ovary  perfedly 
agrees  with  that  of  fifli,  efpecially  that  of  the 
Herring;  and  confids  in  like  manner  of  nu¬ 
merous  eggs,  which  are  of  an  oblong  figure,  as 
may  appear  from  thofe  difperfed  here  and  there 
in  this  figure.  The  eggs  enclofed  in  this  ovary 
are  at  length  thrown  into  the  water  by  the  pa¬ 
rent  infed,  out  of  which  afterwards  ifiue  many 
fmall  Vermicles  with  fix  legs;  and  thefe  having 
attained  the  full  period  of  their  growth,  cad 
their  skins,  and  becomes  fo  many  Dragon-Flies; 
like  the  parent. 

II.  To  fhew  the  method  wherein  this  hap¬ 
pens,  I  have  likewife,  for  the  fake  of  order, 
delineated  to  the  life  the  coat  of  the  egg  out 
of  which  the  Worm  of  the  Fly  has  made  its 
way. 

III.  I  afterwards  in  the  third  place,  fhew  the 
Vermicle  or  Worm  from  which  the  Dragon- 
Fly  is  produced,  by  the  power  of  accretion 
alone,  but  I  have  not  delineated  it  fo  fmall  as 
it  is  when  it  comes  fird  out  of  its  egg,  but 
fomewhat  larger,  and  in  the  form  it  has  when 
it  has  been  fed  for  fome  time.  I  fhew  its  eyes, 
together  with  two  prominent  horns  in  its  head : 
in  the  bread  underneath  are  obferved  fix  diaggy 
legs,  each  of  which  is  divided  into  four  joints, 
and  the  extreme  joint  of  each  is  furniffied  with 
two  claws.  The  belly  is  divided  into  ten  rings, 
the  lad  or  lowed  of  which  has  fome  bridly, 
rigid  and  prominent  little  points.  It  is  agreeable 
to  ob ferve  in  this  Worm  how  its  limbs  come 


imperfect  out  of  the  egg,  which  is  likewife  a 
property  of  the  Vermicles  of  the  third  and  fourth 
order  or  clafs  of  tranfmutations,  as  ffiall  be 
afterwards  fliewn  in  its  proper  place.  And 
it  is  for  this  reafon  I  call  the  little  crea¬ 
ture,  whild  it  remains  in  this  impeded  form 
in  the  egg;  an  oviform  Nymph-Vermicle, 
as  I  have  explained  more  at  large  above; 
and  this  obfervation  I  would  have  inculcated 
and  underdood  once  for  all,  in  the  courfe 
of  the  fubfequent  orders,  as  I  ffiall  repeat  it 
no  more. 

IV.  I  reprefent  this  Vermicle  fomewhat 
older,  fo  that  about  the  end  of  the  thorax, 
where  that  part  is  connected  with  the  belly, 
four  membranous  buds  or  follicles  like  flower- 
cups  are  obferved  to  fpring,  fwell,  and  ap  it 
were  branch  out  of  the  body :  thefe  four  fol¬ 
licles  or  membranous  bags  contain  the  wings, 
which  increafe  in  the  fame  manner  as  the  cups 
of  plants  and  trees  do  with  their  flowers  and 
fruit.  But  if  any  one  ffiould  at  this  period 
difled  thefe  bags,  he  would  find  nothing  in 
them  but  a  watry  humour  or  ichor,  becaufe 
the  wings,  too  tender  yet  for  fight,  have  not 
acquired  their  drength  and  perfedion,  in  the 
fame  manner  as  in  the  cups  of  flowers  and 
fruits  when  they  are  fird  didinguiffiable,  no¬ 
thing  is  found  but  a  moidure  or  clammy 
liquor. 

V.  I  afterwards  demondrate  this  little  crea¬ 
ture  in  the  date  wherein  it  has  attained  its 
full  bignefs,  together  with  its  four  bags  or  fol¬ 
licles,  which  are  confpicuous  on  its  back,  and 
are  increafed  to  their  due  fize  ;  at  this  time  I 
find  the  wings  perfed  in  them,  but  folded  in 
each  other ;  nay,  we  may  likewife  obferve  all 
the  colours  and  varieties  of  painting  of  this 
creature  now  tranfparent  through  the  skin  : 

C  c  where- 
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wherefore,  as  the  infed  is  and  remains  yet  a 
Vermicle  or  Worm,  and  has  fome  of  its  paits 
enclofed  in  a  skin  and  deprived  ot  motion,  like 
a  Nymph  of  the  third  order  or  clafs^  I  have 
called  it  in  this  period  a  Nymph-Verm, cle 
In  what  manner  this  Nymph  calls  its  skin  is 
fhewn  in  the  fecond  figure.  Tab  XII.  fig.  it. 

VI  Ladly  I  exhibit  the  fame  Vermicle 
as  it  fe  When  arrived  to  its  laft  degree  of  per- 
fedion  •  in  which  form  it  is  called  the  Ferla, 
T  ibella  ’  of  Dragon-Fly,  and  by  increafing  be¬ 
comes  ’a  perfect  creature,  becaufe  it  has  ac¬ 
quired  its  full  age  and  is  now  fit  for  generation. 
As  at  firft  it  was  a  creeping  and  fwimming 
Worm,  it  is  now  become  a  flying  Worm  or 
inhabitant  of  the  ain  Moreover,  its  change, 
or  properly  the  accretion  and  expanfion  of  its 
parts,  is,  with  refpeft  to  its  eyes,  wings  and 
tail  -  extremely  admirable,  but  the  legs  undergo 
no  change. 

I  firft  obferved  thefe  Worms,  out  of  which 
the  Dragon-Flies  are  produced  in  the  river 
Loire  at  Saumur,  behind  the  houfe  of  the  very 
learned  Dr.  Tanaguil  Faber,  whofe  gued  I  had 
then  been,  and  who  likewife  greatly  loved  to 
fearch  into  fuch  natural  miracles.  I  afterwards 
found  them  in  many  other  frefh  rivers,  fmall 
pools,  fenny  ditches,  and  other  handing  waters, 
and  in  fome  places  in  fuch  great  numbers  that 
the  whole  bottom  was  as  it  were  planted  with 
them.  They  can  both  creep  and  fwim,  but 
they  do  not  move  fwiftly.  They  have  like¬ 
wife  a  fharp  fight,  and  they  immediately  throw 
themfelves  to  the  bottom,  if  any  one  comes  to 
the  places  wherein  they  live,  or  when  they 
perceive  the  lead  uncommon  objedh  Their 
food  is  foft  mud,  and  a  fine  earthy  fubftance ; 
wherein  they  live.  They  are  produced  by  the 
Libellas  or  Dragon-Flies,  for  thefe  are  likewife 
ufually  about  waters,  and  in  thofe  places  per¬ 
form  in  a  very  wonderful  manner  the  bufinefs 
of  generation.  Numerous  Dragon-Flies  are 
likewife  found  in  the  fields  and  forefts,  where 
there  are  numerous  fmaller  Flies ;  for,  like  birds 
of  prey,  they  hunt  after  and  devour  the  latter 
in  the  air.' 


If  the  eggs  which  the  Dragon-Flies  throw 
into  the  water  be  examined  with  a  microf- 
cope,  they  appear  of  an  oblong  figure.  Tab. 
XII.  fig.  i.  and  in  the  fore  part  terminate  in 
a  point :  in  this  part  they  are  alfo  adorned 
with  a  kind  of  little  cups,  with  protuberant 
points,  fomewhat  refembling  the  cups  which 
we  have  delineated  in  the  Nit  or  Loufe’s  egg, 
and  they  are  blackilh  in  the  extreme  fore  end. 
At  the  hinder  part  the  egg  terminates  in  an 
oval  form,  and  has  a  glittering  furface  $  befides 
this  it  has  nothing  lingular  in  it. 

When  the  Worms  which  iffue  out  of  thefe 
eggs  have  grown  to  the  form  of  a  Nymph- 
Vermicle,  they  then  remove  out  of  the  water 
iO  a  dry  place,  as  into  the  grafs,  to  pieces  of 
wood,  or  a  ftone  wall,  or  any  thing  elfe  they 
meet  with ;  and  therein  firmly  fixing  the  acute 
claws,  Tab.  XII.  fig.  n.  a  a,  of  their  legs,  they 
continue  immovable  a  very  (hort  time.  It  is 
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then  obferved,  that  the  skin  firfl  opens  in  their 
head  and  back ;  and  out  of  this  opening  they 
exhibit  to  view  their  real  head  and  eyes  £,  and 
at  length  their  fix  legs  c  c;  whild  in  the  mean 
time  the  hollow  and  empty  skin  Or  flough  of 
the  legs  remains  firmly  fixed  in  its  place  ;  after 
thissthe  enclofed  creature  creeps  forward  by 
degrees,  and  by  this  means  draws  firft  its  wings 
and  then  its  body  out  of  the  skin,  and  proceed¬ 
ing  a  little  further,  fits  at  reft  for  fome  time 
longer  as  if  immovable.  In  this  time  its  wings 
begin  by  degrees  to  expand  themfelves,  and  to 
make  fmooth  and  even  all  their  plaits  and  folds. 
The  body  is  likewife  infenfibly  extended,  until 
all  the  limbs  have  obtained  their  juft  fize  and 
bignefs.  As  all  thefe  things  are  perfected  by 
the  force  of  blood  and  circulating  humours, 
and  by  the  abidance  of  the  air  impelled  by  ref- 
piration,  the  creature  cannot  the  fird  moment 
dy,  and  therefore  is  forced  to  day  in  the  fame 
place,  until  all  its  limbs  are  dried  by  the  circum¬ 
ambient  air  and  fun.  Thus  the  Dragon-Fly 
enters  upon  a  more  noble  life  than  that  it  had 
hitherto  led  in  the  water,  for  in  the  latter  it 
was  obliged  to  live  in  mifery,  creeping  and 
fwimming  dowly,  but  now  it  wings  the  air. 

It  is  very  feldom  that  thefe  changes  of  infedls 
are  prefented  to  view  by  nature,  and  it  hap¬ 
pened  by  mere  chance  that  I  obferved  them 
for  the  fird  time  :  one  of  thefe  Vermicles  ad¬ 
hered  to  a  done  wall  in  the  river  Loire,  and  it 
was  fo  foftened  by  the  waves  dafhing  againd  it, 
that  it  could  only  half  perfect  its  change,  fo 
that  I  took  it  partly  free,  and  partly  yet  fixed 
in  the  skin.  I  once  afterwards  faw  this  change 
in  the  large  kind  of  Dragon-Fly,  which  had 
crept  to  land  out  of  a  fmall  lake,  and  cad  its 
skin  fitting  in  the  grafs.  In  the  fmalled  Dra¬ 
gon-Flies,  which  are  very  numerous  in  Holland, 
and  of  which  Goedaert  has  defcribed  the  muta¬ 
tion,  it  is  not  fo  difficult  to  difcover  this  mat¬ 
ter,  as  I  have  long  ago  diewn  it  to  many,  and 
amongd  the  red  to  Dr.  Matthew  Slade. 

Another  thing  worthy  of  obfervation  in  thefe 
creatures  is,  that  they  mud  hunt  and  feek  after 
their  food  dying  in  the  air,  for  which  purpofe 
nature  has  given  them  two  large  eyes,  which 
make  almod  the  whole  head,  and  are  like  glit¬ 
tering  mother-of-pearl.  They  have  moreover 
four  remarkable  membranous  lilver-coloured 
wings,  with  which,  as  with  oars,  they  can  turn 
themfelves  like  fwallows  with  a  prodigious 
velocity  to  all  parts  of  the  air.  But  to  this 
the  very  long  tail  that  they  have  is  alfo  condu¬ 
cive,  for  with  this  they  deer  and  govern  them¬ 
felves  with  great  art,  and  prepare  themfelves  a 
certain  path  through  the  air.  Mouffiet,  who 
erroneoufiy  ad'erted,  that  thefe  creatures  were 
produced  from  rotten  bulLrudic-s,  fpeaks  how¬ 
ever  very  rationally  of  them,  when  he  fays : 

“  They  form  one  of  the  greated  beauties  in  all 
“  nature,  being  fuperior  by  far  to  all  art.” 

The  eyes  of  the  Dragon-Fly  are  of  a  reticu¬ 
lar  drudlure,  and  are  divided  by  a  double 
feries  of  interfedlions,  as  I  have  defcribed  in 
another  place.  Within  the  mouth  are  to  be 

feen 
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feen  two  teeth,  covered  with  a  beautiful  lip  ; 
with  thefe  the  creatures  bite  fiercely  when  they 
are  taken  :  and  it  was  probably  for  this  reafon 
that  Junius  gave  them  the  name  of  Mordellae. 
But  whether  their  bite  be  venomous,  or  raifes  a 
blitter  in  the  skin,  I  have  not  hitherto  obferved. 

Since  the  Dragon-Flies  have  very  large  and 
long  wings  j  and,  on  the  contrary,  very  fhort 
legs  in  proportion,  it  is  not  agreeable  to  them 
to  walk  on  the  ground,  and  the  more,  becaufe 
when  they  walk,  they  do  not  raile  their  wings, 
nor  keep  them  clofe  on  their  back,  like  the 
Butterflies.  For  which  reafon  they  always 
choofe  dry  branches  of  trees,  on  which  they 
pitch  when  they  want  to  reft  or  have  catched 
their  prey,  which  they  feize  with  their  fix  legs 
in  the  air,  convey  into  their  mouth  with  their 
two  foremoft  legs,  and  then  break  it  in  pieces 
with  their  teeth.  In  this  they  do  not  fpare  the 
melliferous  Bees ;  they  catch  them  in  the  air  and 
deftroy  them.  Thefe  Flies  cannot  be  kept  alive 
long  in  a  box,  unlefs  they  are  fed  every  day 
with  Flies,  which  they  likè  to  eat.  They  are 
greatly  delighted  with  the  rays  of  the  fun,  to 
which  they  are  indebted  both  for  life  and  mo¬ 
tion  ;  for,  when  the  heavens  are  cloudy,  and  the 
air  obfcure,  they  reft  and  do  not  eat,  having 
then  very  little  motion. 

The  thorax,  on  the  infide,  where  the  wings 
are  fixed  to  the  Ihoulder  blades,  exhibits  a  large 
number  of  mufcular  fibres,  which  ferve  to  move 
the  legs  and  wings.  Through  thefe  fibres  pafs 
the  heart,  gullet,  and  fpinal  marrow,  the 
greateft  part  of  which  are  placed  in  the  loins  and 
belly.  But  as  I  have  not  hitherto  perfected  the 
exadt  anatomy  of  thefe  creatures,  I  cannot  ad¬ 
vance  any  more  particulars  concerning  them. 
The  ftomach  is  fhaped  like  a  pear ;  I  have  once 
feen  it  full  of  food,  and  at  another  time  full  of 
air.  The  pulmonary  veflfels  are  likewife  nu¬ 
merous  here.  One  may  likewife  diftindtly  fee 
the  mufcular  fibres,  which  I  never  faw  agitated 
with  any  remarkable  motion. 

The  male  hath  its  penis  placed  about  the 
beginning  of  its  belly,  the  female  on  the  con¬ 
trary  has  the  orifice  of  the  vulva,  in  the  extre¬ 
mity  of  her  tail  ;  but  I  have  not  accurately 
viewed  thefe  parts,  fince,  in  order  to  make  the 
difledtions,  I  Ihould  have  taken  out  the  entrails 
of  thefe  infedts  firft,  that  I  might  preferve 
the  whole  form  of  their  bodies.  This  may  be 
eafily  done,  if  one  takes  out  the  vifcera,  and 
afterwards  fprinkles  the  parts,  which  are  ftill 
wettifh  on  the  infide,  with  plaifter  of  Paris,  or 
unflacked  lime,  which  imbibes  the  moifture. 
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By  this  means  a  very  elegant  fpecimen  of  the 
tail,  breaft,  and  eyes,  may  be  preferved  ;  and 
this  contrivance  is  likewife  made  ufe  of  by 
painters  and  engravers.  There  is  upon  all  thefe 
occafions  a  neceflity  for  a  cautious  and  circum- 
fpedt  dexterity,  which  cannot  be  acquired  but 
by  frequent  exercife,  and  is  not  to  be  taught 
by  words. 

Though  the  Dragon-fly  is,  in  every  refpect, 
a  wonderful  creature,  and  has  its  genital  organs 
placed  in  a  very  Angular  manner  in  its  body  j 
its  adt  of  coition  in  particular  exceeds  or  fur- 
palfes  all  the  powers  of  our  imagination.  The 
male,  fluctuating  and  rifing  up  and  down  in 
the  air,  and  cutting  it  with  many  convolutions, 
knows  how  to  ftretch  or  hold  out  its  tail  with 
wonderful  velocity  to  the  female*  Tab.  XII. 
fig.  in.  tf,  who  places  it  between  the  divifion 
of  her  head  and  eves,  and  guides  it  into  her 
neck,  and  then,  clofely  embracing  it  with  her 
legs,  receives  it  very  pleafingly^;  then  file  im¬ 
mediately  bends  and  turns  her  body  toward  the 
breaft  of  the  male  c,  where  the  mafculine  or¬ 
gans  of  generation  are  placed  near  the  upper 
part  of  the  belly ;  and  thus  continually  flying 
and  panting,  they  perform  the  bufinels  of  coi¬ 
tion  in  the  air.  By  this  means  the  extremity  of 
the  female’s  tail  is  bent  back,  towards  the  mid¬ 
dle  of  the  male’s  body,  that  is  toward  that  part 
where  the  penis  lies,  which  is  received  by  the 
vulva  of  the  female,  placed  in  the  top  of  her 
tail;  but  that  the  female  may  the  more  conve¬ 
niently  reach  to  that  part,  the  male  fhortens 
himfelf  as  it  were,  and  bends  and  contradis  his 
tail  confiderably. 

The  female  being  thus  impregnated,  after 
fome  time  dips  her  tail  into  the  water,  and 
throws  her  eggs  into  it.  Thefe  eggs,  as  I  havé 
already  obferved,  are  oblong,  and  while  they 
are  fmall  and  imperfect,  they  are  fomewhat 
tender  and  whitilh,  but  afterwards  they  by  de¬ 
grees  grow  hard  and  yellow,  having  a  blackifti 
point  at  their  end.  How  long  fuch  an  egg 
remains  in  the  water  before  the  Worm  is  pro¬ 
duced  from  it,  is  as  much  unknown  to  me,  as 
how  long  it  is  increafing  from  that  time  until 
it  changes  its  skin  ;  but  I  fhould  think  tv/o 
years  are  neceflary  for  this  purpofe,  fince  I  have 
obferved  that  thefe  Worms  were  at  the  end  of 
the  fummer  very  far  from  a  ftate  of  perfection. 
I  have  fometimes  feen  in  France  fo  great  a 
number  of  them  in  a  clayey  ditch  that  had  no 
water  plants  in  it,  that  they  covered  the  whole 
bottom. 


Of  the  various  fpecies  of  the  Nymph-V zrmicles  of  the  Dragon-Fly. 


AS  I  have  obferved  in  the  general  enumera¬ 
tion  of  thefe  creatures,  that  I  kept  fix  of 
the  Nymphs,  one  of  which  I  have  before  de¬ 
lineated,  Tab.  XII.  N°.  v.  I  fhall  now  repre- 
fent  and  briefly  defcribe  four  others.  The  firft 
belongs  to  one  of  the  largeft  Dragon-Flies,  in 
the  head  whereof  are  obferved  two  equal,  but 


not  reticular  eyes,  fig.  iv.  a  a  ;  before  thefe 
are  placed  two  horns  b  b,  and  under  the  latter 
may  be  feen  the  three  divifions  of  the  mouth, 
whereof  the  two  upper  are  provided  with  teethe, 
which  may  be  moft  properly  called  fo,  only  I 
think  them  too  delicate  and  tender.  Underneath 
at  the  breaft  are  fituated  fix  legs,  which  have 

two 
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two  fharp  claws  dd  at  their  extremities,  and 
are  variegated  with  green,  yellow  and  other 
coloured  fpots.  In  the  upper  part  of  the  back, 
under  the  fhoulder-blades,  may  be  feen  very 
diftinófly  four  membranous  cups,  wherein  are 
enclofed  ee  the  wings  folded  into  each  othei *  fo 
that  it  is  hard  to  underftand  how  or  by  what 
means  fuch  drong,  broad,  long  and  remarka¬ 
ble  wings  as  the  larged  Dragon-Fly  has,  could 
be  contained  within  fo  narrow  a  compafs. 
But  this  matter  will  be  eafily  underftood  by 
any  perfon  who  attentively  confiders  what  a 
large  number  of  leaves  lie  folded  up  in  the 
globular  cup  of  the  double  poppy  j  for  the 
wings  beforementioned  agree  very  well  with 
thofe  leaves  in  the  manner  of  their  lying. 

The  abdomen  is  divided  at  the  margin  of 
the  belly  into  various  fharp  and  rough  divi- 
fions  f  f\  the  rings  whereof  are,  where  they 
branch  out,  adorned  with  many  tranfparent 
colours.  The  tail  is  divided  as  into  five  parts, 
w'hich,  whild  the  little  infedt  lives,  refemble 
fo  many  pyramidal  rough  prickles  or  dings  g> 
each  of  which  cads  it  fkin,  when  the  Nymph 
adiimes  the  form  of  a  Dragon-Fly:  thefe 
ferve  principally  to  clofe  up  the  fundament, 
and  are  likewife  an  ornament  to  the  hinder 
part  of  the  body.  But  in  the  males  they  have 
another  ufe,  that  is,  to  keep  the  creature  in 
coition  firmly  fixed  to  the  head  of  the  female, 
and  join  themfelves  with  the  neck  of  the  lat¬ 
ter,  as  I  have  exemplified  in  the  third  figure 
of  the  middle  Libella,  Tab.  XII.  fig.  hi.  In 
my  lad  obfervations  I  alfo  remarked,  that  the 
branches  or  ramifications  of  the  Afpera  Arteria 
likewife  died  a  coat  or  fkin :  and  in  this  re- 
fpedt  it  agrees  with  all  other  fpecies  of  Nymphs, 
and  with  the  Worms  and  Caterpillars  of  But¬ 
terflies  and  other  infedts. 

The  other  Nymph  Vermicle  that  I  exhibit 
is  likewife  of  this  fpecies,  from  which  the 
middle  Dragon-Flies  are  produced.  It  has  all 
thofe  parts  I  have  before  fhewn  in  the  larged. 
The  lips  only  and  teeth  are  placed  in  a  diffe¬ 
rent  manner,  and  are  obferved  to  be  longer, 
fig.  v.  a,  though  they  maybe  likewife  length¬ 
ened  or  drawn  out  in  the  larged  Nymph. 
The  legs  alfo  are  diaggy  b  *  the  follicles  or 
bags  are  likewife  diftindtly  feen  on  the  back  c, 
as  well  as  the  rings  of  the  abdomen,  and  prickles 
or  dings  in  the  tail  d.  I  found  the  former 
larged  Nymph  in  a  ditch  upon  fome  water 
plants,  after  it  had  fird  crept  into  the  grafs 
and  cad  its  fkin.  In  the  Nymph  jud  now 
described  the  wings  were  fo  perfedt,  that  they 

might  be  fpread  open  or  difplayed  in  the 
hand. 

t  The  third  fpecies  I  exhibit  is  not  found  in 
Holland,  except  in  the  diftridt  of  Utrecht. 
I  fird  found  this  Nymph  on  the  other  fide  of 
Paris  in  the  river  Seine,  where  many  ox  skulls 
had  been  thown  into  it,  and  thefe  beinc*  filled 
with  mud  afforded  the  Nymph  habitation  and 
nourifhment.  I  likewife  found  there  many 
river  Hermits,  which  probably  prey  upon  thefe 
and  the  like  infects.  This  is  probably  the  little 
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creature  that  Redi  calls  the  Marine  Scorpioni 
and  delineates'  without  follicles  or  bags  of 
wings,  becaufe  he  had  not  feen  it  completely 
perfedt.  Of  the  fame  nature  with  this  infedt 
is  alfo  that  which  Rondeletius  calls  the  Mar- 
teau  and  river  Libella.  In  the  head  of  this 
infedt.  are  likewife  obferved  two  eyes*  without 
divilions  j  before  which  are  two  articulated 
horns  or  antennte,  fig.  vi.  a.  It  has  fix  legs, 
which  are  long  enough  for  the  bignefs  of  the 
body  b  b.  The  four  bags  or  follicles  annexed 
to  the  fhoulder-blades  are  preffed  together 
clofe  and  even *  and  are  beautifully  marked. 
Tab.  XII.  fig.  vi.  cc ,  with  intercurrent  veflels. 
The  body  is  divided  into  rings,  and  is  all  over 
briflly  d.  The  tail  was  painted  with  green 
and  yellow,  and  divided  as  into  three  trian¬ 
gular  appendages  e .  This  little  creature  fwims 
fafter  than  the  former  Nymph *  but  the  Fly 
again  iffuing  from  it,  has  a  flower  motion,  and 
prides  itfelf  in  very  beautiful  wings,  which  are 
varioufly  painted,  according  as  thefe  Nymphs 
differ  among  themfelves..  Whoever  attentively 
views  the  wings  of  this  Dragon-Fly,  will  fee 
that  their  nervous  divilions  are  much  clofer 
than  in  the  wings  of  the  largeft  and  middle 
fpecies  *  nay,  this  differs  from  them  in  this, 
that  it  folds  its  wdngs  like  the  diurnal  Butter¬ 
flies,  when  it  lies  any  where  to  reft. 

I  have  a  Spanifh  Dragon-Fly,  which  has 
fharp  pointed  wings,  and  therefore  differs  from 
all  others *  for  the  wings  of  ours  are  for  the 
moft  part  oval,  and  terminate  in  a  roundifh 
extremity.  It  has  likewife  very  large  hairy 
horns  or  antennas.  I  have  myfelf  delineated 
to  the  life  another  kind  of  Dragon-Fly  fent 
from  Africa,  which  had  fpotted  wings.  I 
likewife  have  feen  a  third  fpecies,  which  had 
very  long  and  broad  wings,  and  but  a  fmall 
body  in  proportion :  but  the  wings  wTere  con- 
fpicuous  and  remarkable  for  fome  paintings  on 
them  like  dried  vine-branches,  and  exhibited 
a  fpedtacle  of  the  moft  exquifite  art  and  admi¬ 
rable  elegance.  I  have  therefore  delineated 
this  in  its  natural  fize,  and  can  fliew  a  prepa¬ 
ration  of  it  to  this  day. 

The  fourth  fpecies  of  thefe  Nymphs  is 
found  every  where  in  the  waters  in  Holland, 
but  efpecially  in  the  narrow  ditches*  out  of 
which,  with  the  wrater  plants,  fuch  Nymphs 
may  be  taken  almoft  every  year,  not  except¬ 
ing  even  the  winter.  They  do  not  differ  much 
from  that  juft  now  defcribed,  as  is  manifeft 
from  the  figure,  fig.  vn.  This  Nymph, 
having  caft  its  skin,  produces  a  very  fmall  Fly, 
with  filver-coloured  wings,  and  a  blue  and 
black  body.  This  kind  has  alfo  a  flow  mo¬ 
tion,  and  almoft  perpetually  flies  about  ditches. 
This  fpecies  of  Dragon-Fly  has  the  fame  me¬ 
thod  of  generation  with  the  largeft  and  mid¬ 
dle  kind,  for  both  perform  the  bufinefs  of 
coition  in  the  air.  But  I  muft  confefs  I  never 
faw  the  manner  wherein  thefe  Flies  that  iffue 
out  of  the  Nymphs  delineated  in  fig.  vi.  pro¬ 
pagate  their  fpecies. 

of 
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Of  the  flying  Water  Scorpion  which  belong  to  our  fecond  clefs  or  order . 


THE  EXTERNAL  PARTS, 


OF  the  water  Scorpion  which  I  occa- 
fionally  mentioned  in  the  general  enu¬ 
meration  of  infeds,  I  have  not  feen  more  than 
two  kinds.  Thefe  I  fhall  now  feparately  de- 
feribe  with  figures,  to  illuftrate  the  defeription. 
The  firft,  which  is  the  fmalleft  and  moft  com¬ 
mon  of  the  two,  is,  like  the  greateft  part  of 
the  other  more  perfect  infeds,  divided  into  a 
head,  a  thorax,  and  an  abdomen.  In  the  head 
are  placed  the  eyes,  and  under  thefe  is  the 
mouth,  which  is  of  a  round  form,  Tab.  III. 
fig.  iv.  a.  The  head  is  of  a  pale  red  colour, 
and  of  a  very  hard  and  firm  texture.  The 
eyes  are  hexagonal  and  reticular.  The  fling 
which  lies  in  the  mouth,  as  in  a  {heath,  is 
hollow,  and  of  a  bright  red  colour.  In  the 
upper  part  of  the  thorax,  which  refembles  the 
head  both  in  colour  and  texture,  we  find  four 
wings,  and  in  the  lower  part  as  many  legs, 
belides  two  claws  placed  forward  towards 
the  head.  The  upper  wings  bb  are  of  the 
fame  colour  with  the  thorax ;  and  it  is  remar¬ 
kable,  that  the  fore  parts  of  thefe,  by  which 
they  are  joined  to  the  fhoulder  blades,  are  of 
a  ftronger  and  firmer  texture  than  the  hinder 
parts,  which  are  in  a  manner  membranaceous* 
and  full  of  delicate  veffels.  Thefe  upper  wings 
are  inferted  fo  clofe  to  the  lower  pair,  and 
cover  them  all  over  fo  exadly,  that  at  firft 
fight  no  one  would  imagine  the  infed  had  two 
pair.  This  difpofition  of  the  wings  preferves 
the  under  pair  from  getting  any  wet,  though 
the  creature  fliould  remain  a  whole  day  under 
water.  Thefe  under  wings  are  of  a  pale  co¬ 
lour  cc,  and  of  a  membranaceous  texture,  with 
little  yellow  and  red  veffels  or  pulmonary  tubes 
moft  elegantly  diftributed  through  them.  The 
upper  part  of  the  abdomen,  which  thefe  wings 
cover,  is  of  a  deep  and  clear  red  colour,  like 
vermilion,  and  is  thick  fet  with  hair,  fo  as  to 
afford  a  very  agreeable  fight.  The  legs  have 
feveral  joints,  and  each  ends  in  two  claws  dddd. 
Thefe  are  almoft  of  the  fame  fhape  with  thofe 
of  the  land  Scorpions  ee,  only  they  have  no 
forceps  or  pincers  j  but  the  firft  point  is  fo 
flexible,  and  the  infed  has  fuch  a  command 
of  it,  that  it  ferves  the  fame  purpofe.  The 
abdomen,  whofe  fhape  has  been  already  de- 
feribed,  is  underneath  of  a  pale  colour,  and 
terminates  in  a  forked  tail,  which  when  open¬ 
ed,  is  exadly  like  the  figure  I  have  here  given 
of  it  f  The  thorax  and  abdomen  of  this  in- 
fed:  are  fo  unufually  flat  and  thin,  that  one 


would  be  apt  to  fufped  nothing  was  contained 
within  them -E. 

There  is  nothing  more  remarkable  in  this 
infed,  than  that  it  conftantly  appears  covered 
with  a  prodigious  number  of  nits  of  different 
forts  and  fizes,  though  perhaps  we  may  with 
more  reafon  confider  them  as  fo  many  little 
creatures,  which  live  and  grow  by  fucking  the 
Scorpion’s  blood.  Thefe  are  fomewhat  of  an 
oblong  figure,  approaching  to  round,  and  have 
a  fhiningj  and  as  it  were  bloated  furface,  with¬ 
out  any  of  the  rings  obfervable  in  moft  infeds. 
The  neck  is  oblong  and  fhaped  like  a  pear, 
with  the  fmall  end  flicking  in  the  Scorpion’s 
body.  The  colour  of  this  infed  is  a  mean  be¬ 
tween  that  of  vermilion  and  purple ;  and  when 
it  is  pretty  well  grown,  there  appears  within 
it  an  elegant  tranfparent  fpot  or  particle,  Tab. 
III.  fig.  iv.  g. 

This  fpot  or  particle  induced  me  to  confider 
with  more  attention  this  minute  and  hitherto 
unregarded  infed,  and  even  to  undertake  the 
diffedion  of  it.  But  who  would  imagine  that 
on  this  examination  it  fhould  prove  a  perfed 
and  furprifing  infed  ?  This  is  however  a  cer¬ 
tain  fad  :  and  thus  in  that  infinite  variety  of 
works,  by  means  of  which  God  is  pleafed  to 
make  himfelf  known  to  us,  we  ever  meet 
with  new  matter  of  admiration  and  aftonifh- 
ment. 

This  little  creature  being  extraded  from  the 
fhell  that  covered  it,  looks  like  a  young  Spi¬ 
der  before  it  has  left  its  egg.  On  the  fore 
part  is  the  head,  fig.  v.  <7,  and  on  its  head  are 
the  eyes  b  :  under  the  eyes  are  placed  its  lit¬ 
tle  legs  elegantly  coiled  and  folded  c  c  ;  but 
they  appear  much  more  diftindly  on  turning 
the  infed  on  its  back  d d ;  and  in  this  fituation 
alfo  it  beft  appears  with  what  art  thefe  legs  are 
laid  up  in  the  fhell,  and  all  over  covered  with 
hair.  The  colour  of  this  little  creature  is,  as 
I  already  obferved,  a  mean  between  that  of 
vermilion  and  purple ;  and  this  colour  fhews 
itfelf  through  the  coat  or  fhell,  which  is  tranf¬ 
parent.  I  cannot  determine  to  what  fpecies  of 
infeds  this  is  to  be  referred ;  nor  can  I  fay  to 
what  fize  it  grows,  or  by  what  kind  of  creature 
it  is  thus  depofited  on  the  water  Scorpion  in 
the  form  of  an  egg,  there  to  receive  life  and 
growth.  Neverthelefs,  I  cannot  but  look  on  the 
difeovery  I  have  made  as  very  interefting,  fince 
it  proves  that  there  are  in  the  nature  of  things 
eggs  which  acquire  a  fenfible  growth  by  an 


*  The  charaéters  of  the  water  Scorpion  according  to  the  latter  fyftems  are  thefe  :  the  trunk  is  turned  in  under  the  body,  the 
antenna  or  horns  form  a  kind  of  claws  like  thofe  of  cruftaceous  animals ;  the  wings  are  four,  and  they  are  placed  crof -wife ;  and 
the  legs  are  four.  Linnseus  connects  the  Cimese  Aquatilis  with  this,  and  gives  to  the  genus  he  thus  forms  the  name  Hepa. 

f  There  is  not  perhaps  in  all  the  animal  creation  fo  outrageous  or  fierce  a  creature  againfl  thofe  weaker  than  itfelf  as  the  water 
Scorpion.  It  defloys,  like  the  Wolf  among  Sheep,  twenty  times  as  many  as  its  hunger  requires.  I  have  feen  one  of  thefe  when 
put  into  a  bafon  of  water,  in  which  were  thirty  or  forty  of  the  Worms  of  the  middle  Libella,  •which  are  at  leaf!  as  large  as  itfelf, 
deftroy  them  all  in  a  few  minutes :  he  gets  on  their  backs,  and  pierces  his  trunk  through  their  body. 
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entraneous  nourishment,  unlefs  perhaps  fome 
naturalifl  Should  choofe  to  confider  this  as  a 
complete  infedt,  rather  than  as  an  egg  .  nor 
Shall  I  ftrenuoufly  oppofe.  this  opinion,  feeing 
that  in  all  cafes  the  egg  is  in  reality  no  other 

the  inter 

AMONG  the  internal  parts  of  the  water 
Scorpion,  the  organs  of  generation  feetn 
to  be  thofe  which  bell  deferve  our  attention, 
and  which  I  have  accordingly  moft  attentively 
examined.  The  contents  of  the  Stomach  and 
inteftines  were  of  a  green  colour,  but  thofe 
vifcera  when  emptied  appear  of  a  tranfparent 
white,  with  here  and  there  fome  transparent 
glandules  of  the  fame  colour.  Behind  the 
pylorus  are  fome  varicous  or  knotty  velTels. 
The  abdomen  is  all  over  covered  alfo  with 
particles  of  fat  of  a  moll  bright  white,  which 
look  as  if  they  were  divided  into  many  appen¬ 
dages  of  the  nature  of  the  inteStina  caeca. 

The  number  of  pulmonary  tubes  is  here 
very  considerable,  compared  with  that  which 
is  feen  in  the  generality  of  other  infedts.  The 
larger  branches  of  thefe  tubes  are  of  a  yellowifh 
colour,  and  the  Smaller  of  a  Silver  white. 
Their  openings  lie  under  the  wings  on  each 
fide  of  the  abdomen.  The  breaft  contains  two 
air  bladders.  The  fpinal  marrow  confifts  of 
very  few  joints. 

The  parts  of  the  male  fubfervient  to  gene¬ 
ration  appear  of  a  moft  delicate  and  exquisite 
contrivance,  fo  as  to  deferve  our  moft  fpecial 
notice ;  and  the  diSfedtion  of  them  took  me  up 
fo  much  time  and  attention,  that  in  taking 
drawings  of  them  I  at  firft  overlooked  the 
penis.  This  is  placed  backwards  near  the  in- 
fedt’s  anus,  where  there  are  Several  other  parts 
worth  examining.  The  root  or  nervous  body 
of  the  penis,  Tab.  III.  fig.  vi.  a,  which  is  of 
a  white  colour,  lies  a  little  higher  up  in  the 
abdomen,  I  have  reprefented  it  here  as  it  ap¬ 
pears  when  taken  out  of  the  body.  This  root 
of  the  penis,  after  having  made  many  ferpen- 
tine  turns,  divides  into  four  tubes,  two  of 
which  constitute  the  vafa  deferentia,  whilft 
the  other  two  perform  the  office  of  the  veficulte 
feminales  in  other  animals,  and  open  into  the 
cavity  of  the  root  of  the  penis,  where  they  dif- 
charge  the  matter  prepared  by  them.  I  have 
given  an  exadt  drawing  of  the  vafa  deferentia ; 
one  of  them  I  have  represented  as  it  appears 
moft  curioufly  convoluted  in  its  natural  State  b ; 
the  other  as  it  looks  when  drawn  out  c.  Thefe 
vafa  deferentia  are  confiderably  wide  and  Spa¬ 
cious,  but  not  equal  to  the  veficulae  feminales. 
It  is  probable  thefe  veffels  are  adapted  by  na¬ 
ture  to  Secrete  a  feminal  matter  different  from 
that  prepared  by  the  tefticles ;  for  they  are 
largely  fupplied  with  glandules  to  anfwer  that 
purpofe,  and  confiff  of  a  considerably  thick  and 
Spongy  fubflance.  As  the  vafa  deferentia  ap¬ 
proach  the  tefticles,  they  grow  lefs  and  lefs  by 
degrees,  fo  as  to  form  two  Slender  tubes  dd , 
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than  the  infedt  itfelf,  which  remains  in  that 
ftate  till  it  has  acquired  ftrength  Sufficient  to 
break  its  prifon,  and  live  without  fuch  a 
covering. 


N  A  L  PARTS. 

and  this  portion  of  them  alone  feems  to  claim 
the  name  of  vafa  deferentia,  as  they  do  nothing 
but  convey  the  feed  from  the  tefticles :  thefe 
tefticles  confift  each  of  five  diftindt  bodies, 
feparated  on  all  fides,  oblong,  white  and  glan- 
dulous  ee>  with  which  are  united  as  many 
feminal  veffels  twifted  and  coiled  one  over  ano¬ 
ther  very  elegantly,  and  in  a  great  variety  of 
diredtions  ff  I  have  reprefented  one  of  them 
as  it  appears  when  feparated  from  the  reft, 
and  extended  g.  The  veficulte  feminales  are 
fomewhat  Shorter  Job,  but  they  are  a  little 
wider  than  the  vafa  deferentia.  The  former 
contain  an  aqueous  Seminal  matter,  which  in 
the  tefticulary  veffels,  the  glandules  of  the 
tefticles,  and  even  the  vafa  deferentia  them- 
felves  appear  of  a  Shining  white.  From  this 
we  may  conclude  that  the  mechaniSm  of  thefe 
genital  parts  refembles  greatly  that  of  the  fame 
organs  in  the  Rhinoceros  Beetle,  which  I  Shaft 
hereafter  defcribe.  Indeed  in  refpedt  to  the 
vafa  deferentia,  the  tefticulary  vefiels,  and  the 
veficulae  feminales,  they  are  not  unlike  thofe 
of  the  human  fpecies ;  and  this  refemblance 
is  very  worthy  our  notice,  in  order  to  difcover 
the  general  analogy  between  animals  by  a  care¬ 
ful  comparifon  of  their  organs,  as  exhibited  to 
us  in  accurate  diSTedtions. 

Among  the  parts  of  the  female  fubfervient 
to  generation,  the  moft  confpicuous  is  a  fur- 
prizing  kind  of  ovary,  divided  on  each  fide 
into  five  ovidudts,  one  of  which  I  Shall  here 
reprefent,  and  in  part  the  reft  being  Similar, 
fig.  vii.  a  a.  The  eggs  contained  in  thefe  ovi¬ 
dudts  are  of  fo  curious  a  ftmdtiire,  and  placed 
with  So  much  art,  wifdom  and  judgment,  that 
I  muft  own  I  never  met  with  any  thing  con¬ 
trived  more  nicely,  or  more  elegantly  dilpofed. 
That  this  contrivance  and  difpofition  may  ap¬ 
pear  the  more  diftindtly,  I  Shall  firft  defcribe 
the  egg  itfelf,  which  in  Shape  greatly  re- 
lembles  the  feed  of  the  carduus  benedidtus. 
This  egg  is  a  little  oblong,  of  a  yellow  colour, 
with  its  lower  furface  fomewhat  convex,  fig. 
vm.  a.  The  edges  of  the  upper  furface  are 
elegantly  adorned  with  feven  ilender  branches, 
not  unlike  Stiff  briftles  very  red  at  the  points 
and  white  in  the  middle  e,  fo  as  to  afford  a 
very  entertaining  appearance.  That  thefe 
briftles  may  be  in  no  danger  of  creating  con¬ 
tusion  in  the  ovary,  or  of  wounding  it,  or  the 
eggs,  or  receiving  themfelves  any  damage  by 
bending,  the  briftles  of  the  firft  egg,  or  that 
which  is  next  to  the  aperture  of  the  ovary,  lie 
flat  againft  the  edges  of  the  fecond  egg,  fo  as 
to  form  a  kind  of  bed  for  the  lower  and  con¬ 
vex  Surface  of  it  c.  The  third  d  and  all  the 
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other  eggs  are  orderly  placed  in  the  fame  man¬ 
ner,  fo  as  to  afford  ample  matter  for  admiring 
and  adoring  the  all-feeing  Architect,  who  fo 
wifely  formed  and  difpofed  them. 

Thefe  water  Scorpions  live  in  the  water 
all  the  day,  out  of  which  they  rife  about  the 
dufk  of  evening  into  the  air,  and  fo  flying  from 
place  to  place  often  betake  themfelves  in  quell: 
of  food  toother  waters.  This  is  always  their 
courfe  when  the  ditches  in  which  they  inhabit, 
come  to  be  dried  up.  This  affords  us  a  fatis— 
factory  reafon  for  the  great  number  of  infeds 
that  immediately  appear  in  the  fmalleft  col¬ 
lections  of  water,  fince  they  may  very  well 
get  thither  when  it  is  dark,  fo  that  the  opinion 
which  afcribes  to  putrefaction  the  power  of 
forming  infeCts,  muff  by  this  inltance  of  the 
water  Scorpion’s  noCturnal  tranfmigrations  ap¬ 
pear  more  and  more  frivolous  and  unneceffary. 

I  have  in  faCt  been  told  by  a  perfon  who  took 
great  delight  in  fifliing,  that  he  has  found  the 
eggs  of  fome  kinds  of  Filh  flicking  to  the 
wings  of  Ducks,  who  by  this  means  he  with 
great  reafon  imagined  might  ferve  to  reple- 
hifli  the  waters  on  the  top  of  the  highelt  moun¬ 
tains  with  the  infeCts  proper  to  that  element; 
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The  Nymph  of  the  water  Scorpion  remains 
in  the  lame  place  where  it  was  produced,  till 
the  wings  are  full  grown,  when  Ihe  imme¬ 
diately  fallies  forth  in  fearch  of  a  companion 
of  the  other  fex,  with  whom  Ihe  may  carry  on 
the  great  bufinefs  of  propagation,  and  multi- 
tiply  the  fpecies. 

The  Water  Scorpions  of  the  larger  fpecies 
differ  but  little  from  the  fmaller,  which  I  have 
hitherto  defcribed.  The  body  of  the  larger 
kind,  Tab.  III.  fig.  ix.  a>  is  much  longer  and 
fharper  than  that  of  the  other ;  and  its  limbs 
are  more  diftinCt  and  confpicuous.  It  is  aifo 
of  a  paler  colour,  fome  what  more  gray,  but 
inclining  to  red.  As  to  the  claws  in  this 
fpecies  there  is  in  them  fomething  very  remar¬ 
kable  ;  the  joints  from  which  they  fpring  are 
furnilhed  each  with  two  fharp  proceffes  bby 
in  order  to  receive,  and  as  it  were  Iheath 
thefe  lharp  claws  when  bent  againfi  them. 
The  legs  alfo  are  much  longer,  and  are  made 
like  ftiff  and  flender  briftles  cc  ;  but  the  mem¬ 
branous  extremities  and  ornaments  d  of  the 
wings  differ  greatly.  I  have  not  examined 
the  internal  parts  of  this  fpecies. 


The  natural  hiflory  of  the  infeSl  called  the  Memerobios ,  Ephemeras ,  cr  Diaria , 
extracted  fro7n  J,  Swammerdam  s  accou?it  of  it,  formerly  printed  in  Dutch 
under  the  title  of.  The  Life  of  the  Ephemeras . 


WE  fihall  leave  out  in  this  extraCl  all  the 
pious  meditations  and  religious  fen- 
timents  with  which  the  original  is  fo  liberally 
furnifhed,  as  they  would  fwell  this  work  into 
too  large  a  bulk,  and  do  not  properly  belong 
to  the  defign  of  it  as  a  natural  hiflory.  The 
author  publifhed  at  that  time  his  obfervations 
on  that  furprifing  infeCt,  to  give  us  wretched 
mortals  a  lively  image  of  the  fhortnefs  of  this 
prefent  life,  and  thereby  to  induce  us  by  the 
help  of  frequent  admonitions  to  afpire  to  a 
better  :  and  we  hope  we  cannot  in  juftice  be 
accufed  of  defeating  his  well-meant  labours  by 
abridging  them  in  this  manner,  feeing  his  book, 
which  he  himfelf  publifhed,  is  ready  to  be  had 
by  any  one  that  chufes  to  read  every  thing  he 
has  faid  on  this  fubjed.  It  contains  alfo  a 


great  number  of  Dutch  fentences  in  verfe,  and 
in  profe,  of  which  it  would  be  almoft  impoffi- 
ble  to  give  a  proper  verfion  fit  to  appear  in 
public  ;  and  to  interrupt  the  work  with  Dutch 
quotations,  would  be  fpoiling  the  regularity 
of  the  Wotk.  That  the  illuftrious  Thevenot, 
whom  Swammerdam  himfelf  firft  charged  with 
the  edition  of  this  work,  intended  to  proceed 
in  the  fame  manner,  appears  very  plainly  from 
a  French  tranflation  of  the  natural  hiflory  of 
the  French  Ephemerus,  which  has  fallen  into 
our  hands  amongft  other  manufcripts  relating 
to  this  fubjed.  We  fliall  therefore  proceed  in 
this  defign  of  giving  the  reader  all  that  relates 
to  its  hiflory,  and  nothing  more,  without  any 
further  apology. 


c 


The  Ephemerus  is  produced  from  an  egg 


* 


f  g  ''HIS  infed,  Tab.  XIII.  fig.  xv.  has  ceffively  fluttering  on  the  furface  of  the  water, 
four  wings,  two  little  antennae  or  horns,  at  the  mouths  of  the  Rhine,  the  Meufe,  the 
fix  legs,  and  a  very  long  and  hairy  tail ;  it  lives  Wael,  the  Leek  and  the  Yfel,  about  the  feaft 
at  the  utinoft  but  five  hours.  This  furprifing  of  St.  Olophius  and  St.  John  ;  but  this  con- 
creature  appears  every  year  for  three  day  fuc-  tinued  appearance  is  kept  up  by  a  fucceffion  of 

*  The  Ephemerus,  for  fo  it  is  the  eftablifhedcuftom  now  to  write  the  word,  conflitutes  a  diftinCt  genus  among  the  four-winged  Flies. 
The  characters  are,  that  there  are  two  large  prominences  for  the  eyes  on  the  upper  part  of  the  head  ;  that  the  tail  is  furnilhed  with 
fome  briftly  hairs,  and  the  antennae  are  lhort.  There  are  feveral  fpecies  of  this  genus  of  different  fizes. 
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them,  for  thofe  which  begin  to  live  and  flutter 
towards  the  noon  ol  the  flrfl  day,  are  dead  be¬ 
fore  night,  and  the  fame  happens  the  fecond 
and  third  days  }  which  being  expired,  no  more 
of  them  are  to  be  feen  till  the  returning  year 
again  renews  this  three  days  wonderful  fight. 

°  At  this  time  the  female  of  the  Ephemeras, 
fig.  vin»  after  having  thrown  oft  her  coat 
or  flough,  i flues  from  the  water  and  difcharges 
into  it  both  her  ovaries,  Tab.  XV.  fig.  in. 
But  this  is  not  done  till  (he  has  for  fome  time 
fluttered  upon  the  furface  of  the  water  in  a 
very  curious  and  furpriling  manner,  beating  it 
with  her  wings  all  the  time. 

It  is  at  this  time  the  female  like  a  fifh  dif¬ 
charges  her  eggs,  which  the  male,  Tab.  XIII. 
fig.  xv.  who  firft  quits  the  water,  and  afterwards 
divefts  himfelf  on  the  land  of  a  very  thin 
skin,  fig.  xiii.  and  xiv.  invigorates  by  eject¬ 
ing  on  them  his  melt  or  feminal  milky  fub- 
fiance. 

I  flnall  in  the  fucceeding  pages  defcribe  in  a 
full  and  accurate  manner  how  this  aft  of  ge¬ 
neration  is  performed,  how  thefe  infeCts  rife 
from  the  water,  and  how  they  free  themfelves 
both  in  the  water  and  on  the  land  of  their  old 
skins. 

The  flrfl;  time  I  obferved  this  furprifing  in- 
fe<ft,  was  in  the  year  i66x,  on  a  branch  of 
the  Rhine  running  by  Culenburg.  But  Clutius 
who  has  likewife  written  of  thofe  infedts,  fays 
they  are  to  be  found  at  Aarnhem,  Zutphen, 
on  the  canal  called  Vaart  near  Utrecht,  at  Rot¬ 
terdam,  and  in  many  other  places.  DoCtor  de 
Mey,  a  mofl;  reverend  and  learned  divine,  has 
likewife  given  us  an  exprefs  treatife  on  this  fub- 
ject,  as  appears  by  the  appendix  to  Goedaert’s 
hiftorical  obfervations.  Nor  has  the  obfervation 
of  thefe  infeófs  been  confined  to  our  times, 
fome  of  the  greateft  naturalifts  of  antiquity  have 


made  mention  of  them,  as  appears  by  Pliny^ 
Ariftotle,  flElian,  and  others  who  have  written 
on  thefe  fubjeCts.  We  find  this  little  creature 
defcribed  in  their  works  by  the  name  of  the 
Hemerobion,  Ephemeras,  and  Diaria,  as  ap¬ 
pears  by  many  paflages  in  their  works,  as  like- 
wile  by  Augerius  Clutius’s  work,  publilhed  in 
the  year  1634,  of  which  I  juft  now  made 
mention. 

The  eggs  of  the  female  Ephemeras  dropt  into 
the  water,  and  there  impregnated  by  an  effu- 
fion  of  the  male’s  fperm,  in  the  manner  we 
have  defcribed,  gradually  fink  to  the  bottom. 
But  this  is  effe&ed  in  fuch  a  manner,  that  the 
eggs  are  fcattered  over  the  muddy  bottoms  of 
rivers  by  the  motion  of  the  waters.  The  figure 
of  the  eggs  themfelves  does  not  a  little  contri¬ 
bute  thereto,  as  they  are  of  a  plain  convex 
fhape,  Tab.  XV.  fig.  1.  and  are  thereby  the 
apter  to  difperfe  in  their  defcent.  This  appears 
by  placing  a  few  of  them  on  the  point  of  a 
knife,  and  then  letting  them  fall  gently  into 
water,  for  they  immediately  feparate  of  them¬ 
felves  in  a  very  curious  manner. 

It  is  hard  to  fay,  and  God  only,  who  gives 
thefe  infeCts  life  and  motion,  knows  how  long 
their  eggs  lie  at  the  bottom  of  the  waters  where 
they  are  depofited,  and  how  long  it  is  before 
the  contained  infeCts  break  through  the  fkin 
that  furrounds  them,  and  perform  as  it  may 
be  called  their  firft  moulting.  It  is  not  im¬ 
probable  that  thefe  things  might  be  experimen¬ 
tally  afcertained  by  dredging  for  them  at  diffe¬ 
rent  feafons,  or  keeping  their  eggs  in  a  veffel 
full  of  water  with  a  fufficient  quantity  of  mud 
at  the  bottom.  For  the  prefent  we  mull  be 
fatisfied  to  obferve  that  the  eggs  of  the  Ephe¬ 
meras  produce,  after  an  unknown  time,  a  little 
Worm  with  fix  legs.  This  is  the  creature  fifher- 
men  call  the  bank-bait. 


CHAP.  II. 

The  egg  of  the  Ephemeras  produces  a  little  JE' or  tit  with  fix  legs ,  called  the  hank- 

bait  by  fijhermen . 


ON  fearching  the  bottoms  of  waters  fre¬ 
quented  by  the  Ephemeras,  fome  time 
after  it  has  laid  its  eggs,  we  find  a  multitude  of 
little  Worms  with  fix  legs,  which  differ  in  no¬ 
thing  but  flze  from  thofe  that  are  more  grown. 
But  this  is  not  to  be  found  till  a  long  time  after 
the  parent  infeds  have  made  their  appearance, 
for  the  growth  of  this  little  infeCt  is  fo  flow, 
that  in  the  beginning  of  June  in  the  year  fol¬ 
lowing,  about  which  time  the  bait  turns  to  an 
Ephemeras,  they  are  fcarce  three  quarters  of  a 
Dutch  inch  long,  Tab.  XIII.  fig.  j.  which 
is  but  about  the  third  part  of  the  length  of  the 
full  grown  Worms,  fig.  in.  that  have  com¬ 
plete  wings,  and  are  jufi  upon  the  point  of 
making  ufe  of  them. 

Be  fides,  two  kinds  of  Worms  remarkably 
differing  in  bignefs,  a  third  is  obferved  to  be 


produced  at  the  fame  time  from  the  mud, 
fig.  ii.  which  is  bigger  than  the  leffer  kind 
by  almoft  two  thirds,  and  is  a  third  paft  lefs 
than  the  largefl:  kind.  Nor  is  this  difference 
between  thefe  Worms  in  refpeft  to  their  various 
age,  all  we  obferve,  for  thofe  of  the  fame  age 
differ  greatly  both  in  length  and  thicknefs. 
When  the  largefl:  kind  of  thefe  Worms  is  about 
three  thumbs  breadth  long,  in  the  beginning  of 
June,  when  they  are  about  to  begin  to  fly ;  the 
middle  kind  is  not  completely  two  long ;  and 
the  fmalleft  is  fcarce  a  thumb’s  breadth  in 
length. 

There  is  another  remarkable  difference  be¬ 
tween  thefe  Worms  of  the  Ephemeras,  which 
is,  that  the  lrnallefl:  kind,  fig.  1.  not  only  is 
without  wings,  or  thofe  prominences  which 
cover  the  wings,  but  it  does  not  even  (hew  the 

leaft 
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leaft  figns  or  veftiges  of  any  fuch  part :  whereas,  kind  are  as  confpicuous  as  poffible,  fig.  111«. 
on  the  contrary,  in  the  other  kinds  of  thefe  refembling  a  little  flower,  that  increases  by  de- 
Worms,  the  little  fheaths  of  the  wings,  fig.  ir.  grees,  and  is  ready  to  break  out  of  its  cup. 
begin  at  that  time  to  appear,  and  in  the  largeft 


CHAP.  III. 

Of  the  life  of  the  V ermicle  or  IVorm  of  the  Ephemeras ,  when  out  of  the  egg ; 

and  of  its  food. 


IT  is  very  worthy  of  notice,  that  thefe 
Vermicles  or  Worms  never,  or  but  very 
rarely,  are  obferved  to  fwim  at  the  bottom  of 
the  river,  or  even  in  the  middle  of  the  water. 
They  can  indeed  fwim  very  fwiftly,  and  move 
and  throw  themfelves  eafily  into  ferpentine  wind¬ 
ings  in  the  water,  whilft  their  head  is  bent 
fometimes  up  and  fometimes  down ;  the  reft 
of  the  body  advancing  with  the  like  twifting 
convolution  and  ferpentine  motions.  But,  not- 
withftanding  they  have  this  in  their  power, 
they  are  always  found  near  the  banks  of  rivers, 
and  they  live  there  in  the  moft  quiet  parts. 
The  more  mud  there  is  in  the  bottom,  out  of 
which  they  firft  rife,  the  greater  number  of 
thefe  Worms  is  ufually  found.  But  you  can 
very  rarely  catch  them  lying  on  the  mud 
or  adhering  to  it,  but  they  live  within  the 
mud  or  clay  itfelf  in  hollows  made  oblong 
and  fmooth.  Thefe  are  bored,  not  obliquely 
or  downwards,  but  always  parallel  to  the  ho¬ 
rizon  :  therefore,  Vander  Kracht  fays  right  in 
Clutius,  that  thefe  infedts  live  in  feparate  little 
cells. 

As  the  Bees,  therefore  with  wonderful  and 
perhaps  inimitable  art  form  their  habitations 
with  wax ;  in  like  manner  do  the  Worms  of 
the  Ephemerus  make  thefe  hollow  tubes,  Tab. 
XIII.  fig.  v.  a ,  or  long  holes  for  their  refidence, 
and  bore  them  in  the  mud,  in  proportion  to 
the  bulk  of  their  bodies.  Hence,  when  thefe 
W orms  are  expelled  out  of  their  holes,  fo  that 
they  muft  creep  on  the  plain  or  fmooth  bottom, 
which  does  not  fupport  every  part  of  their  bo¬ 
dies,  they  immediately  lofe  their  ability  to  go 
forward,  though  they  are  even  lurrounded  with 
water,  and  are  able  to  fuftain  or  bear  themfelves 
up  by  fwimming.  This  I  have  experienced, 
when  I  had  drawn  a  great  number  of  thefe 
Worms  out  of  their  holes,  in  order  to  difled: 
them  ;  they  always  fell  on  their  backs,  and,  as 
if  they  were  in  a  fwoon,  could  not  turn  them¬ 
felves  again  :  whereas,  on  the  contrary,  when 
they  are  in  their  little  holes  or  burrows,  they 
can  creep  very  quickly  backwards  and  forwards, 
and  move  themfelves  every  way  as  they  have 
occafion.  I  obferve  that  it  is  common  to  all 
kinds  of  Worms  which  live  in  thele  kind  of 
cells  or  holes  to  be  able  to  move  very  quickly 
into  their  retreats,  and  when  they  are  taken 
out  of  them,  to  faint  as  it  were  away.  This 
I  have  obferved  in  the  Worms  which  live  in 
hollow  trees,  and  alfo  in  thole  which  are  found 


in  fruit,  in  the  tubercles  of  the  leaves,  and  in 
the  galls  or  warts  of  plants.  It  is  very  worthy 
of  obfervation,  that  the  Coflus  or  Worm  of 
the  great  Beetle,  whenever  it  is  taken  out  of 
its  houfe,  covers  its  whole  body  with  a  web, 
by  the  help  of  which  it  forms  a  new  hole  for 
itfelf  in  the  wood  ;  for  it  could  by  no  means 
pierce  or  make  a  hole,  unlefs  it  were  provided 
with  forne  kind  of  ftay  or  fupport  to  lean 
againft  by  prefling  its  body  in  that  part,  and 
finding  a  due  refiftance. 

The  bait  or  Worm  of  the  Ephemerus  is  fo 
weak  when  out  of  its  hole  or  little  tube,  that 
if  at  any  time  it  ceafes  to  move,  when  fwim¬ 
ming  in  the  water,  it  immediately  finks  to  the 
bottom  in  confufion,  and  there  lies  on  its  back. 

We  are  to  remark  further,  that  as  foon  as 
the  Worms  of  the  Ephemerus  have  ifliied  out 
of  their  eggs,  they  prepare  to  build  their  cells 
or  houfes*  which  we  have  obferved  are  long 
and  horizontal  hollow  tubes  or  caverns  made 
in  the  clay  or  mud.  But  they  make  thefe  tubes 
by  degrees  larger  and  larger,  according  to.  the 
fize  of  the  body,  fo  that  by  this  means  the  full 
grown  Worms  are  always  found  in  larger.  Tab. 
XIII.  fig.  v.  a  a ,  the  young  ones  in  fmaller 
tubes,  b  b. 

The  all-wife  Creator  has  given  them  parts 
appropriated  to  this  purpofe;  their  two  fore  legs 
are  formed,  in  fome  meafure,  as  they  are  in 
the  Moles  and  Mole  Crickets.  Thefe  Worms 
have  jaws  likewife,  which  are  provided  with 
two  teeth  fomewhat  like  the  forceps  or  claws 
of  crabs,  and  thefe  ferve  very  well  to  a  (lift  in 
making  thofe  holes  in  the  mud. 

Hence  you  will  immediately  fee  them  pierc¬ 
ing  or  boring,  when  they  are  thrown  into  a 
little  mud  mixed  with  water.  If  you  do  not 
give  them  a  fufiicient  quantity  of  the  mud, 
they  will  neverthelefs  continue  to  undermine 
what  they  have,  at  one  time  hiding  their  head, 
and  at  another  their  body,  and  afterwards  their 
tail,  attempting  to  prepare  new  cells. 

The  fifhermen  fay,  they  are  certain  from 
experience  that  thefe  Worms,  when  the  water 
finks  from  the  brink  or  edge  of  the  river,  always 
bore  holes  through  the  mud  into  a  lower  and 
deeper  part,  and  that  they  likewife  go  to  higher 
places,  when  the  water  rifes.  This,  I  think, 
they  are  under  a  neceflity  of  doing,  fince  they 
have  feveral  air-pipes  in  their  trachea;,  by  the 
help  of  which  they  frequently  draw  new  air, 
which  is  neceftary  to  their  life.  This  they  could 
E  e  not 
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not  do,  if  they  were  confined  at  too  great  a 
depth  when  the  water  rofe  higher. 

I  have  often  obferved  that  when  they  were 
drawn  out  of  their  cells  and  put  on  the  wet 
land,  they  have  chafe  rather  to  creep  out  of 
the  water,  than  go  to  the  bottom  onder  the 
land.  This  might  pofiibly  be  owing  to  the 
want  of  mud,  and  the  warmth  of  the  water, 
which  is  probably  injurious  to  them. 


As  to  the  food  of  thefe  creatures,  it  is  very 
difficultly  difcovered,  unlefs  by  the  diffedtion 
of  them,  which  taught  me  that  they  live  on 
clay  or  mud  only.  Whenever  you  open  them, 
you  will  always  find  mud  both  in  the  ftomach 
and  in  the  fmall  and  great  guts.  Thefe  Worms 
are  therefore  in  this  refpedt  like  the  Moth, 
which  feeds  on  the  fame  fubftance  of  which  it 
makes  its  habitation. 


CHAP.  IV. 


How  loner  the  Vermicle  or  Worm  of  the  Ephemerus  is  winged ;  why  it  is  called 

the  efca  or  bait  \  and  how  long  it  lives. 


HAVING  confidered  the  egg,  the  Worm, 
and  the  food  of  the  Ephemerus,  the  next 
thing  is  to  fee  for  whatfpace  of  time  this  Worm 
is  fed  or  nourilhed  :  and  though  it  feems  a 
thing  impracticable  to  determine  how  long 
any  creature  which  lives  in  the  earth  under 
water  is  in  feeding,  yet  this  problem  may  be 
folved  by  confidering  the  different  bignefs  of 
thofe  Worms  which  I  have  beforementioned. 
Since  the  fmalleft  kinds  of  them,  when  fed 
for  one  year,  in  which  time  the  largeft  kind 
prepares  to  fly,  is  three  quarters  of  a  thumb’s 
breadth  in  length,  and  the  middle  fpecies  is 
then  only  one  half ;  it  follows,  that  every 
Worm  is  feeding  three  years  before  it  becomes 
fit  to  undergo  its  change,  becaufe  the  largeft 
kind  of  Worms  which  begin  this  change,  are 
two  thumbs  and  a  half  long. 

The  largeft  day  Worms  when  fully  nourifh- 
ed  or  fed,  regularly  go  out  of  their  cells  into 
the  water,  and  thence  afterwards  rife  into  the 
air,  as  I  (hall  explain  hereafter.  As  every  crea¬ 
ture  has  its  enemy,  thefe  have  many ;  the  fifti 
perfecute  them  immediately  after  they  go  into  the 
water,  in  order  to  undergo  their  change ;  and 
when  this  is  accomplifhed  and  they  rife  out  of 
the  water  into  the  air,  the  birds  immediately 
hunt  after  and  prey  on  them.  This  has  been 
obferved  by  the  bailors,  fifhermen,  and  others, 
who  live  near  the  Rhine,  fo  that  they  learned 
from  hence  to  ufe  thofe  little  creatures  as  a  bait 
to  catch  fifti.  And  hence  it  is  that  thefe 
Worms  are  called  by  the  name  of  bait  or  bank- 
bait,  near  the  village  of  Duerftede,  Culenburg, 
and  in  other  places.  This  has  likewife  been 
the  reafon  that  thefe  creatures,  when  they 
afterwards  began  to  fly,  have  been  called  by 
the  name  of  the  flying  bait.  But  this  creature 
is  called  Haft  at  Rotterdam,  Schoonhoven,  and 
Dordrecht,  the  moft  ancient  city  in  Holland, 
as  foon  as  it  becomes  capable  of  flying.  Hence 
ms  arifen  the  common  proverb  among  the 
Dutch,  “  Het  iffer  zoo  dicht  als  haft,”  to  indi¬ 
cate  a  very  numerous  multitude,  becaufe  thefe 
little  creatures  at  the  times  of  their  change, 
y  io  together  in  fwarms,  that  thay  can 
no  more  be  counted  than  the  falling  flakes  of 
fnow.  ° 


Thefe  Worms  afford  a  very  good  bait  for 
fifhing  at  any  time  of  the  year,  if  the  weather 
be  favourable  for  that  purpofe ;  for  fince  they 
live  three  years  in  the  mud  before  they  are 
changed  in  fo  wonderful  a  manner,  like  Silk¬ 
worms,  into  flying  creatures,  they  may  be  eafily 
taken  out  of  the  banks  at  any  time  of  the  year 
for  the  fportman’s  purpofe.  But  this  cannot 
be  conveniently  done  when  the  waters  have 
rifen  high,  for  it  is  then  neceffary  one  fhould 
go  naked  into  the  water,  which  I  have  fome- 
times  got  done,  that  I  might  have  an  opportu¬ 
nity  of  inveftigating  the  nature  and  difpofition  of 
thefe  infedts,  and  be  able  to  examine  anatomi¬ 
cally  the  internal  parts.  When  the  fifhermen 
ufe  this  Worm,  they  fix  the  hook  in  the  head, 
which  is  its  hardeft  and  moft  firm  part.  And 
as  it  is  very  long-lived,  by  the  perpetual  mo¬ 
tion  it  makes  in  the  water,  it  becomes  a  very 
proper  bait  to  allure  the  fifti  to  fwallow  the 
infidious  hook. 

How  very  durable  the  lives  of  thefe  Worms 
are  I  could  thus  form  a  judgment  :  I  have 
fometimes  pierced  one  of  them  with  a  little 
needle,  in  order  to  dry  and  preferve  it  when 
dead,  but  it  has  been  ftill  living  the  day  after, 
though  it  had  been  a  whole  night  in  a  little 
veffel  of  urine,  into  which  I  had  thrown  it  in 
order  to  kill  it.  But  however  tenacious  they 
are  of  life,  wffien  they  are  taken  out  of  their 
cells,  and  put  into  water  mixed  with  clay  they 
cannot  live  more  than  two  days.  Therefore, 
whoever  defires  to  keep  thefe  Worms  alive 
ought  to  put  them  in  nothing  elfe  but  moift  fend 
or  wet  clay.  By  this  means  I  have  known  the 
largeft  live  four  days,  and  the  fmaller  eight.  But 
when  they  are  all  covered  with  water,  they  can¬ 
not  by  any  means  continue  alive,  for  they  muft 
have  air. 

If  any  one  defires  to  fend  thefe  Worms 
abroad,  the  beft  method  is  to  tie  together  feme 
tubes  made  of  the  largeft  bull-rufties,  and  to  put 
the  Worms  into  them ;  for  otherwife  they  can 
fcarce  be  fent  well,  becaufe  by  running  up  and 
down  at  random,  they  hurt  each  other.  By 
this  method  they  may  be  likewife  eafily  carried 
to  other  rivers,  as  fifti  are  carried  from  one  place 
to  another. 

CHAP. 
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CHAP.  V. 


ï)efcribes  the  external  parts  of  the  Efca  or  bait ,  its  colour ,  and  the  difference  itt 

its  i?ianners  and  df poft  ion. 


HAVING  accurately  examined  the 
Worm  of  the  Ephemerus,  I  obferve  that 
it  is  divided  into  fourteen  annular  divifions ;  the 
firft  conftitutes  the  head  ;  the  three  fubfequent 
the  thorax ;  and  the  other  ten  the  belly,  with 
the  tail  annexed. 

In  the  head.  Tab.  XIII.  fig.  iv.  a ,  the  eyes 
are  very  confpicuous,  being  inverted  with  a 
uniform  and  fmooth  coat,  and  covered  on  either 
fide  with  brirtly  hairs.  When  the  Worm  is  on 
the  point  of  changing  its  old  skin,  we  obferve 
this  fmooth  coat  to  part  or  feparate  by  degrees 
from  its  eyes,  and  the  eyes  when  the  little  crea¬ 
ture  begins  to  fly,  appear  reticular  as  they  are 
in  Flies.  A  little  lower  under  the  eyes  are 
feen  two  tender  horns  b  b,  terminating  in  fharp 
points,  and  articulated  or  divided  into  joints. 
Under  thefe  are  feen  a  pair  of  dentated  forceps 
or  jaws  c ,  conftituting  the  creature’s  mouth. 
About  the  origin  of  thefe  jaws,  underneath, 
feveral  more  hairy  and  membranous  little  parts 
appear,  which  are  fomewhat  like  thefe  that  we 
obferve  in  Crabs  and  Shrimps. 

To  the  firrt  ring  of  the  thorax  are  fixed  the 
two  fore  legs  d,  the  ftru<rture  whereof,  and  the 
joints  of  which  they  confirt,  merit  great  notice. 
The  ftrudture  is  in  fome  meafure  like  that  ob- 
ferved  in  creatures  that  borrow  under  the  earth. 
Hence  the  ftrongeft  motion  which  thefe  legs 
have  is  outward,  by  which  they  can  the  more 
conveniently  pierce  and  remove  the  earth,  like 
Moles  in  making  their  cells. 

Every  leg  is  compofed  of  four  joints,  and  ter¬ 
minated  by  a  Angle  claw.  The  firrt  joint  is 
affixed  to  the  bread ;  the  next  to  this  is  fome¬ 
what  crooked,  as  is  likewife  the  third,  which 
conlifts  of  a  matter  fomewhat  more  bony  and 
horny  than  the  others,  and  is  armed  with  pro¬ 
minent  brown  red  little  points  like  teeth,  and 
furrounded  laterally  with  numerous  hairs.  The 
fourth  joint  is  very  fmall,  and  is  armed  with  a 
fmall  claw.  The  mufcles  likewife,  and  their 
infertions  may  be  feen  very  dirt  inertly  here,  by 
the  help  of  which  the  bony  joints  are  beauti¬ 
fully  moved. 

To  the  fecond  divifion  of  the  thorax,  which 
is  the  third  ring  of  the  body,  and  properly  con- 
rtitutes  the  loins,  and  is  covered  both  above  and 
below  with  a  (hield  of  a  horny  little  bone,  is 
annexed  a  fecond  pair  of  legs.  Tab.  XIII.  fig. 
iv.  d,  which  confifts  of  five  joints  and  one  claw; 
and  are  here  and  there  furnffhed  alfo  with  hairs. 
Somewhat  behind  thefe,  the  follicles  or  little 
(heaths  e,  wherein  the  firft  pair  of  wings  are 
concealed,  are  feen  on  each  fide.  Thefe  (heaths 
are  here  and  there  interwoven  with  air  veffels, 
which  appear  on  their  external  furface,  like 


Common  little  veins  or  nerves.  When  the 
Worm  is  juft  going  to  cart  its  skin,  the  internal 
or  under  wings  are  folded  in  a  wonderful  and 
elegant  manner,  and  appear  through  their  ex¬ 
ternal  coats  or  follicles. 

There  apperrs  on  the  third  ring  of  the  tho¬ 
rax,  which  is  the  fourth  of  the  body,  the  in- 
fertion  of  a  fecond  pair  of  wings,  which  are 
much  lefs  than  the  firft  pair,  and  are  wholly 
covered  by  them.  This  firrt  pair  likewife  partly 
covers  the  hindermoft  or  laft  pair  of  legs,  which 
confirt  like  the  others  of  five  joints  and  one 
claw,  and  are  adorned  with  numerous  hairs. 

The  firft  ring  of  the  abdomen,  or  the  fifth 
annular  incifion  of  the  body,  is  all  even  and 
fmooth,  nor  is  it  joined  to  the  legs,  the  wings, 
or  any  other  part.  To  the  fix  following  rings 
are  affixed  very  beautiful  branchiae  or  gills  fj\ 
perpetually  fluttering,  and  beating  up  and  down 
with  a  tremulous  motion.  By  the  help  of  thefe 
Clutius  erroneoufly  thinks  the  Worm  fwims ; 
but  thefe  parts  are  undoubtedly  the  branchiae  or 
gills  of  the  creature.  In  Lobfters,  Crabs,  and 
Cuttle-fifh,  which  approach  in  many  refpedts 
to  the  ftrutrture  of  infetrts,  we  coriftantly  find 
thefe  little  parts  framed  and  fituated  in  the 
fame  manner,  with  this  difference  only,  that  in 
Crabs  and  Lobfters  they  are  enclofed  in  a  hard 
(hield,  wherewith  the  back  is  covered,  but  iri 
thefe  as  well  as  in  the  Cuttle-fifh,  they  are  fitu¬ 
ated  higher  on  the  body  than  in  the  Ephemerus. 
In  the  figure  of  this  Worm  given  by  Crachtius, 
twelve  gills  are  expreffed  on  each  fide.  This 
error  feems  to  have  arilen  from  a  wrong  view, 
fince  there  are  only  fix  on  each  fide,  the  whole 
only  make  twelve. 

The  eighth  and  ninth  divifions  of  the  belly, 
which  conftitute  the  twelfth  and  thirteenth  rings 
of  the  body,  are  all  even  and  fmooth.  Thefe 
are  fucceeded  by  the  tenth  or  laft,  that  is,  the 
fourteenth  divifion  of  the  body.  This  is  adorned 
with  three  hairy  and  brirtly  tails,  Tab.  XIII. 
fig.  iv.  g,  to  which  are  alfo  added  two  crooked 
appendages,  which  are  not  fo  remarkable  in  the 
females  ;  but  in  the  males  they  are  likewife 
accompanied  with  fome  other  little  appendages 
underneath. 

As  to  the  colour  of  thefe  Worms,  the  fmall- 
eft  appear  of  a  pale  blue  with  a  tinge  of  green. 
This,  however,  cannot  be  properly  faid  to  be¬ 
long  to  the  creature  itfelf,  but  is  rather  owing 
to  the  vifeera  which  are  feen  through.  The 
eyes  of  all  thefe  Worms  are  of  a  blackifh  brown 
colour,  and  the  back  is  fpeckled  with  pale 
brown  fpots,  which  increafe  by  degrees  with  its 
age.  The  mouth  is  palifh,  and  is  furnifhed 
with  redilh  brown  teeth;  of  this  colour  are  alfo 
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the  forceps  or  jaws  which  are  beneath  them, 
having;  two  teeth  and  conflicting  part  of  the 
niouth.  The  horny  parts  and  the  claws  of  the 
legs  are  likewife  of  a  reddifli  brown.  . 

The  exuberant  wings  infenfibly  change  their 
pale  colour  into  a  yellowifh  one  which,  m 
procefs  of  time  becomes  a  bright  blue,  and  at 
length  a  brown  black.  The  whole  body  of 
the  creature  is  by  little  and  little  flamed  with  a 
pale  yellow  colour,  and  the  blackilh  fpots  in 
the  back,  where  it  conflitutes  the  upper  part  of 
the  belly,  are  changed  by  degrees  into  a  deeper 
colour. 

The  difference  between  thefe  creatures  with 
fefpedt  to  their  fex  is  another  point  very  wor¬ 
thy  of  notice.  For  the  eyes,  Tab.  XIII.  fig. 
iv.  a ,  of  the  male,  are  twice  as  large  as  thofe 
of  the  female,  fig.  hi.  but  the  body  of  the 
male  is  commonly  much  lefs  than  that  of  the 
female,  which  is  the  cafe  in  infeCts  in  general, 
as  far  as  I  have  obferved  ;  and  it  feems  to  be 
ordered  very  prudently  fo  by  nature,  or  more 
properly,  by  the  very  wife  Creator,  in  order  to 
give  the  due  room  to  a  large  number  of  eggs. 
The  male  in  this  fpecies  has  the  tail  very  long. 
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and  befides  he  has  three  or  four  other  appen¬ 
dages,  placed  partly  on  the  fides,  partly  under 
them,  which  can  fcarce  be  diftinguifhed  in  the 
females.  The  male  that  I  exhibit  in  fig.  iv. 
of  Tab.  XIII.  is  the  largeft  of  all  I  have  feen, 
though  much  larger  females  may  be  found. 

As  to  the  difpofition  and  manner  of  this 
infed,  I  can  fay  little  from  my  own  obferva- 
tion:  but  one  thing  I  may  venture  to  affirm, 
that  among  all  the  fpecies  of  infeCts,  I  never 
faw  any  one  more  mild,  gentle,  or  innocent. 
For  in  whatever  manner  it  is  treated,  it  is  al¬ 
ways  calm  and  peaceful,  and  when  left  to  itfelf, 
it  immediately  goes  to  work,  and  begins  to  dig 
a  cell  for  its  habitation.  I  have  obferved  indeed 
in  the  fmallefl  fpecies,  that  when  rudely 
handled,  it  bends  its  head  towards  its  breaft, 
and  makes  itfelf  fomewhat  ftiffer.  Of  all  the 
a&ions  of  this  creature  none  is  more  admirable 
than  the  agitation  of  the  branchis  or  gills. 
Tab.  XIII.  fig.  iv.  which  adhere  to  either 
fide  of  its  body,  for  thefe  are  fo  orderly,  di- 
ftindly,  and  continually  fhook  and  vibrated, 
that  the  mind,  when  intent  on  thefe  incompre- 
henfible  movements,  is  filled  with  aftonifliment. 


CHAP.  VI. 


The  anatomy  of  the  internal  farts  of  the  Ephemeras. 


A  V  I N  G  briefly  defcribed  the  egg, 
Worm,  food,  age,  external  parts  and 
difpofition,  fo  far  as  I  obferved,  of  our  little  in- 
leCt,  what  ffiould  naturally  come  next  into  con- 
lideration  would  be  to  explain  its  change.  But 
as  this  is  performed  fo  haflily,  that  it  confifls 
almoft  only  in  the  calling  of  two  coats  or  skins, 
and  the  displaying  or  unfolding  of  fome  limbs 
and  parts  before  covered,  in  order  to  underftand 
the  difference  between  the  fwimming  Worm 
and  this  flying  infeCt  the  more  diftinCtly,  I  think 
it  better  to  defcribe  its  internal  parts  firft  ;  and 
the  rather,  becaufe  all  thefe  parts  under  both 
forms  of  this  creature  may  be  in  this  account 
taken  notice  of. 

Though  in  defcribing  the  internal  parts  of  the 
EfcaorWormof  the  Ephemerusjfhall  enter  upon 
them  in  a  method  not  yet  obferved  by  any  perfon 
that  I  know  of ;  yet,  according  to  the  example 
of  Clutius,  I  fhall  not  complain  of  the  fcarcity 
of  books,  treating  of  this  fubjeCt,  nature  herfelf 
being  the  beft  interpreter  of  all  her  works : 
books  are  to  be  admitted  no  further  than  as 
they  exprefs  the  truth  of  what  fhe  reprefents  to 
our  fenfes.  I  am  therefore  in  pain  for  thofe, 
who,  relying  on  the  experiments  related  by 
others,  frame  innumerable  fictions,  and  there¬ 
with  deceive  their  readers  with  themfel  ves.  It 
cannot  be  poffible  that  any  perfon  relying  on 
his  own  underftanding  and  judgment,  fhould, 
in  fuch  a  variety  of  experiments,  follow  the 
ftraight  path  of  truth,  and  with  an  unprejudiced 
and  candid  judgment  pafs  a  juft  fentence  on  the 
obfervations  of  othere,  efpecially  fince  we  ob- 


ferve  that  the  mod  certain  experiments  are  ob- 
ftinately  rejected  by  many,  unlefs  they  corref- 
pond  with  their  own  opinions  or  prejudices.  I 
fhall  build  only  on  what  I  have  feen,  though  I 
may  in  this  perhaps  be  blamed  ;  for  that  not 
having  had  a  fufficient  number  of  the  Worms, 
I  have  not  been  able  to  bring  their  diffeCtion 
to  the  utmoft  perfection,  fo  that  in  this  refpeCt 
I  cannot  every  where  fatisfy  my  own  inquiries. 
But  I  have  long  fince  learned,  that  the  works 
of  God  are  as  inexhauftible  and  incomprehen- 
Able  as  his  own  perfeCt  nature  j  fo  that  thefe 
things  ought  not  to  be  contemplated  by  us  for 
any  other  purpofe,  than  that  we  fhould  be 
humbled  by  a  due  confcioufnefs  of  our  igno¬ 
rance,  and  be  obliged  to  adore  their  Creator, 
and  love  him  truly. 

In  order  to  make  the  obfervations  I  have  to 
offer  as  clear  as  poffible,  I  fhall  at  the  fame 
time  declare  the  method,  which  I  made  ufe 
of  in  the  year  1670,  to  determine  the  true 
diffeCtion  of  the  feveral  parts ;  for  it  is  by  no 
means  my  intention  to  deceive  either  myfelf 
or  others.  Before  I  proceed  to  the  defcription 
of  the  internal  parts,  I  fhall,  in  order  to  affift 
the  memory,  briefly  enumerate  what  parts  are 
obfervable  outwardly  in  the  Worm  of  the 
Ephemerus,  as  alio  what  inward  parts  I  found 
in  the  male,  and  what  in  the  female. 

The  external  parts  of  the  Worm  are  the 
head,  fkull,  horns,  eyes,  teeth,  mouth  and 
tongue,  together  with  their  hairy  membranes, 
which  are  like  thofe  in  the  Crab  kind.  The 
breaft,  legs,  claws,  wings,  belly,  and  what  ap¬ 
pertains 
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pertains  to  it ;  the  twelve  upper  branching  or 
eills,  the  ten  lower  oars  that  ferve  the  creature 
for  fwimming,  the  tails  with  their  appendages, 
and  laftly,  the  apertures  of  the  pulmonary 
tubes  under  the  breaft. 

The  inward  parts  of  the  male  are,  befides 
the  blood  and  membranes,  mufcles  and  fat,  the 
ftomach  and  inteftines,  the  pulmonary  tubes, 
the  heart,  the  fpinal  marrow,  and  the  fpermatic 
veffels. 

In  the  female  I  find  all  the  parts  juft  recited, 
with  only  this  difference,  that  inftead  of  fper¬ 
matic  veffels  an  ovary  is  here  feen,  furrounded 
with  fmall  membranes,  which  are  interwoven 
with  very  many  pulmonary  tubes. 

As  I  have  not  yet  accurately  examined  the 
internal  parts  of  the  head  and  eyes,  for  want 
of  a  fufficient  number  of  Worms  and  Flies, 
I  fhall  not  fay  much  concerning  them,  nor  of 
the  parts  of  the  thorax,  the  latter  being  for 
the  moft  part  filled  with  the  mufcles  of  the 
legs  and  wings. 

If  the  male  Worm  of  the  Ephemeras,  which 
it  is  eafy  to  diftinguifh  from  the  bignefs  of  its 
eyes,  be  firft  laid  on  its  back  on  a  fmall  piece 
of  a  fir  board,  and  then  faftened  with  the 
fmalleft  needles  that  can  be  had  on  black  paper 
or  a  fmall  piece  of  linen,  we  immediately  fee 
a  thin  and  watry  humour  diftilling  out  of  the 
wounds  in  the  skin,  which  is  the  real  blood  of 
this  infebt.  And  yet  it  is  not  red,  as  is  the 
cafe  in  Earth-worms,  the  blood  of  which,  as 
well  as  that  of  quadrupedes,  is  tinged  with  that 
colour.  I  don’t  know  a  more  proper  inftru- 
ment  to  open  the  fkin  than  a  fine  and  fmall 
pair  of  fciflors,  for  little  lancets,  though  never 
fo  (harp,  are  not  fit  for  this  purpofe,  becaufe 
they  always  pull  and  tear  the  parts  afunder, 
and  efpecially  if  the  membranes  be  not  equally 
hard. 

When  the  skin  is  after  this  gently  and  deli¬ 
berately  feparated  with  a  fine  (harp -pointed 
pen-knife  from  the  parts  underneath,  an  inte¬ 
rior  very  thin  and  membranous  skin  immedi¬ 
ately  appears.  If  this  be  afterwards  cautioufly 
removed,  the  mufcles  of  the  belly  prefent  them- 
felves  to  view,  as  well  thofe  which  extend 
from  one  divifion  to  another,  with  ftraight 
fibres  of  the  body,  as  thofe  which  are  pro- 
tended  obliquely  and  acrofs :  other  mufcles  are 
alfo  feen,  which  ferve  to  move  the  branchiae 
or  gills.  The  coat  or  other  fkin  is  likewife 
fibrous,  and  feems  to  be  joined  to  the  mufcles 
before  defcribed. 

After  the  mufcles  appears  a  very  fine  and 
delicate  membrane  affixed  to  them,  which  I 
take  to  be  the  peritonaeum.  About  and  under 
this  appears  a  quantity  of  fat,  confifting  of 
fmall,  fine,  and  white  veficles,  which  contain 
a  real  fat  in  the  form  of  fluid  oyl.  Whoever 
views  thefe  veficles  without  a  microfcope,  may 
naturally  take  them  for  the  fat  itfelf,  whereas 
they  are  only  thin  and  very  tender  bags  con¬ 
taining  it,  as  is  the  cafe  in  man  and  other  ani¬ 
mals.  This  will  be  very  plain,  if  thefe  pingue- 
ferous  bags,  which  are  of  equal  bignefs,  be 


viewed  with  a  microfcope.  The  younger  the 
creatures  are,  the  more  confpicuoufly  they  ex¬ 
hibit  this  fat,  finde  it  then  lies  here  and  there 
difperfed  on  the  membranes,  nor  is  it  heaped 
together  fo  thick  as  in  the  older  ones. 

After  obferving  thefe,  we  come  to  the  fto- 
mach,  Tab.  XV.  fig.  v.  and  to  the  inteftines 
which  are  continued  from  it.  Here  is  prefented 
to  view  the  cefophagus,  or  other  wife  the  tube 
of  the  upper  orifice  of  the  ftomach,  which 
defcends  like  a  fine  filament  from  the  mouth 
or  jaws  through  the  back  and  thorax,  and 
enters  and  is  connected  with  the  upper  part  of 
the  ftomach.  Where  this  little  tube  is  con¬ 
nected  with  the  ftomach,  it  becomes  narrower 
and  doffer  a ,  as  may  be  feen  about  the  lower  part 
of  the  ftomach,  or  towards  its  lower  orifice  b. 

Though  the  ftomach  c  confifts  of  divers 
parts,  yet  it  feems  throughout  to  be  formed  of 
a  thin  and  tender  membrane,  corrugated  on  the 
infide,  and  full  of  reticulated  or  net-like  folds 
or  plaits.  On  the  outfide  it  exhibits  a  fmooth 
furface,  and  is  expanded  regularly,  efpecially 
when  it  is  fwollen  or  filled  with  food,  or  if  it 
be  artificially  diftended  with  air,  by  the  help  of 
a  fmall  glafs  tube.  No  veins  or  arteries  are 
feen  in  it,  for  the  blood  of  thefe  infedfs  is  of  a 
watry  colour,  and  therefore  does  not  diftinguifh 
the  veffels  containing  it  from  the  other  parts ; 
this  is  the  reafon  that  thefe  creatures  were  called 
exanguious  or  without  blood. 

It  is  however  obferved,  that  the  ftomach  c 
is  provided  with  many  tubes  which  referable 
blood-veftels.  But  if  they  be  well  examined 
with  a  microfcope,  it  appears  they  are  branches 
of  the  pulmonary  pipes.  Tab.  XIV.  fig.  i.  a 
for  they  give  little  air  canals,  not  only  to  the 
ftomach  but  to  all  the  external  as  well  as  inter¬ 
nal  parts  of  the  body.  Hence,  even  the  legs 
and  their  claws  have  air  tubes.  The  inteftines. 
Tab.  XV.  fig.  v.  joined  to  the  under  part  of 
the  ftomach,  appear  to  be  threefold  in  regard 
to  their  form  and  ftrubture  :  there  appear,  iff, 
the  crooked  or  fmall  gut  dd-}  then  2d,  the 
colon  e ;  and  laft,  the  rebfum  f  Within  the 
fmall  gut,  fomewhat  further  towards  the  hinder 
parts,  are  obferved  fome  lunated  wrinkles,  not 
unlike  thofe  little  vales  of  the  fmall  guts  in  the 
human  Ipedes,  which  the  anatomifts  call  annu¬ 
lares.  A  little  below  where  the  colon  e ,  rifes  out 
of  the  former,  are  feen  feveral  oblong  furrows, 
which  are  very  fine  in  the  living  creature,  and 
refemble  fo  many  long  mufcular  villi  or  hairy' 
parts  extended  in  the  cavity  of  the  inteftine, 
correfponding  in  fome  meafure  with  the  echi¬ 
nus,  which  is  a  natural  part  of  the  ftomach 
of  quadrupedes  :  then  the  redfum  follows 
this,  and  is  folded  very  elegantly,  until  it  ter¬ 
minates  at  the  external  parts  of  the  body  with 
a  pretty  large  orifice,  through  which  the  fceces 
are  difcharged. 

The  ftomach  c  is  fituated  between  the  fourth 
and  filth  annular  divifions  of  the  body,  and 
there,  together  with  the  fmall  gut,  takes  up 
the  whole  foremoft  region  of  the  belly,  that  is, 
the  6,  7,  8,  9,  10,  and  nth  incifions.  But 
F  f  the 
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the  other  three  divifions,  namely,  the  12,  13, 
and  14th,  contains  the  intertinum  rectum  et 
craffum,  or  the  thick  and  ftraight  gut.  .  As  the 
rtomach  has  a  great  number  of  fmall  air-tubes 
fo  the  intertines  have  alfo  the  fame,  but  molt 
efpecially  the  recftum,  which  has  valt  numbers 
of  them,  where  its  two  mufcles,  Tab.  XV. 
fig.  i.  it,  which  force  out  the  excrements  are 

fituated. 

As  the  food  of  this  Worm  is  mud  or  clay, 
the  rtomach  and  inteftines  are  ufually  found 
filled  with  it.  This  mud  is  found  almoft  always 
to  Ihew  itfelf  both  through  the  rtomach  and 
inteftines,  and  indeed  through  the  whole  body, 
but  more  particularly  fo  in  the  back.  And 
hence,  as  the  body  is  fo  tranfparent,  it  follows, 
that  the  Worm  does  not  appear  to  have  always 
the  fame  colour,  fince  the  mud  is  fometimes 
paler,  fometimes  greener,  and  fometimes  more 
flelli-coloured,  as  it  is  more  or  lefs  digefted  or 
changed  in  the  rtomach  and  bowels. 

As  the  time  approaches  when  the  Worm  is 
to  undergo  its  final  change,  and  put  on  the 
form  of  a  flying  infecft,  no  more  mud  is  found 
in  its  inteftines.  The  fame  likewife  happens 
in  the  Cofli  or  Worms  of  Beetles,  and  in  Bee- 
Worms  and  Silk- Worms,  as  alfo  in  other  in¬ 
fers,  for  they  all  at  that  time  become  clear  as 
chryftal.  Some  infecfts  are  all  their  life-time 
tranfparent,  fo  that  their  veflels,  the  vifcera, 
and  their  motions  may  be  at  all  times  feen  and 
diftinguifhed  in  the  body. 

Of  the  inward  parts  of  the  Ephemerus,  the 
moll  worthy  of  notice  are  the  pulmonary 
tube,  and  the  afpera  arteria  tracheae  or  wind¬ 
pipe,  Tab.  XIV.  fig.  I.  a  a,  as  it  is  called  in 
birds  and  quadrupedes,  and  in  the  human  fpe- 
cies.  This  trachea  does  not  proceed  in  the 
prefent  infecft  from  a  Ample  trunk,  as  in  man 
or  other  animals,  but  confifts  of  two  principal 
trunks,  which  are  placed  on  each  fide  of  the 
body  running  in  a  terpentine  manner,  nor  are 
they  diftributed  in  the  breaft  only  as  in  us,  but 
throughout  the  head,  belly,  legs  and  wings, 
fo  that  by  their  means  the  rtomach  and  intef¬ 
tines,  together  with  the  mufcles  and  nerves,  are 
all  fupplied  with  air.  As  this  appears  to  11s 
a  very  wonderful  thing,  becaufe  we  do  not 
underrtand  the  reafon  of  it,  it  mort  evidently 
teaches  us  how  devoutly  and  religioufly  we 
ought  to  adore  God  in  all  his  prodigious  works, 
which  are  equally  inexhauftible  and  impene¬ 
trable. 

The  pulmonary  tubes  *  in  this  infecft,  as  well 
as  in  the  others  that  I  have  examined,  confift 
of  innumerable  little  rigid  and  curled  parts, 
which  are  artificially  joined  together  like  twifted 
or  fpiral  rings,  and  are  fo  clofely  linked  to  each 
otner  by  the  help  of  their  tender  and  delicate 
inverting  membranes,  that  they  can  eafily  re¬ 
tain  the  air,  and  convey  it  to  all  parts  of  the 
body. 


When  the  Worm  changes  its  skin,  I  rtiould 
imagine  that  thefe  pulmonary  pipes  likewife 
cart  their  covering,  though  I  have  never  hi¬ 
therto  been  able  to  lee  it ;  for  at  the  time  when 
I  began  thefe  experiments  no  fuch  thing  ap* 
peared  to  me.  The  change  or  carting  of  the 
skin  'of  thefe  pipes  is  fo  remarkable  in  Silk- 
Worms,  that  it  amazes  the  undemanding;  for 
in  the  very  fhort  fpace  of  time  wherein  that 
creature  carts  its  skin,  fome  hundreds  of  thefe 
pulmonary  pipes  in  the  infide  of  its  body,  cart; 
alfo  their  tender  little  skins,  which  are  all  com¬ 
pounded  of  fuch  twifted  rings. 

The  colour  of  thefe  pulmonary  tubes  or 
pipes  is  like  that  of  mother-of-pearl,  but  fome- 
what  inclining  to  gray;  but  the  more  frequently 
the  skin  is  changed,  it  becomes  by  degrees  of 
a  clearer  and  more  tranfparent  whitenefs.  They 
are  therefore  much  whiter  in  the  flying  crea¬ 
tures  than  in  the  Worms  which  precede  them. 
They  are  diftributed  through  the  whole  body, 
in  order  to  convey  the  air,  which  they  carry  as 
well  to  the  internal  as  external  parts  of  the 
infecft.  Hence  thefe  two  mort  confiderable  and 
remarkable  tracheas.  Tab.  XIV.  fig.  1.  a  a , 
which  are  placed  in  the  Worm  on  each  fide  of 
the  body,  diftribute  their  ramifications  and 
branching  air-pipes  all  over  it ;  that  is,  in  the 
head  towards  the  nerves  and  brain  b  b  ;  in  the 
thorax  cc  to  the  mufcles  of  the  legs  and  wings; 
in  the  abdomen  dddd  to  the  obliquely  amend¬ 
ing  and  ftraight  mufcles,  as  alfo  to  the  fpinal 
marrow  e  e  e ;  and  to  the  fmall  guts  or  feminal 
veficles ƒƒƒ  of  the  male;  to  the  hairy  bran¬ 
chias  or  gills  g g',  to  the  rtomach,  Tab.  XV.  fig. 
v.  c,  and  the  inteftines.  Tab.  XIV.  fig.  1.  h  ; 
to  the  fkin  i  i  i  ;  to  the  coat  of  the  wings  k  k ; 
to  the  ovary,  Tab.  XV.  fig.  1.  /  /  :  in  the  fe¬ 
male  alfo  to  the  coat  that  inverts  the  ovary  m  m  ; 
to  the  eggs  themfelves.  fig.  vii.  ?z,  as  is  feen 
when  they  are  taken  out  of  the  body,  and  even 
to  the  heart  itfelf.  Fig.  1  v.  0  0.  ft. 

I  have  found  it  a  difficult  matter  to  difcover 
the  external  aperture  of  thefe  pulmonary  pipes, 
fince  they  do  not  open  into  the  mouth  or  throat, 
as  in  other  creatures.  For  which  reafon  the 
nearer  they  approach  the  head,  the  fmaller  they 
become,  when  it  would  be  natural  to  fuppofethey 
would  become  larger  and  more  capacious.  At 
length,  after  repeated  inveftigations,  I  perfwade 
myfelf  that  I  obferved  that  the  little  apertures 
or  entrances  of  thefe  pipes  opened  underneath 
in  the  fide  of  the  breaft  ;  almoft:  in  the  fame 
manner  as  I  afterwards  difcovered  them  alfo  in 
Locufts,  in  which  laft  mentioned  infecft  thefe  aper¬ 
tures  may  be  eafily  feen.  But  as  the  Ephemerus 
lives  in  water  and  mud,  therefore  its  tracheae 
mu  ft  be  opened  by  narrower  orifices,  on  which 
account  it  is  more  difficult  to  difcover  them. 

From  thefe  experiments  it  appears  mort 
evident,  why  the  Worms  of  the  Ephemerus  or 
Day-Fly,  when  the  water  of  the  river  increafes. 


j  rJ,e  d°ftnne  °f  thefe  pulmonary  tubes  in  infedls  has  been  confirmed  by  all  fucceeding  obfervations :  the  latter  authors  only 
lave  cianged  the  names  of  thefe  veffels,  and  their  openings  on  the  furface  of  the  body.  They  call  the  tubes  trachea,  and 
the  apeiturcs  on  the  furface  of  the  body,  which  this  author  terms  puncta  refpiratoria,  they  call  ftigmata.  This  laft  term, 
t  lough  more  modern,  is  exceptionable  ;  for  lbgmata  is  ufed  in  botany  to  exprefs  the  heads  of  the  ftyles  in  flowers,  and  pure 
philofophy  condemns  this  equivocal  ufe  of  terms.  ’  * 
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rife  likewife  higher,  and  go  to  other  cells,  for 
they  very  frequently  want  frefli  air  to  breathe. 
And  for  the  fame  reafon,  when  the  water  is 
lower,  they  mud  be  likewife  found  to  defcend 
deeper  ;  for  they  would  then  become  too  dry, 
and  their  cells  or  habitations  would  be  dried  and 
fhut  up. 

The  pulmonary  pipes  hitherto  defcribed 
cannot,  in  any  infedt,  be  examined  better  than 
in  the  Worms,  when  they  have  been  dead  fome 
days,  as  their  vifcera  are  then  growing  black ; 
for  then  they  exhibit  a  very  beautiful  appearance 
to  the  eyes,  becaufe  they  are  of  the  colour  of 
mother  of  pearl,  or  filver  when  cleaned  by 
boiling;  alfo,  as  they  confid  of  a  fomewhat  hard 
and  firm  fubdance,  fo  that  they  do  not  foon 
putrefy:  hence  they  alfo  retain  at  that  time  their 
form  and  roundnefs. 

If  the  bread  and  belly  of  thefe  worms  be 
viewed  with  a  microfcope,  the  whole  abdomen 
is  feen  to  be  interwoven  with  white  filver- co¬ 
loured  veifels.  In  order  to  difcover  whether 
there  be  really  any  air  in  thefe  veifels,  they  muft 
be  put  into  a  little  drop  of  water,  and  preifed 
with  the  point  of  a  needle,  for  thus  the  enclofed 
air  will  immediately  fhew  itfelf.  When  thefe 
infedts  are  difledted  under  water,  and  fome  of 
the  pulmonary  pipes  are  cut  oil  with  a  fine  pair 
of  fciifors,  they  immediately  rife  to  the  furface 
of  the  water ;  the  fame  thing  may  be  feen  about 
their  broken  ramifications,  the  extremities  of 
which  are  then  carried  upwards.  In  a  Worm 
that  has  been  dried,  having  been  divided 
in  the  middle,  thefe  air-pipes  are  mod  eafily 
difcovered,  becaufe  they  always  in  that  cafe  re¬ 
main  open  from  the  force  of  their  curled  rings, 
though  all  the  other  parts  grow  perfectly 
hardened. 

Amongd  the  many  things  which  may  be 
obferved  concerning  thefe  pulmonary  tubes,  it 
is  particularly  worthy  of  notice  that  fo  great 
a  number  of  them  are  didributed  towards  the 
branchiae.  Tab.  XIV.  fig.  i,  or  gills,  fo  that 
three  principal  branches  ppp  of  the  air- veifels 
may  be  feen  in  thofe  which  I  have  reprefented 
as  cut  off :  the  middle  one  of  thefe  branches 
is  alway  blackilh  q  q>  except  in  the  centre  of 
it,  which  is  whitifh  and  tranfparent ;  the  other 
two  run  on  either  fide  of  the  middle  black  one, 
and  didribute  a  large  number  of  filver-coloured 
veifels ggg  through  the  branchiae  or  gills.  Thefe 
veifels  are  not  well  didinguifhed  by  their  co¬ 
lour,  becaufe  the  fix  branchias  or  gills,  Tab. 
XIII.  fig.  IV.  ƒƒ,  through  which  they  are  con¬ 
veyed  from  each  fide  of  the  body,  are  white 
and  very  tranfparent.  Under  thefe,  on  each 
fide,  are  obferved  five  rowing  fins,  Tab.  XIV. 
fig.  i.  rrrr,  of  a  yellow  colour,  by  the  help 
•of  which  the  Worm  fwims. 

I  made  during  my  difledtions  fome  further 
obfervations  on  thofe  branchias  and  their  veifels, 
but  as  I  do  not  know  where  the  papers  are,  the 
obfervations  have  alfo  entirely  flipped  out  of  my 
memory.  Hence  I  am  ignorant  what  ufe  that 
feathered  little  part  ss  is  of,  which  is  feen  un¬ 
der  the  fird  as  yet  entire  pair,  and  whether 


it  be  likewife  found  about  the  other  branchiae 
or  gills.  Neither  do  I  know  the  proper  com¬ 
munication  between  thefe  branchiae  and  the  air- 
pipes,  Tab.  XV.  fig.  iv.  oo,  between  the  latter 
and  the  heart  1 1.  I  cannot  therefore  fay  any 
thing  more  with  certainty  concerning  them 
than  what  may  be  gathered  from  the  figure. 

I  omitted,  to  prevent  confufion,  delineating 
in  this  all  the  air-pipes  which  are  about  the 
heart,  having  exhibited  fome  of  them  only 
entire,  and  others  cut  olf  or  broken  v  v. 

Indeed,  in  my  figures  I  have  not  always  ob¬ 
ferved  the  proportional  magnitude  of  the  parts* 
linee  I  looked  upon  that  as  a  work  of  great 
labour  and  little  ufe,  and  therefore  I  have  not 
fcrupled  fometimes  to  delineate  one  part  larger 
than  another.  Belides,  I  never  intended  to  pub- 
lilh  thefe  experiments,  without  being  fird  re- 
vifed;  and  this  I  have  afterwards  thought  the 
more  necelfary,  becaufe  from  that  time  I  ac¬ 
quired  a  greater  knowledge  of  the  parts  of  thefe 
infedts,  and  became  more  capable  of  afcertain- 
ing  their  anatomy.  I  hope  the  benevolent 
reader  will  kindly  pardon  the  imperfections  of 
this  work,  which  I  mud  confefs  are  innumer¬ 
able  ;  for  what  man  is  able  to  defcribe,  even 
with  the  uninterrupted  labour  of  many  years, 
all  the  miracles  that  are  to  be  met  with  in  this 
little  infedt. 

The  heart.  Tab.  XV.  fig.  iv.  tt ,  is  found 
to  be  placed  in  the  upper  part  of  the  body  in 
the  back,  as  it  is  in  Silk  Worms,  Bee  Worms, 
Cold,  or  Worms  of  Beetles,  Caterpillars,  and 
other  infedts  of  that  nature.  It  is  fomewhat 
protuberant  xxxx  in  feveral  places,  and  it  is  fo 
in  Silk  Worms  alfo,  as  has  been  obferved  by 
the  diligent  Malpighius.  But  this  author  does 
not  feem  to  me,  as  far  as  I  can  learn  from  my 
own  experiments,  to  have  fairly  from  this  drawn 
his  conclufion  that  this  infedt  has  more  hearts 
than  one.  I  have  difcovered  the  motion  of  the 
heart  but  very  inaccurately  in  the  Ephemerus, 
and  only  in  that  part  of  it  which  I  here  repre- 
fent  in  the  figure;  but  I  have  entirely  forgot, 
againd  which  of  the  annular  fedtions  it  was 

O 

placed  in  the  back. 

The  fpinal  marrow,  Tab.  XIV.  fig.  I.  y  y  y, 
is  wonderful  and  very  worthy  of  notice  in  this, 
as  it  is  in  all  other  infedts  that  I  have  diffedted  ; 
it  confids  as  of  eleven  knotty  tubercles,  fome¬ 
what  long  and  oval.  The  fird  of  thefe  knotty 
little  parts  ferves  indead  of  a  brain,  out  of 
which  *  *  the  optic  nerves  may  be  very  didindt- 
ly  feen  to  arife  and  fpread  themfelves.  In 
the  fame  manner  I  have  obferved,  that  the  red 
of  the  nerves  ilfue  from  the  ten  fubfequent 
little  knots ;  but  thefe  that  arife  from  the  lower 
knots,  are  not  fo  numerous  as  thofe  from  the 
upper.  The  fpinal  marrow  is  moreover  found 
to  be  here  and  there  beautifully  drengthened 
with  ligaments  zz ,  which  are  compofed  partly 
of  a  drong  horny  fubdance,  and  partly  of  tendi¬ 
nous  wreaths  or  fafciae.  This  is  the  cafe  in  the 
bread  in  particular,  for  there  the  fpinal  marrow 
fends  out  a  great  many  nerves  to  the  mufcles, 
a  a,  jS  /?,  which  move  the  legs  and  wings  :  the 
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fame  thing  happens  about  the  mufcles  of  the 
branchiae,  Tab.  XIV.  fig.  i.  c  c, ,  and  rowing  fins. 

From  each  little  knot,  Tab.  XIV.  fig.  i-ee, 
of  the  fpinal  marrow,  there  confiant  y  ifiue 
two  fironger  nerves,  which  unite  and  become 
more  fwolten  when  they  approach  the  lubfe- 
quent  nerve  ;  for  which  reafon  the  fpinal  mar¬ 
row  appears  every  where  divided  and  open. 
But  while  it  is  in  its  fiate  of  nature  contained 
within  the  body,  that  gaping  does  not  appear  5  be- 
caufethenervesare  there  only  fimply  contiguous 
to  each  other,  and  do  not  therefore  appear  to  be 
far  diftant  from  each  other;  as  I  have  fhewn 
in  the  fixth  figure,  Tab.  XV.  in  which  the 
fpinal  marrow,  as  it  is  naturally  contained  in 
the  body,  and  the  fourteen  annular  incifions 
of  the  creature  wherein  the  marrow  lies  are 
delineated. 

If  any  one  has  a  mind  to  view  the  fpinal 
marrow,  without  hurting  or  injuring  the  ciea- 
ture,  let  him  fill  the  body  with  air  blown  in 
through  the  hinder  part :  for  thus  the  marrow 
will  be  by  the  force  of  the  fwollen  inteftines 
fo  ftrongly  prefled  againft  the  tranfparent  skin, 
that  one  may  conveniently  view  its  natural 
iituation  and  form,  even  with  the  naked  eye, 
as  well  as  with  a  microfcope.  But  this  con¬ 
trivance  can  be  ufed  in  the  males  only. 

The  fpinal  marrow,  as  well  as  the  other 
parts  of  the  creature,  has  its  air-pipes,  and  in¬ 
deed  a  great  number  of  them ;  fo  that  the 
brain  and  nerves  are  continually  as  it  were  ven¬ 
tilated  with  injeéted  air.  Ï  do  not  doubt  but 
the  marrow  has  veins  and  arteries,  though  I 
never  faw  them  ;  for  in  Silk-worms  I  have 
clearly  feen  various  fmall  veflels  fpring  from, 
and  approaching  to  the  heart,  which  I  have 
even  filled  with  a  coloured  liquid.  But  whe¬ 
ther  they  were  veins  or  arteries,  I  cannot  yet 
affirm. 

The  fpermatic  veflels,  Tab.  XIV.  fig.  1. 
or  genital  organs,  are  as  confpicuous  in  the  male 
of  thefe  Worms,  the  day  before  it  changes  its 
skin,  as  in  the  male  Ephemerus,  or  the  Fly 
thence  produced  after  changing  its  coat.  Thefe 
fpermatic  veflels  are  found  to  be  placed  on  each 
fide  of  the  ftomach  and  inteftines,  and  appear 
like  the  fmall  guts  in  Fiffi.  There  are,  how¬ 
ever,  fome  bendings  and  windings  in  them, 
like  the  feminal  vehicles  in  the  human  fpecies 
and  they  are  found  in  manner  of  tubes  :  there¬ 
fore,  in  this  refpedt,  they  are  alio  analogous 
to  the  fpermatic  veflels  of  fome  quadrupedes, 
as  Moles,  Hedge-hogs,  and  the  like.  They 
are  in  thefe,  Worms  of  an  oblong  figur zfffjf 
and  are  extended  all  over  the  belly,  as  is  evi¬ 
dent  from  the  annexed  figure,  wherein  I  ex¬ 
hibit  one  of  them  taken  out  of  the  body,  and 
the  other  fomewhat  larger  than  nature  in  it. 

I  hey  contain  in  their  cavities  a  very  white 
humour  like  milk,  which  is  the  fperm.  The 
feminal  veflels  themfelves  are  likewife  perfectly 
white,  and  they  are  of  a  thin  and  membranous 
texture,  and  have  many  air-tubes  all  over  them 
both  within  and  without. 


In  the  lower  rings  of  the  abdomen  appear 
two  other  little  parts  d d,  which  likewife  in 
my  opinion  belong  to  the  fpermatic  veflels; 
for  they  feem  to  have  a  common  paflage  with 
them  and  with  the  inteftines,  Tab.  XIV.  fig. 
i.  #  ■  which  however  I  could  not  at  that  time 
fo  accurately  difcover,  being  engaged  in  other 
parts  of  this  diftedtion,  And  indeed  we  muft 
difiedt  a  great  number  of  thefe  infedts,  if  we 
would  endeavour  to  difcover  the  whole  fabriek, 
fearching  in  another  what  we  could  not  ex¬ 
amine  to  our  willies  in  the  former  ;  and  even 
with  this  caution  we  cannot  always  execute 
our  defign  perfedtly. 

The  ovary  is  double  in  the  females,  Tab. 
XV.  fig.  hi.  and  it  is  placed  in  the  fame 
manner  as  the  ovary  in  Fifhes.  But  if  the  skin 
of  the  abdomen  be  opened  a  little  way  with  a 
fine  and  fharp-pointed  pair  of  feiflors,  that  con¬ 
geries  or  heap  of  eggs,  fig.  1.  //,  lituated  on 
each  fide  of  the  foft  part  of  the  belly,  comes 
in  fight.  Between  thefe,  in  the  middle,  the 
ftomach  and  inteftines  ff  are  fomewhat  ob- 
fcurely  feen  through  the  other  parts,  and  the 
latter  are  themfelves  ftrongly  connedted  with 
the  membranes  m  m  of  the  ovary.  The  fto¬ 
mach  and  little  inteftines  appear  the  more 
plainly,  the  more  they  are  filled  with  mud, 
which  is  the  food  of  the  Ephemerus  j  and  for 
this  very  reafon  the  eggs  may  be  feen  alfo  more 
beautifully  ;  for  their  whitenefs,  fhewing  itfelf 
brighter  on  account  of  the  diverfity  of  colours* 
makes  them  the  more  difcernable. 

The  double  ovary  of  the  Ephemerus  has  in¬ 
numerable  air-pipes,  which  are  tied  to  a  fmall 
membrane  that  furrounds  the  ovary;  and  by 
means  of  the  latter  they  are  conveyed  to  the 
little  eggs  hidden  on  the  infide.  But  if  this 
membrane  be  removed  with  the  point  of  a  fine 
needle,  and  fome  part  thereof  put  together 
with  the  eggs  into  a  fpoonful  of  water,  the 
eggs  immediately  feparate  from  each  other, 
and  there  remains  a  fine,  delicate  and  tender 
bundle  of  minute  veflels,  fig.  vu.  g,  which  I 
take  to  be  moftly  air-pipes,  being  like  fine  fila¬ 
ments,  and  confpicuous  by  their  colour  like 
mother  of  pearl. 

The  eggs  are  likewife  fo  extremely  fmall, 
fig.  ii,  that  they  can  fcarce  be  feen.  It  is  there¬ 
fore  neceflary  to  view  them  with  a  good  mi¬ 
crofcope,  and  to  put  them  on  black  or  blue 
paper,  which  contributes  to  their  being  the 
better  diftinguifhed. 

The  eggs  are  of  a  plain  round  and  oblong 
figure,  and  are  furrounded  with  a  tolerable 
firm  membrane,  which  appears  cloudy  under 
the  microfcope,  and  they  are  of  a  white  colour, 
like  the  inner  skin  of  an  egg-fhell.  Since 
therefore  the  eggs  of  the  Ephemerus  are  fo 
fmall  and  delicate,  the  reafon  is  evident,  why 
the  Worms  ifluing  from  them  muft  be  in- 
creafing  three  years  before  they  come  to  per¬ 
fection,  and  are  able  to  commence  their 
change. 
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CHAP.  VII. 

The  figns  hy  which  to  di [cover,  whether  the  Ephemerus  is  to  fly  in  a  Jhort  time  ; 
as  alfo  what  may  prevent  it,  and  to  what  clafs  or  order  of  natural  changes 
it  belongs. 


TH  E  general  preceding  figns  of  the  ap¬ 
proaching  change  of  the  Worms  of  the 
Ephemeri  into  flies,  are,  in  regard  to  the  wea¬ 
ther,  a  warm  and  dry  fpring ;  a  mild  winter, 
without  much  rain  or  fnow ;  and  a  gently 
running  water.  The  peculiar  figns  whereby 
to  know  that  thefe  Worms  will  change  into 
Flies  in  a  fhort  time,  confifts  in  a  protuberance 
of  the  wings  on  the  back;  for  about  that  time 
the  fmooth  and  deprefied  form  of  the  upper 
part  of  the  body  is  changed  into  a  more  fwollen 
and  rounder  ftiape ;  that  is,  that  glutinous 
fluid  which  is  at  other  times  found  in  the  coats 
that  furround  and  defend  the  wings,  becomes 
thicker  and  more  clammy  :  hence  it  is,  that 
the  wings  are  at  that  time  in  fome  degree  vifi- 
ble  through  their  external  skin,  Tab.  XIII. 
fig.  vii.  aa. 

Thefe  figns  are  more  certain  when  the  co¬ 
lour  of  the  wings  within  is  obferved  to  change 
from  a  yellowifli  and  palifh  to  a  grayifh  hue. 
There  is  alfo  a  ftill  greater  certainty,  if,  after 
the  external  coat  of  the  wings  is  taken  off  from 
the  infedt's  body,  the  wings  can  be  expanded 
without  hurting  them :  as  appears  in  Tab. 
XIV.  fig.  I.  under  the  letters  ese;  where  I 
exhibit  the  magnified  wing,  and  as  it  is  art¬ 
fully  folded  by  nature. 

Another  fign  likewife  prefents  itfelf  in  the 
difledtion  of  thefe  infedts :  that  is,  when  we 
find  the  genital  parts  and  eggs  have  acquired 
their  full  bignefs,  their  due  hardnefs,  and  true 
figure.  We  may  then  take  the  whole  creature 
out  of  its  skin,  by  art,  and  by  this  contrivance 
change  it  into  the  form  of  a  flying  Ephemerus 
ourfelves,  not  waiting  the  moment  of  nature. 

All  the  vifcera  of  this  infedt  are  then  cleared 
from  their  contents,  which  were  a  kind  of 
dirt;  nor  is  there  any  thing  in  the  ftomach 
and  inteflines  but  tranfparent  and  depurated 
humours,  which  appear  the  more  dusky,  foul, 
and  coloured,  the  further  the  time  of  the 
change  is  diftant ;  fo  that  they  are  fometimes 


yellowifli,  and  fometimes  dusky  and  red.  At 
other  times  a  little  mud  is  found  in  the  extre¬ 
mity  of  the  thick  and  ftraight  gut  and  colon  ; 
but,  on  the  contrary,  thefe  infedts  are  all  over 
clear  and  tranfparent,  when  the  time  of  their 
change  is  juft  at  hand. 

The  following  accidents  keep  back  the1 
changes  of  the  Ephemerus,  deftroy  its  life,  or 
prevent  its  growth  ;  infomuch  that  fo  great 
numbers  of  thefe  infedts  are  not  produced  as 
might  be  expedted  ;  nor  do  they  come  to  fuch 
maturity.  An  inclement,  boifterous,  tem- 
peftuous,  long,  rainy  and  fnowy  winter,  de- 
ftroys  numbers.  By  this  the  cells  inhabited  by 
the  Worms  are  deftroyed,  being  worn  out,  or 
fliut  up  and  covered  with  fand.  Too  much 
drought  or  dry  weather  afterwards  occafions 
the  fame  deftrudtion  ;  for  they  are  then  com¬ 
pelled  to  quit  their  little  cells,  and  make  them- 
felves  new  ones  from  the  decreafe  of  the  wa¬ 
ter  ;  and  many  are  loft  in  this  operation. 
From  what  has  been  faid,  we  may  eafily  fee 
what  favours  and  what  injures  the  Ephemerus ; 
what  leflens  it  troubles  and  misfortunes,  and 
what  increafes  and  multiplies  them. 

What  I  have  a  little  before  advanced  con¬ 
cerning  the  maturity  of  the  wings,  fliews  to 
which  of  the  orders  of  the  four  natural  tranf- 
mutations  this  infedt  belongs ;  that  is,  to  the 
fecond-  clafs  or  order.  For  all  the  infedts  of 
this  order  are  changed  in  the  fame  manner  as 
the  Ephemerus. 

Indeed,  Clutius  feigns  that  the  Worm  of  the 
Ephemerus  is  changed  into  a  Nymph  of  the 
third  order,  and  on  this  lofes  all  its  motion, 
like  the  Nymphs  of  Silk-worms ;  he  even  ex¬ 
hibits  a  figure  of  that  Nymph,  though  there 
is  no  fuch  thing  in  all  nature.  Hence  it  is  evi¬ 
dent  how  much  they  are  deceived  who  negledt 
the  truth  of  experiments,  and  give  credit  to 
their  own  reafonings,  or  to  the  falfe  relations 
of  others. 


CHAP.  VIII. 


How  and  in  what  a  wonderful  majmer  the  Worm  is  transformed  into  an 

Ephemerus . 


WHEN  the  time  of  the  change  of  the 
Worm  of  the  Ephemerus  is  approach¬ 
ing,  and  the  wings,  Tab  XIII.  fig.  vii.  aa , 
hidden  in  the  cafes  or  hulks,  have  acquired 


their  due  ftrength  and  form,  and  that  it  is  no 
longer  in  the  power  of  the  Worm  to  delay  its 
change;  thofe  wdiich  have  their  parts  thus  dif- 
pofed  and  prepared,  march  out  of  their  habi- 
G  g  tations 
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tations  into  the  water.  This  ufually  happens 
in  the  evening  between  fix  of  the  clock  and 
half  an  hour  after.  This  1  obferved  on  the 
thirteenth  of  the  month  of  June,  in  the  year 
1671,  purfuing  the  change  of  the  Worms  of 
the  Ephemerus. 

The  other  Worms,  which  are  not  as  yet 
come  to  this  date  of  growth,  remain  in  their 
cells.  Thofe  which  have  crept  into  the  wa¬ 
ter  move  forward,  and  make  all  the  hade  they 
can  from  the  bottom  to  the  furface  •  which, 
when  fome  more  fwiftly  and  others  more 
dowly  are  arrived  at,  each  of  them,  fig.  vn. 
is  changed  into  a  winged  infeed,  fig.  vi.  and 
vin.  But  this  change  or  cading  of  the  fkin 
is  fo  fuddenly  performed,  that  even  the  mod 
attentive  perfon  cannot  otherwife  judge,  than 
that  the  Worm  breaks  or  burds  its  way  and 
fwiftly  flies  out  of  the  middle  of  the  water. 

Every  infeed  that  I  have  hitherto  obferved 
has  a  certain  and  determined  time  appointed 
for  it  by  the  omnipotent  God,  to  expand  its 
wings  and  dry  them,  that  they  may  become 
fmooth  and  polifhed,  before  they  are  able  to 
prepare  themfelves  for  flight.  But  the  Ephe¬ 
merus,  on  the  contrary,  is  almod  at  one  and  the 
fame  point  of  time  a  reptile  and  a  flying  crea¬ 
ture.  Wherever  one  fees  at  this  time  a  little 
water  bubble  up,  if  we  cads  our  eyes  on  the 
furface,  there  is  immediately  a  winged  infed 
obferved  to  iflue  out  of  the  middle  of  the 
water.  Argus  would  want  eyes,  if  he  fhould 
attempt  to  trace  thefe  miracles  of  the  adorable 
Creator  of  the  univerfe. 

If  any  one  goes  into  a  boat  and  fixes  in  a 
fituation  diredly  againd  the  defeending  dream 
of  a  river,  then  he  may  very  well  fee  thefe 
infeeds  emerging  or  riling  up,  and  cading  their 
skin.  For,  though  you  fhould  as  foon  as  pofii- 
ble  catch  the  Worm  dill  floating  on  the  water, 
yet  you  can  fcarce  look  at  it  before  it  is  winged 
and  flying.  This  may  however  be  prevented, 
and  the  Worm  taken  out  of  the  river  before 
tne  change  is  performed,  if  it  be  druck  a  little, 
or  bruifed  on  the  bread  ■  which  is  neceflary  to 
be  done,  if  one  would  view  the  creature  at 
this  period  not  yet  changed,  but  covered  with 
its  skin. 

i  It  is  difficult  to  fay  what  is  the  reafon  that 
thefe  wings  are  fo  fwiftly  expanded,  and  yet 
have  neither  mufcles  nor  joints  in  them,  but 
only  artificially  plaited  and  folded  ;  nay,  they 
mud  again  change  their  skin  the  moment 
after.  This  difficulty  furely  is  very  worthy  to 
be  folved.  I  indeed  thought  it  neceflary  that 
thefe  wings  fhould  be  provided  with  mufcles 
and  joints  in  the  fubdance  of  them,  as  we 
have  obferved  in  many  other  inleds;  for  the 
,  er  can  hy  the  help  of  luch  joints  and  muf¬ 
cles  very  artificially  contrad  their  wings  into  a 
nasrow  compafs,  and  again  quickly  unfold  or 
difplay  them.  I  his  holds,  amongd  the  red 
in  Ear-wigs,  which  hide  or  put  up  very  long 
wings  in  a  fmali  fheath,  which  folds  and  co¬ 
vers  them  fo  neatly,  that  they  feemto  be  quite 
deltitute  of  wings.  But  though  the  Ear-wigs 


can  by  the  power  of  mufcles  and  joints,  which 
they  have  in  the  middle  of  their  wings,  clofe- 
ly  fold  thefe  wings  in  the  fame  manner  as  in 
the  Ephemerus,  which  has  not  yet  gone  through 
its  change,  and  again  quickly  expand  them  ; 
and  though  I  thought  the  Ephemerus  was  in 
need  of  the  like  affidance,  yet  the  fupreme 
Archited  has  not  been  pleafed  to  make  ufe  of 
the  fame  drudure ;  and  it  appears  that  even 
this  drudure  was  not  neceflary. 

If  the  trials  that  I  have  hitherto  made  can 
throw  any  light  on  this  indantaneous  expanfion 
of  the  wings,  it  mud  confid  in  this;  that  I 
think  the  water,  which  is  warmer  on  the  fur- 
lace  than  in  the  bottom  of  the  river,  flowing 
all  over  and  penetrating  into  the  wings,  con¬ 
tributes  very  much  to  their  expanfion.  For  by 
the  affidance  of  the  water,  the  blood  which  is 
then  driven  out  of  the  heart  into  the  wings, 
in  order  to  promote  this  needful  expanfion, 
may  be  impelled  with  greater  force,  in  the 
fame  manner  as  we  fee  the  blood  is,  by  the 
help  of  hot  water,  drawn  more  plentifully  into 
the  feet,  and  thofe  parts  are  more  didended 
when  any  one  is  blooded  in  the  foot.  Thus, 
becaufe  the  blood  and  all  the  humours  in  this 
infed,  when  it  gets  into  the  water  fwims 
about  and  is  employed  in  changing  its  skin, 
are  violently  moved;  hence  the  furrounding 
water  may  be  of  great  fervice  to  impel  the  hu¬ 
mours  contained  in  the  wings,  fo  that  they 
may  be  more  expanded.  Wherefore  we  like- 
wife  obferve  that  in  the  wings  of  infeds,  if 
wounded  at  that  time,  there  follows  a  mortal 
hemorrhage,  or  if  the  creature  furvives,  the 
wings  are  never  afterwards  difplayed.  To  the 
more  ready  expanfion  of  thefe  wings,  the  im¬ 
pelled  air  likewife  probably  contributes  very  * 
much,  becaufe  it  is  conveyed  thither  through 
the  numerous  pulmonary  tubes,  and  may  ferve 
for  giving  drength  and  firmnefs  to  the  pulmo¬ 
nary  pipes,  and  for  expelling  the  humour 
from  thence.  If  you  cut  off  the  wings  of  the 
Worm  of  the  Ephemerus  when  it  is  very  near 
its  change,  and  throw  them  into  a  bafon  of 
water,  you  will  immediately  fee  them  expand¬ 
ing  by  force  of  the  water  flowing  round  them, 
and  at  length  extending  themfelves  into  their 
natural,  fmooth,  and  even  furface,  fo  that  they 
would  ferve  the  creature  to  fly,  if  they  were 
dry  and  drong  enough.  I  have  often  made 
this  experiment  on  the  wings  of  this  infed, 
and  by  that  means  have  in  fome  meafure  learned 
how  they  are  expanded.  When  I  have  put 
them  in  the  water,  in  the  manner  beforemen- 
tioned,  I  have  obferved  that  their  larger  folds 
were  ffrd  opened,  Tab.  XIV.  fig.  1.  sss,  and 
then,  by  degrees,  the  wings  were  dretched  out 
in  length,  Tab.  XIII.  fig.  ix.  Afterwards  the 
longitudinal  plaits  of  the  wings  were  expand¬ 
ed,  fig.  x.  until  at  length  the  whole  wings, 
fig.  XI.  were  entirely  ffiewn  open.  This  may 
be  feen  in  the  infed  itfelf,  fig.  vm.  which  I 
have  delineated  from  the  life  ;  but  the  figures  of 
the  wings  beforementioned  are  drawn  with 
the  help  of  a  microfcope.  So  long  as  the  wings 

con- 
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continue  in  their  plaits  and  folds,  they  are  of 
a  dark  gray  colour ;  but  this  by  degrees  becomes 
more  faint  when  they  are  expanded. 

When  the  Ephemerus  has,  fig.  vi.  and  viii. 
taken  its  firft  flight,  it  feeks  out  with  all  fpeed 
for  fome  place  where  it  may  quietly  reft ;  and 
having  found  fuch  a  one,  it  cads  off,  fig. 
xii.  and  xiii.  a  very  thin  and  tender  skin 
from  its  whole  body,  that  is,  from  its  head, 
bread,  belly  and  wings.  But  before  I  treat  of 
this  other  change  of  the  skin,  I  muft  ob- 
ferve  that  it  is  always  made  on  dry  land, 
whereas  the  former  is  conftantly  performed  in 
the  water.  And  the  firfl  change  is  likewife 
much  more  admirable  and  worthy  of  obferva- 
tion  than  the  lecond.  When  the  Ephemerus 
firft  caft  its  skin  or  outward  coat  on  the  furface 
of  the  water,  it  at  that  time  entirely  loles  its 
former  fhape  ;  but  this  is  not  the  cafe  in  the 
fecond  change. 

Therefore  under  the  firft  of  thefe  changes, 
in  which  the  skin  of  the  Worm  opening  on 
the  head  and  back,  fuddenly  is  feparated  from 
the  body,  until  the  Fly  fpeedily  and  quickly 
makes  its  way  from  thence,  fome  very 
confiderable  parts  are  loft,  that  is,  fig.  iv. 
f  f  all  the  branchias  or  gills  on  each  fide, 
together  with  the  ten  rowing  fins  under  them. 
Nay,  when  thefe  branchiae  are  feparated,  they 
do  not  leave  even  their  hairs  upon '  the  body, 
but  all  vanifh  away  fo  entirely,  that  only  fome 
fmall  veftiges  or  points  remain  of  them,  which 
form  a  little  margin  or  border  on  the  fides  of 
the  belly.  The  Ephemerus  lofes  alfo  its  teeth 
or  forceps  c ,  and  the  former  fhape  d  d  of  its 
legs,  and  the  cafes  of  its  wings  e,  and  tails  g, 
and  other  parts.  Hence  the  Ephemerus  having 
gone  through  this  change  of  its  skin,  is  become 
as  it  were  another  creature,  fig.  vi.  and  vi  1 1. 

But  as  it  is  very  difficult,  perhaps  impof- 
fible  to  obferve  all  thefe  things  in  the  very  Ihort 
fpace  of  time  in  which  the  skin  is  calling,  any 
perfon  may  do  this  at  his  leifure,  if  he  gently 
and  dextroufly  ftrips  the  Worm,  that  is  to 
change  immediately,  of  its  skin.  For  then  the 
parting  branchiae  or  gills,  which  adhere  to  the 
exuviae  or  call  skin  of  the  Worm,  are  feen  very 
plainly  :  there  likewife  appear  thofe  prominent 
apiculi  or  points  they  leave  on  the  body  of  the 
Ephemerus  itfelf;  nay,  you  may  likewife  fee 
thofe  little  holes  which  received  the  apiculi  or 
points  jull  mentioned.  The  pulmonary  tubes 
may  be  likewife  feen.  Why  Ihould  I  fay  any 
thing  of  the  mufcles,  tendons,  veflels,  and 
nerves  which  are  feparated  from  their  mem¬ 
branes,  like  ripe  fruit  falling  from  a  tree  ?  for 
neither  real'on,  obfervation,  nor  experience  can 
difcover  any  thing  of  them,  lince  they  are  all 
directed  by  the  omnipotent  wifdom  and  provi¬ 
dence,  and  conducted  in  fuch  a  wonderful 
manner  that  they  are  altogether  incomprehen- 
fible. 

Again,  though  many  parts  of  the  Worm  of 
the  Ephemerus  are  extended  and  become  longer 
under  the  firfl  change  of  its  skin,  yet  the 
horns  which  projed:  from  the  fore  part  of  the 
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Worm’s  head  only  call  their  skin,  and  when  it 
is  off  they  become  more  (lender  and  fhort  in  the 
flying  Ephemerus  than  they  were  in  the  Worm 
itfelf.  The  change  that  happens  about  the  eyes 
merits  yet  greater  attention,  for  their  cornea 
tunica  which  was  of  a  fmooth  and  equal  furface 
in  the  Worm,  feems  in  the  Ephemerus,  after 
calling  its  skin,  to  confill  of  a  congeries  of 
many  eyes,  which  form  a  little  net  equally  di¬ 
vided.  The  legs  likewife,  together  with  two 
of  the  tails,  become  as  long  again  by  the 
change  :  but  the  third  or  middle  tail  is  entirely 
taken  off,  having  ferved  no  purpofe  but  to  the 
Worm. 

When  I  fay  the  two  eyes  of  this  creature  are 
compofed  of  a  congeries  of  leffer  eyes,  fix,  nay 
feven  thoufand  of  which  I  have  obferved  thus 
clullered  together  in  fome  infeds,  whereas  in 
others,  as  Spiders  and  Scorpions,  they  are  dif- 
perfed  all  over  the  body ;  I  would  not  have  any 
one  conclude  from  thence,  that  thefe  eyes  are 
formed  as  they  are  in  the  human  fpecies  and 
other  known  animals.  They  are  by  no  means 
fuch,  for  they  want  the  humours ;  but  every 
globular  divifion  of  them  emits  an  hexago¬ 
nal  filament  like  a  needle,  which  terminates  in 
the  net-like  tunic  or  coat  of  the  eyes,  and  this 
coat  itfelf  ends  at  the  nerve  and  brain :  fo 
that  thefe  creatures  fee  in  a  different  manner 
from  us.  We  fee  by  the  affillance  of  rays  col- 
leded  on  the  infide  of  our  eyes,  but  thefe  per¬ 
form  vifion  by  a  colledion  of  nervous  fila¬ 
ments,  which,  when  they  fee,  are  lightly  and 
gently  affeded  and  moved  in  their  prominent 
extremities  by  vifible  objeds,  and  by  the  rays 
of  light  or  colours  and  other  appearances,  as  I 
have  deferibed  at  large,  and  expreffed  in  figures 
in  my  treatife  on  Bees. 

As  to  the  fucceeding  change  of  the  skin  of 
the  Ephemerus,  which  immediately  and  without 
interruption  follows  the  fir  11,  we  are  to  ob¬ 
ferve  therein,  that  the  Ephemerus  having  once 
call  its  skin,  choofes  no  particular  place  to  reft 
or  fettle  in,  in  order  to  undergo  the  other. 

It  fixes  upon  any  place  it  can  find  in  its  flight, 
and  it  does  not  regard  whether  it  be  wood, 
Hone,  earth,  a  tree,  a  boat,  a  Ihip,  a  beall,  or 
a  man.  It  feems  to  be  a  moll  innocent  little 
creature  indifferent  to  every  thing,  fo  that  it 
can  reft  any  where,  in  order  to  caft  off  this 
fecond  skin,  which  is  done  in  the  manner  fol¬ 
lowing. 

The  Fly  firmly  and  ftrongly  fallens  its  legs, 
which  are  armed  with  fharp  claws  for  that 
purpofe  j  then  it  appears  as  if  feized  with  a 
Ihuddering  and  trembling  motion,  and  imme¬ 
diately  its  skin  opens  on  the  middle  of  its  back 
in  the  fmall  Ihield  that  is  placed  there  :  this 
opening  becomes  by  degrees  fo  large  towards 
the  fore  parts,  that  the  creature  can  thruft  its 
head  out  ol  it.  After  this  it  draws  its  legs  alfo 
out  of  the  skin,  Tab.  XIII.  fig.  xii,  xiii. 
whilft  the  claws,  adhering  to  the  call  skin,  are 
in  the  mean  time  Hill  firmly  fixed  in  their 
places;  and  this  indeed  contributes  much  to  re¬ 
move  the  skin  from  the  reft  of  the  body. 

Moreover, 
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Moreover,  it  mu  ft  be  well  obferved,  that  the 
head  and  legs  are  ftript  of  their  skin  m  the 
fame  manner  as  we  draw  our  feet  out  o  our 
fhoes,  or  our  head  out  of  a  narrow  cap.  But 
as  to  the  other  parts,  namely,  the  fiift  and  se¬ 
cond  pair  of  wings,  the  skin  is  drawn  oft  from 
them  in  fuch  a  manner,  as  that  the  infido  is 
turned  out  and  the  outftde  in,  as  we  invert  a 
limber  pair  of  gloves,  the  inward  lor  free  or 
infide  of  the  fingers  being  pulled  out.  At  tin 
time  when  half  the  skin  is  drawn  oft  the  wings, 
thefe  infeds  are  as  helplefs  captives,  and  fixed 
in  that  condition,  fig.  xn.  they  even  lie  for 
fome  time  without  any  fenfible  or  remaikable 
motion.  The  reft  of  the  body  is  likewiie  by 
this  fecond  change  extended  and  becomes  much 
longer,  and  the  tails  become  a  third  part  longer 
than  they  were  after  the  firft  change.  So  that 
the  tail  and  legs  which  were  made,  undei  the 
firft  change,  a^third  part  longer,  are  now  again 
as  much  more  lengthened  ;  out  this  holds  more 
perfectly  in  the  tails  than  the  legs.  For,  as  the 
tail  confifts  of  hollow  rings  which  are  capable 
of  being  drawn  out  from  each  other,  hence  its 
extension  is  much  more  confpicuous  than  that 
of  the  legs,  becaule  the  latter  only  lay  folded 
in  the  skin,  but  are  now  extended  fully  to  their 
length,  and  nothing  more.  It  is  moreover 
to  be  obferved  in  regard  to  the  tail,  that  its 
hairs,  which  were  planted  very  thick  in  the 
Worm  of  the  Ephemerus,  are  placed  more  re¬ 
mote  from  one  another  when  it  flies,  and  they 
alfo  become  much  finer  and  thiner,  fince  they 
likewife  caft  their  skin  twice,  and  appear  ifluing 
out  of  their  hairs  as  out  of  little  fheaths. 

The  Ephemerus  having  thus  partly  fhaken  and 
partly  drawn  off  its  skin,  by  inverting  or  turn¬ 
ing  it  infide  out,  being  now  perfect,  feeks 
again  the  water,  on  the  furface  of  which  it  flies 
and  beats  up  and  down  gently  and  quickly, 
and,  as  it  feems,  wantonly  lports  and  plays, 
and  then  refts  again,  leaning  on  its  tails,  and 
finking  its  wings  againft  each  other.  Whilft 
the  Fly  is  thus  in  motion  on  the  furface  of  the 
water,  and  loofely  playing  with  its  wings,  its 
tail,  which  is  hollow  and  full  of  hairs,  very 
eafily  fupports  the  body;  for,  as  it  contains  air 
in  it,  it  is  therefore  carried  lightly  upon  the 
furface  of  the  water,  and  does  not  fink  under 
it.  Something  like  this  is  obferved  in  feveral 
other  infeóts,  which  will  continue  in  the  fame 
manner,  fufpended  on  the  furface  of  the  water 
by  the  help  of  hairs,  within  and  between 
which  the  air  is  detained,  as  is  the  cafe  in  the 
Worms  out  of  which  Gnats  and  Gad-Flies  are 
pioduccd..  I  he  air,  however,  floes  not  always 
continue  in  the  tails  of  the  Ephemerus,  but 
fometimes  comes  out  of  it,  and  may  at  any 
time  be  let  out  if  they  are  pricked  with  a  nee- 
<]  e,  in  order  to  dry  and  preferve  them  ;  for 
men  they  genei  ally  become  corrugated  or  wrin- 
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kled,  and  fink  or  fall  together.  There  is  alio 
another  reafon  why  the  Ephemerus  flies  thus 
lightly  on  the  furface  of  the  water,  and  that 
is7  becaufe  it  carries  a  fmall  bladder  full  of  air 
in  its  body  ;  unlefs  we  fhould  rather  incline  to 
think  that  it  is  the  ftomach  of  the  Ephemerus, 
which  is  then  inflated  or  blown  up  with  air. 
But  I  fhall  affirm  nothing  certain  concerning 
this  matter,  fince  it  is  not  fufllciently  clear  to 
myfelf. 

The  male,  fig.  vi.as  appears  to  me,  changes 
its  skin  twice,  but  the  female,  fig.  vm.  only 
once.  I  do  not,  however,  advance  this  as  un¬ 
doubted  truth,  fince  I  have  not  yet  confirmed 
it  by  a  fufficient  number  of  experiments.  For 
this  reafon,  if  it  be  thus,  we  obferve  that  the 
tails  of  the  female  are  a  third  part  fhorter  than 
the  tails  of  the  male.  Belides,  another  more 
remarkable  difference  is,  that  the  eyes  in  the 
male  are  twice  as  large  as  in  the  female.  A 
third  difference  is,  that  the  yellow  colour  of 
the  body  in  the  male  approaches  more  to  red 
than  in  the  female.  The  male  likewife.  has, 
befides  his  two  larger  tails,  four  appendages, 
like  crooked  little  tongues,  which  cannot  be  fo 
diftinfitly  feen  in  the  female.  Thefe  are  the 
great  differences  of  the  two  fexes. 

The  Ephemerus  does  not  engender  either  in 
the  body  of  the  water,  or  on  land,  nor  in  the 
air,  but  the  female  throws  out  her  eggs  on  the 
furface  of  the  water,  and  the  male  afterwards 
cafleth  his  fperm  upon  them  and  he  has 
probably,  for  this  purpofe  larger  eyes  given  him 
by  the  all-feeing  Creator,  that  by  means  of  this 
advantage  he  may  eafily  find  out  the  eggs  of 
the  female  wherever  fhe  has  dropped  them. 
As  therefore  a  great  many  fpecies  of  fifh  with¬ 
out  coition  throw  out  their  eggs  into  the  bot¬ 
tom  of  the  water,  to  be  afterwards  impreg¬ 
nated  by  the  male,  fo  the  Ephemerus  throws 
its  fperm  into  the  water.  Thefe  eggs,  when 
caft  out,  are  not  collected  and  concreted  toge¬ 
ther  in  the  form  of  a  perfect  ovary,  like 
that  which  the  Ephemerus  carries  in  its  body, 
but  are  feparated  and  difperfed  from  each  other 
as  they  are  in  fifh.  That  the  Ephemerus  while 
a  Worm  does  not  perform  the  bufinefs  of  coi¬ 
tion  in  the  water,  is  manifeft  from  hence,  that 
it  does  not  come  out  of  its  cells  only  at  the 
time  it  is  to  caft  its  skin.  Nay,  if  it  fhould 
go  out  of  them,  as  it  fometimes  does  through 
neceffity,  or  to  breathe  frefh  air,  yet  it  is  by 
no  means  able  to  do  any  act  to  propagate  its 
fpecies  in  the  water,  for  it  cannot  remain  fuf¬ 
pended  in  the  water  but  while  fwimming,  and 
it  finks  immediately  to  the  bottom  when  it  has 
a  mind  to  reft  in  it :  but  at  the  bottom  it  has 
no  fixed  refidence  till  it  has  made  a  new  cell  or 
habitation  for  itfelf.  To  thefe  we  may  add 
another,  the  ftrongeft  argument  of  all,  that  is, 
that  no  infeft  ever  enter  upon  the  bufinefs  of 


nf|,1S’ J  Tg  1  common  with  fifh,  is  ftrange  among  the  infeft  kind  ;  but  in  the  whole  compafs  of  natural  hifiory  nothing  is  more 
t  j '  FfiLr  Tr  nan  1  F  :mPlegnatl°n  Of  the  eggs,  nor  any  thing  fo  little  underftood  ;  it  feems,  they  may  not  only  be  impreg- 
-  C  rV,  fe/' 01  T  op  on  oicni  \\hen  laid  by  the  female,  but  even  by  the  fame  fluid  call  at  random  while  they  are  yet 
•  i  h  r  i  .  C  WG-'  iV  °niUr  f>2mours  is  particular  in  his  obfervation  of  the  water  Newt,  the  male  of  which  has  no 
are  fo  ii n^re^nateT^  ^  ^C!"m  * 16  Water  near  t'le  female,  whofc  eggs,  though  none  of  the  fperm  abfolutely  enters  her  body. 
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generation,  until  they  have  cart  their  laft  skin. 
At  leaft,  I  have  been  taught  fo  by  all  the  ex¬ 
perience  I  have  had  in  their  examination. 

Neither  do  the  Ephemeri  breed  or  engen¬ 
der  in  the  air  3  this  may  be  eafily  obferved  when 
they  fly.  Befides,  they  could  not  poffibly  breed 
in  the  air,  becaufe  the  legs  of  the  males  are  fo 
vaftly  lengthened  after  the  laft  change  of  the 
skin,  that  Clutius  took  them  for  horns.  Thofe 
who  would  favour  fuch  an  opinion,  muft  con- 
fider  what  an  apparatus  is  neceflary  for  fuch 
coition  in  the  air  ;  as  may  be  feen  in  thofe  Flies 
which  do  it,  and  particularly  in  the  Libellre, 
which  perform  their  venereal  embraces  in  a 
wonderful  manner,  flying  and  wandering  all 
the  time  in  the  air,  vifibly  coupled  a  long  while 
together. 

I  therefore  conclude  from  all  my  obferva- 
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tions,  that  the  Ephemeri  never  engender 
together,  either  in  the  air  or  water,  but  that 
the  female  only  throws  her  eggs  on  the  water, 
and  the  male  afterwards  pours  itsfperm,  which 
it  carries  about  it  flying,  as  the  female  does  its 
eggs,  upon  them  j  fo  that  this  operation  is 
performed  without  any  communication  of  the 
two  fexes.  All  thefe  things  are  haftily  tranf- 
aCted  in  the  fhort  period  of  a  moft  tranfi- 
tory  life,  fo  that  a  more  accurate  inquiry  into 
them  cannot  pofiibly  be  made. 

Thefe  little  creatures  do  noteat  in  the  whole 
courfe  of  their  lives,  while  perfeCt  flying  crea¬ 
tures,  as  is  alfo  the  cafe  with  many  other  in- 
feCts.  I  have  likewife  found  by  experience, 
that  Frogs,  Lizards,  Serpents  and  Cameleons, 
are  capable  of  living  without  eating  many  weeks  $ 
nay  months. 

*  P.  IX. 

,  and  what  hajlens  its  death. 


TH  E  Ephemerus  thus  flying  about  and 
wandering  over  the  furface  of  the  wa¬ 
ter,  and  moving  fometimes  up  and  fometimes 
down  through  the  air,  never  lives  more  than 
four  or  at  moft  five  hours,  that  is  from  fix  of 
the  clock  in  the  evening,  or  half  an  hour  after, 
until  eleven  at  night.  This  I  fay  from  experi¬ 
ence,  becaufe  I  have  carried  fome  of  them  en- 
clofed  in  a  box  into  my  chamber,  and  there 
accurately  obferved  the  length  of  their  lives. 
All  die  in  this  very  fhort  fpace  of  time,  nor 
do  any  of  them,  which  is  a  matter  Very  wor¬ 
thy  of  obfervation,  die  a  natural  death  on  land. 
All  of  them  invariably  go  to  the  water  again, 
after  they  have  gone  through  the  fecond  change 
of  their  skin.  God  therefore,  the  fupreme  artift, 
has  been  pleafed  to  aflign  this  infedt  a  fhort  life 
that  furpaffes  all  adoration. 

Who  has  fo  great  a  genius,  or  is  fo  converfant 
in  the  art  of  writing,  as  to  be  able  to  deferibe, 
with  a  due  fenfe,  the  trouble,  and  misfortunes 
this  creature  is  fubjeCt  to,  during  the  fhort  con¬ 
tinuance  of  its  flying  life.  For  my  part,  I  con- 
fefs  I  am  by  no  means  able  to  execute  this  task. 
Nor  do  I  know  whether  nature  ever  produced 
a  more  innocent  and  Ample  little  creature, 
which  is,  notwithftanding,  deftined  to  undergo 
fo  many  miferies  and  horrible  dangers. 

Befides,  that  the  life  of  the  Ephemerus  is 
fhort,  nay,  amazingly  and  incomprehenfibly  fo, 
an  infinite  number  of  them  are  always  deftroyed 
in  the  birth,  being  devoured  by  fifh.  Nor  does 
Clutius  acquit  any  fpecies  of  fifh  of  this  barba¬ 
rity  except  the  Perch  and  Pike.  Though  the 
reft  of  the  Ephemeri  have  efcaped  this  cruel 
danger,  yet  on  land,  when  they  are  engaged  in 
the  great  work  of  changing  their  skin,  they  are 
barbaroufly  devoured  by  Swallows  and  other 
birds.  Nay,  if  they  efcape  this  danger,  when 
they  afterwards  approach  again  to  the  furface 
of  the  water,  and  carelefsly  fport  and  play  there 


with  their  wings  and  tails,  they  a  fecond  time: 
become  a  prey  to  the  fifh*  which  drag  them 
away  to  the  dark  bottom  of  the  water  and  de¬ 
vour  them.  If  they  fly  higher  into  the  air, 
another  kind  of  torment  attends  them,  for  then 
they  are  perfecuted  with  a  different  barbarity 
by  other  kinds  of  birds,  which  tear  their  limbs 
afunder  and  devour  them.  Though  thefe  in¬ 
fers  then  are  the  moft  innocent,  perhaps,  of  all 
others,  they  are  more  cruelly  treated  or  ufed 
than  the  moft  mifehievous  of  wild  beafts. 

As  the  Ephemerus  abounds  with  ufeful  lef- 
fons  and  moral  precepts,  fo  it  affords  fufficient 
matter  for  various  /peculations.  It  is  ingen- 
dered,  grows  to  its  bignefs,  and  then  generates, 
lays  eggs,  cafts  its  fperm,  grows  old,  and  dies 
in  the  fpace  of  five  hours.  This  fhort  time 
comprehends  the  morning,  noon  and  evening 
of  its  life. 

When  the  Ephemerus  is  flying,  and  particu¬ 
larly  a  little  before  the  end  of  that  time,  the 
Trout,  which  eats  it  as  its  food,  comes  to  its 
perfection  :  its  flefh  and  flavour  being  finer  than 
at  any  other  time.  This  I  have  been  allured 
of  by  Nicholas  Tulpius,  formerly  conful  at 
Amfterdam,  for  he  fairly  made  trial  of  the 
matter. 

One  may  ask  further  this  queftion,  why,  ex- 
clufive  of  all  thofe  dangers  and  misfortunes,  the 
life  of  the  Ephemerus  fhould  be  fo  fhort  ?  In 
anfwer  to  this  let  it  be  obferved,  that  the  eggs 
of  the  Ephemerus,  whilft  it  ftill  fwittis  as  a 
Worm,  are  arrived  to  their  perfection,  fo  that 
as  foon  as  the  infeCt  is  increafed  and  perfected 
by  changing  and  extending  its  limbs,  thofe  eggs 
are  inftantly  fit  for  production  or  birth  :  to 
which  may  be  added,  that  the  Ephemerus  has 
not  the  nourifhing  of  its  offspring  ;  wherefore 
God  has  made  this  creature  likewife,  more  than 
others,  void  of  reafon,  as  the  Oftrich  among 
birds,  that  He,  from  whom  fprings  all  reafon 
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and  knowledge,  might  take  upon  himfelf  die 
care  of  nourishing  its  progeny. 

Since  therefore  this  creature  aflumes  its  wing¬ 
ed  form  only  to  propagate  its  fpecies,.  it  follows, 
that  when  this  is  done,  its  death  is  naturally 
near  at  hand,  and  for  this  purpofe  it  ieems  to 
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remain  three  years  hidden  in  the  water  and 
mud,  and  to  undergo  after  that  time  its  change, 
and  o-et  wings  in  that  form  living,  till  this  bu- 
finefs  of  generation  is  performed,  and  then  it 
dies. 


C  H  A  P.  X. 

That  the  Ephemerus  kind  flies  three  days  andfometimes  four :  certain  other /peeks 

thereof  are  alfo  defer  ibed. 


np  HAT  the  Ephemeri  are  changing  and 
flying  during  three  days  continually,  is 
known  to  all  who  live  near  the  riveis,  famous 
for  this  annual  miracle ;  I  have  obferved  them 
flying  the  fourth  ;  nay,  even  the  fifth  day,  but 
then  very  few  in  number.  Thefe  were  a  fuo 
ceflion  of  the  infers  hatched  one  after  another, 
and  hence  I  think  thefe  had  been  Worms  of 
the  lame  year,  the  wings  whereof  had  acquired 
their  maturity  fomewhat  flower  than  fome  others ; 
and  that  thefe  latter  were  flek,  or  prevented 
by  fome  other  impediment,  which  hindered 
their  change  in  the  appointed  time.  As,  on 
the  other  hand,  it  is  certain  that  the  transfor¬ 
mation  of  the  Worms  of  this  fpecies,  which 
are  changed  before  their  time,  happens  on  ac¬ 
count  of  their  wings  and  other  parts  being  per¬ 
fected  earlier  than  natural.  As  this  may  and 
certainly  does  happen  in  all  the  infeCt  kinds,  I 
fee  no  reafon  why  the  Ephemerus  fhould  not 
fometimes  be  produced  in  its  winged  form, 
fome  days  fooner  or  later  than  the  ftriCt  time, 
iince  it  is  certain  from  experience  that  the 
general  change  of  them  may  happen  fourteen 
days  fooner  or  later,  as  the  feafon  of  the  year 
favours  it  more  or  lefs. 

If  we  attentively  confider  the  things  that  have 
been  here  related  of  the  Ephemerus,  it  is  evi¬ 
dent  that  MoufFet  fpeaks  truth,  when  he  fays, 
“  The  Ephcmeron,  or  Diaria  is  a  wonderful 
“  Fly,  whether  we  confider  its  make  or  the 
cc  fhortnefs  of  its  life.”  But  fome  of  the  other 
particulars  related  of  this  infeCt  by  this  author,  as 
well  as  by  Aldrovandus,  Johnfon,  Clutius,  and 
others,  who  are  cited  by  all  the  latter  writers, 
do  not  much  correfpond  with  the  truth.  Far 
be  it  from  me  to  reprehend  or  animadvert  on 
others  in  thefe  matters ;  fince  it  is  pofiible  that 
thefe  gentlemen  might  have  deferibed  a  diffe¬ 
rent  Ephemerus  from  mine,  as  there  are  vari¬ 
ous  fpecies.  Befides,  nature,  or  her  author 
God,  is  perfedly  inexhaufiible  in  the  make, 
properties  and  difpofition  of  thefe  crea¬ 
tures.  I  fhall  only  recommend  it  to  any  who 
fhall  be  defirous  of  knowing  the  truth,  to  con- 
fult  the  infeCts  themfelves;  for  nature  far  fur- 
paffes  all  the  writings  and  treaties  that  can  be 
compiled,  and  in  this  and  all  other  cafes  will 
teach  more  in  one  inflant  of  time  than  any  one 
can  learn  in  a  lang  feries  of  years  out  of  the 

befl  library. 
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It  aftoniflied  me  to  fee  in  a  book  written  by 
Augerius  Clutius,  that  Dortmannus  there  ex¬ 
hibited  a  figure  of  the  Ephemerus,  devifed  upon 
a  weak  and  erring  memory,  or  feigned  from 
mere  imagination.  Goedaert  having  obferved 
this,  and  being  furnifhed  with  many  more  ob- 
fervations  of  that  kind,  undertook  to  amend  it 
of  his  own  pleafure,  but  without  fuccefs ;  fince 
he  changed  nothing  but  what  appeared  to  his 
fancy  to  be  improper,  and  left  the  whole  figure 
of  the  infeCt,  which  was  delineated  from  me¬ 
mory  only,  altogether  incorreCf.  As  he  at¬ 
tempted  to  correCt  thefe  errors  from  his  own 
imagination,  it  fhould  feem  to  follow  that  he 
multiplied  them,  although-flre  rendered  them 
more  feemingly  like  the  truth.  Indeed  Goe¬ 
daert  himfelf  owns  he  never  faw  this  infeCt. 

While  I  was  engaged  in  inveftigating  the 
nature  of  this  infeCt,  I  met  with  various  fpecies 
of  it  at  different  times,  but  I  never  had  the 
good  fortune  to  fee  the  Ephemerus  of  Hoefna¬ 
gel,  which  Clutius  delineates  and  which  is 
found  alfo  among  the  figures  of  Hoefnagel. 
But  I  once  found  its  Nymph  troden  upon  in 
the  road  that  goes  by  the  lake  of  Deimermeef. 
I  at  that  time  thought  it  had  its  origin  from  a 
kind  of  black ifli  and  toothed  water  Worm, 
which  has  a  clofely  corrugated  or  wrinkled 
skin  ;  fince  the  latter  having  attained  its  full 
bignefs,  leaves  the  water,  and  betaking  itfelf 
to  land,  is  there  changed  into  a  Nymph,  which 
in  procefs  of  time,  perhaps,  acquires  the  form 
of  the  Ephemerus  delineated  by  Hoefnagel. 
This  Ephemerus  afterwards  throws  its  eggs 
into  the  water,  which  is  the  cafe  with  many 
other  infeCts,  and  with  feveral  other  fpe¬ 
cies  of  the  Ephemerus  which  I  can  fhew.  I 
faw  and  took  fome  of  thofe  fpecies  in  the  river 
Loire  at  Saumeur  in  France.  Thefe  do  not 
differ  in  their  general  form  from  the  Epheme¬ 
rus  of  our  country,  but  they  are  lefs,  and  of  a 
fomewhat  different  ffruCture.  I  have  feen  great 
lwarms  of  thefe  flying,  when  I  chanced  to 
walk  in  the  evening  on  the  bridge  that  is  over 
the  river  at  Saumeur.  Some  of  thefe  carried 
about  them  their  fecond  skin  ffill  flicking  to 
their  tails,  as  they  flew  up  and  down  above  the 
bridge.  I  have  nothing  farther  to  fay  of  this 
kind,  or  of  all  other  fpecies  which  I  preferve, 
only  that  fome  of  them  are  as  fhort  lived  as 
our  Ephemerus,  which  I  have  been  hitherto 
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defcribing  j  but  I  have  obfervéd  that  others  of 
them  live  longer  than  thefe.  I  therefore  ap¬ 
prehend  that  the  various  fpecies  are  didin- 
guifhable  from  each  other  by  feveral  further 
peculiarities;  and,  for  this  reafon,  I  do  not 
pronounce  thofe  authors  reproachable,  who 
relate  any  thing  of  thefe  or  of  the  like  infedts, 
becaufe  what  they  fay  does  not  exadtly  agree 
with  the  fpecies  of  one  particular  country. 
Far  be  it  from  me  to  be  guilty  of  fuch  terme- 
rity ;  fince  God  is  infinite  in  all  his  works, 
and  the  fpecies  may  be  numerous. 

About  the  end  of  June  1670,  when  I  re- 
fided  in  the  village  of  Slooten  near  Amderdam, 
I  went  fometimes  in  the  evenings  into  the 
fields,  where  fo  great  a  number  of  minute  in¬ 
fedts  which  were  fomewhat  larger  than  Gnats, 
at  times  pitched  on  my  cloaths,  that  I  was  all 
over  covered  with  them.  Each  of  thefe  cad 
a  fmall  fkin  on  my  cloaths  ;  after  which,  I  ob- 
ferved  that  all  of  them  returned  to  the  water, 
and  there,  like  the  larger  Ephemerus,  fported 
and  beat  up  and  down.  Thefe  infedts  are  pro¬ 
duced  nearly  in  the  fame  manner  as  the  Ephe¬ 
merus  before  defcribed  ;  for  they  live  in  ditches 
and  water-trenches,  and  when  they  are  to  dif¬ 
fer  a  change  into  the  Fly  date,  they  likewife, 
at  regular  times,  call  two  skins,  one  in  the 
water  and  another  on  the  land.  The  Worms 
of  the  fmaller  Ephemerus  differ  from  the  lar¬ 


ger,  in  that  they  do  not  hide  themfelves  in 
mud,  or  form  cells  or  long  holes,  but  moftly 
inhabit  dony  and  fandy  bottoms :  therefore 
nature  has  formed  them  of  a  rougher  and 
more  robull  conftitution  than  the  larger  Ephe¬ 
merus.  Their  skin  alfo  is  more  like  the  crufia- 
ceous  integument  of  Crabs  and  Shrimps.  They 
have  likewife  branchiae  or  gills,  and  rowing 
fins  on  the  fides  of  their  bodies.  When  in 
the  middle  of  fummer  any  one  takes  up  dones 
from  the  Rhine  or  Leek,  or  other  colledtions 
of  waters  in  our  own  country,  for  carrying  to 
the  land,  he  will  mod  commonly  fee  fome 
Worms  of  that  kind  dicking  to  them  j  which 
is  likewife  the  cafe  in  other  countries  and  other 
rivers,  as  I  myfelf  have  learned  from  expe¬ 
rience  in  the  Loire,  the  Seine,  and  other 
rivers  of  France.  Hence  it  is  evident  that 
there  are  many  didindt  fpecies  of  the  Ephe¬ 
merus,  and  that  the  authors  who  deferibe  an 
Ephemerus,  however  different  from  that  of  our 
country,  do  not  merit  certain  cenfure.  I  can 
for  the  mod  part  exhibit  to  the  naked  eye  the 
Worms  before  mentioned,  and  every  thing 
that  I  have  hitherto  advanced  concerning  the 
Ephemerus,  according  as  they  are  in  nature  ; 
fince  I  have  preferved  them  to  this  day,  that 
they  may  ferve  the  better  to  illudrate  and  con¬ 
firm  what  is  faid  in  this  treatife. 


‘ïhe  end  of  the  wonderful  hiftory  of  the  Ephemerus. 


The  T  H  I  R  D  ORDER. 

Of  natural  changes ,  or  flow  accretions  of  the  parts  of  infeSls . 


HAVING  explained  in  the  preceding 
chapters  the  two  fird  orders  or  daffies  of 
natural  changes,  we  now  advance  to  the  third  ; 
which,  we  mud  obferve,  is  always  preceded 
by  another  change,  as  we  have  before  defcrib¬ 
ed  at  large. 

As  this  change  is  more  obfeure  and  intricate 
than  the  fird,  and  more  difficult  to  be  under- 
dood  than  the  fecond,  in  order  to  give  a  dif- 
tindt  and  plain  defeription  thereof,  we  diall 
compare  it  with  the  fird  and  fecond  ;  for  by 
this  means  it  will  be  eafien  to  comprehend 
what  they  all  three  have  in  common,  and  in 
what  they  differ  from  each  other.  As  the 
fird  order  of  tranfmutations  confid  in  this,  that 
the  creature  increafes  in  its  parent  from  almod 
invifible,  but  really  exiding  rudiments,  and 
lies  enclofed  in  a  membrane  until  it  has  ac¬ 
quired  diffident  drength  therein  to  be  able  to 
creep  out  of  it ;  fo  on  the  other  hand,  the 
other  order  is  much  more  imperfedt ;  for  in 
this  the  infedt  increafes  likewife  as  in  the  fird 
order,  but  it  comes  out  of  its  egg  imperfedt ; 
and  therefore  becaufe  in  fome  parts,  but  chiefly 
in  regard  to  the  wings,  it  is  dill  defedtive  ;  it 
mud,  in  order  to  acquire  its  due  perfedtion, 
take  in  food  from  abroad  ;  by  the  help  of 


which,  the  red  of  its  parts,  which  we  from 
time  to  time  obferve  to  increafe  and  expand, 
like  a  flower  from  its  cup,  are  at  length  per- 
fedted. 

The  order  of  nature  is  quite  contrary  in 
thofe  infedts  which  undergo  the  change  of  our 
third  order :  for  though  they  increafe  in  the 
fame  manner  as  thofe  in  the  fird  order,  and 
come  forth  imperfedt,  as  thofe  in  the  fecond 
order,  nay,  much  more  fo,  out  of  their  egg, 
many  of  them  not  having  even  legs ;  yet  all 
thefe  imperfedt  parts  are  increafed  and  aug¬ 
mented  in  a  very  obfeure  manner  under  the 
skin.  Hence,  as  the  creature  iflues  complete 
in  all  its  parts  out  of  the  egg  in  the  fird  order, 
and  in  the  fecond  the  accretion  or  expanding 
of  its  feveral  parts  is  performed  externally  and 
openly ;  but  in  this  our  third  order,  on  the 
contrary,  this  germination  or  fprouting  is  all 
tranfadted  within  the  covering  of  a  skin,  and 
can  with  very  great  difficulty  be  obferved,  un- 
lefs  by  the  change  of  the  skin. 

As  therefore  thofe  infedts  which  undergo 
the  fird  order  of  tranfmutation,  condituted 
under  the  form  of  a  Nymph,  creep  only  lim¬ 
ply  out  of  their  egg  or  fkin :  and  as  thofe 
which  belong  to  the  fecond  order  of  changes, 
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likewife  expand  afterwards  as  it  were  into  a 
fecond  Nymph 5  though  in  the  mean  time 
they  do  not  ceafe  to  move  and  eat,  nor  do 
they  ever  at  any  period  of  their  lives  lofe  their 
motion  ;  fo  on  the  contrary  the  matter  is 
quite  other  wife  in  thofe  which  are  fubjed  to 
our  third  order  of  tranfmutation  3  for  as  loon 
as  thefe  which  firft  ilfued  imperfect  out  of 
their  egg  or  former  Nymph,  and  incieafed  in 
their  parts  as  they  have  grown  under  the  fkin, 
like  a  flower  in  a  tender  flower  cup,  and  after¬ 
wards  call;  this  fkin  by  the  force  of  the  protu¬ 
berant  parts  ;  under  this  other  transfor¬ 
mation  they  entirely  lofe  all  their  motion,  ex¬ 
cept  that  of  the  tail  only 3  for  this  is  not  lwollen 
with  moifture  in  a  great  many,  and  only  changes 
its  skin. 

The  infeds  which  undergo  this  third  order 
of  change,  are  produced  impeded  out  of  their 
egg,  and  want  at  that  time  a  great  many  of 
their  parts  :  but  they  by  degrees  acquire  them 
under  the  cover  of  their  skin,  where  they  are 
gradually  perfeded  and  enlarged.  The  legs, 
wing,  horns,  and  the  reft  of  their  parts  are 
by  this  means  increafed  to  their  due  fize  with 
the  body  :  this  is  performed  infenlibly  by  ab- 
folute  growth  or  addition  of  parts.  Finally 
when  the  limbs  are  come  to  the  full  period  of 
their  increafe,  they  raife  the  skin  with  a  viflble 
fwelling  and  render  it  fomewhat  prominent  in 
different  parts 3  and  under  thefe  protuberances 
of  the  skin,  we  can  plainly  difeern  the  feveral 
limbs  and  other  parts  which  lie  difpofed  in  a 
wonderful  manner  under  that  covering,  like  a 
flower  growing  flowly  in  its  cup  3  until,  after 
the  skin  is  at  length  caft,  all  thefe  parts  very 
clearly  and  diftindly  prefent  themfelves  to  our 
view :  at  that  time  the  veil,  if  I  may  be  allow¬ 
ed  the  expreflion,  is  at  length  removed,  and 
all  the  impediments  which  till  then  obftruded 
the  fight,  and  which  have  produced  fo  many 
errors  amongftallthe  naturalifts  without  excep¬ 
tion,  is  removed,  and  all  is  made  plain  and 
eafy.  Hence  it  is,  that  we  can  very  eafily 
exhibit  to  the  eye  all  the  parts  which  before 
lay  under  the  skin  3  as  I  have  adually  done  in 
the  prefence  of  Thevenot  and  Magallotti,  who 
accompanied  me  in  thefe  experiments,  and 
whofe  teftimony  is  fufficient  to  put  the  matter 
beyond  doubt. 

We  call  this  change  with  Ariftotle,  Pliny, 
and  others,  the  Nymph  3  becaufe  we  fee  ifl'u- 
ing  out  of  it  a  perfed  infed,  fit  for  propaga¬ 
ting  its  fpecies,  and  adorned  in  all  the  fplen- 
dour  and  beauty  of  its  kind,  as  a  virgin  in  a 
very  rich  nuptial  garment :  the  creature  hav¬ 
ing  thus  paffed  the  infantine  years  of  a  Worm 
or  Caterpillar,  comes  forth  without  delay  to 
meet  its  fellow  of  the  other  fex  in  the  fpacious 
and  beautiful  tapeftry  of  the  fields,  fpread  for 
its  ufe  by  nature. 

On  thefe  principles  our  third  order  of  natu¬ 
ral  tranfmutations  conlifts  3  the  Worm,  after 
it  has  caft  oft  the  form  of  a  Nymph,  in  which 
it  lay  without  food  in  its  egg,  is  afterwards 
increafed  by  degrees,  and  acquires  more  parts 


by  the  help  of  the  food  it  is  Supplied  with, 
until  at  length  it  calls  its  skin,  and  attains 
the  form  of  a  fecond  Nymph,  which  clearly 
and  diftindly  exhibits  alfthe  limbs  perfed  in 
all  their  parts,  and  is  once  again  deprived  of  all 
motion  as  it  was  before  in  the  egg :  this  motion 
is  again  reftored  afterwards  in  a  few  days  by  the 
evaporation  of  the  fuperfluous  moifture. 

Thefe  infeds  are  therefore  twice  held  in 
the  ftate  of  a  Nymph  3  that  is,  firft  in  the 
egg,  which  is  their  firft  Nymph  5  then  in  the 
laft  change  or  fecond  Nymph.  But  there  is 
this  considerable  difference  in  the  two,  that 
when  they  are  in  their  firft  Nymph  or  in  the 
egg,  their  limbs  cannot  only  be  lefs  diftindly 
feen,  than  in  the  fecond,  the  reafon  of  which 
we  fhall  aflign  hereafter  3  but  alfo  that  before 
they  are  changed  into  the  firft  Nymph  or  egg, 
they  have  no  remarkable  motion  preceding, 
nor  are  they  increafed  in  their  limbs  in  any 
manner  different  from  other  infeds,  or  from 
the  feeds  of  plants.  On  the  other  hand,  be¬ 
fore  they  are  changed  by  accretion  into  the 
fecond  Nymph,  they  do  not  only  evidently 
move  themfelves  from  place  to  place,  but  alfo 
increafe  in  the  fame  manner  as  other  infeds 
during  their  growth,  which  have  the  power  of 
moving  or  going  where  they  pleafe,  and  take 
their  food  in  at  their  mouths.  This  being 
well  underftood,  the  difference  between  the 
firft  change  which  is  called  an  egg,  and  the 
fecond  which  we  call  a  Nymph,  is  very  evi¬ 
dent  3  though  each  of  them  is  only  an  accre¬ 
tion  continued  in  the  limbs  though  in  different 
manners.  We  beg  the  reader  will  attentively 
regard  what  has  been  hitherto  laid,  becaufe 
it  is  of  the  higheft  ufe,  and  eradicates  entirely 
the  falfe  notion  of  a  metamorphofis  or  change 
of  one  creature  into  another,  that  univerfal 
chimera  of  erring  opinions,  and  totally  deftroys 
and  fubverts  the  monftrous  opinion  of  a  for¬ 
tuitous  generation  of  creatures. 

As  the  parts  of  the  future  infed  are  feen 
much  more  plainly  and  diftindly  in  ibrne  of 
thefe  Nymphs  than  in  others,  as  Ariftotle, 
though  not  perfedly  right  in  this  matter,  has 
likewife  obferved  5  we  fhall  therefore  divide 
them  into  two  kinds,  in  order  to  make  the 
underftanding  of  them  more  diftind  :  that  is, 
we  fhall  call  one  of  thefe  a  Nymph  fimply  3 
and  the  other  the  Nymph  Chrylalis.  Nor 
fhall  we  regard  that  the  word  Nymph  Chry- 
falis  does  not  perfedly  or  exadly  exprefs  the 
thing  itfelf  3  and  that  all  the  Nymphs,  which 
we  call  Chryfallides,  are  not  of  that  gold  co¬ 
lour,  whence  the  name  :  for  we  have  not  judged 
it  proper  to  depart  from  the  received  appella¬ 
tions,  or  to  make  profefted  innovations  in  the 
terms :  fo  far  are  we  from  this  intent,  that 
our  great  induftry  and  ftudy  are  employed  to 
find  out  truth,  and,  when  found,  to  explain 
her  fimply  and  in  her  natural  ornaments. 
Hence  we  have  refolved  to  perfuade  no  body 
to  believe  more  than  what  may  be  fhewn  plainly 
to  the  eye,  and  with  due  attention  obferved  by 
every  one,  as  well  as  by  us,  in  nature  herfelf. 

A  cata - 
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A  catalogue  of  the  infeSls  which  belong  to  the  third  order  or  clafs  of  natural  changes , 

which  I  call  the  Nymph . 


AMONG  thefe  infefts  which  are  chang¬ 
ed  according  to  the  firft  method  or 
fpecies  of  the  third  order,  and,  by  the  power 
of  the  increafing  and  expanding  limbs,  which 
breaking  open  the  skin,  obtain  the  form  of  a 
Nymph,  wherein  all  the  parts  appear  to  be 
finely  and  beautifully  expreffed,  I  firft  reckon 
Bees.  I  preferve  in  my  collection  their  queen, 
as  the  is  called  ;  and  alfo  feveral  of  the  drones, 
which  are  properly  males ;  and  alfo  the  work¬ 
ing  Bees,  which  are  of  neither  mafculine  nor 
feminine  fex ;  fince  the  proper  organs  neither 
of  male  nor  female  are  to  be  found  in  them  : 
whereas  thofe  organs  are  very  diftindtly  confpi- 
cuous  in  the  queen  and  in  the  drones.  This 
queen  has  been  improperly  called  the  king. 
I  difcovered  the  egg-bag  of  the  female,  or  king, 
as  it  ufed  to  be  called,  in  the  prefence  of  the 
incomparable  anatomift  D.  John  Van  Horne, 
profeffor  of  anatomy  and  furgery ;  being  afilfted 
therein  by  the  fingular  favour  of  Dr.  W.  V. 
Hoorn,  a  phyfician  of  Slooten,  who  readily 
gave  us  admittance  to  his  bee-hives. 

I  likewife  preferve  the  Nymph  of  the  drones, 
of  the  queen,  and  of  the  working  Bees.  I 
can  likewife  exhibit  their  webs,  which  are  like 
thofe  of  Silk-worms,  and  alfo  the  honey¬ 
combs  between  which  are  the  cells  or  houfes 
of  the  drones  and  queen,  and  working  Bees, 
befides  many  other  things  very  worthy  of  ob- 
fervation  concerning  thefe  little  cells  ;  for  I 
have  prepared  them  different  wrays,  that  the 
moft  artificial  order  wherewith  they  are  con- 
ftruCted  might  be  made  evident.  I  likewife 
keep  in  my  cabinet  the  fling  of  that  ufually 
called  the  king,  and  its  bag  of  poifon  ;  as  alfo 
the  bag  and  the  fling  of  the  working  Bees, 
which  I  have  found  to  be  divided  into  three 
parts.  In  fine,  I  preferve  alfo  in  this  collection 
the  teflicles  and  penis  of  the  drones. 

It  is  worthy  obfervation  in  Bees,  as  well  as 
other  infeCts,  that  the  lungs  are  found  moft 
diftinCtly  conlpicuous  in  them,  confifting  of 
two  white  bladders.  But  in  infeCts  which  have 
blood,  and  are  by  that  diftinguifhed  from  thefe, 
the  lungs,  when  cleaned  from  their  humours, 
are  only  compofed  of  bladders,  as  the  cele¬ 
brated  Marcellus  Malpighius  has  moft  accu¬ 
rately  fliewn :  nay,  I  fhall  fcarce  fcruple  to 
affert  the  fame  thing  of  the  other  vifcera  ;  ex¬ 
cepting  only  that  the  skin  and  the  other  mem¬ 
branes  are  interwoven  with  fmall  and  fcarce 
perceptible  clofed  arteries,  veins,  and  the  like. 
Thefe  veffels  I  have  alfo  obferved  are  fome- 
times  again  opened  by  the  inexplicable  power 
of  nature. 

The  elegant  and  amazing  ftruCture  of  the 
reft  of  the  vifcera  in  Bees  merits  the  higheft 
admiration.  But  as  we  fhall  hereafter  defcribe 
them  feverally  and  at  large,  we  fhall  now  fay 


nothing  more  on  them,  for  as  we  here  treat  only 
in  general  of  thefe  infeCts :  we  can  only  treat 
of  them  in  general  terms  before  their  particu¬ 
lar  hiftory  to  be  hereafter  exhibited. 

Confidering  however  that  wonderful  re¬ 
public  of  Bees,  which  is  founded  upon  affec¬ 
tion  only,  and  excludes  all  kind  of  fuperiority, 
we  cannot  but  exclaim  that  nature  has  con¬ 
cealed  in  the  hiftory  and  manners  of  thefe  crea¬ 
tures,  treafures  of  ineftimable  miracles,  which 
are  notwithftanding  freely  opened  to  us,  pro¬ 
vided  we  diligently  inveftigate  the  dilpofition 
of  thofe  creatures.  An  unwearied  fcrutiny  is 
the  only  key  to  nature ;  nor  is  there  any  other 
than  this,  which  can  open  the  way  into  her 
myfteries. 

After  the  hive  Bee,  we  are  to  name  the 
Bees  that  live  at  large  in  gardens,  fields,  and 
forefts,  and  hence  are  called  wild  Bees.  I  pre¬ 
ferve  fix  fpecies  of  thefe,  among  which  there  is 
one  with  very  long  horns  ;  another  has  an  ex¬ 
tremely  rough  hairy  body  ;  and  a  third  is  ex¬ 
tremely  like  a  Wafp :  I  have  exhibited  fome 
of.  thefe  in  their  natural  fize,  in  fig.  iv.  v.  vi. 
vu.  vin.  Tab.  XXVI. 

I  likewife  reckon  in  this  third  order  the  wood 
Bees  of  Aldrovandus,  or  that  called  the  fo- 
litary  Wafp  by  Mouffet.  Their  Nymphs,  the 
web  of  the  Worm,  and  the  Bee  itfelf  are  in 
my  cabinet.  I  can  likewife  fhew  the  little 
nefts  which  thefe  creatures  make  of  fmall 
ftones,  grains  of  fand,  and  dirt.  In  thefe  nefts 
we  fometimes  find  a  very  remarkable  Wafp, 
together  with  a  Beetle,  and  the  Worm  out  of 
which  the  Beetle  is  produced  :  nay,  thatVer- 
micle  or  Worm  was  once  in  my  pofefiion 
changed  in  the  exadt  fpace  of  one  year  into 
fuch  a  Beetle,  having  had  no  other  food  in 
the  mean  time  but  little  ftones  and  dirt.  Thefe 
obfervations  create  fome  doubt  which  of  the 
three  beforementioned  infeóts  builds  the  nefts 
juft  now  mentioned  j  but  to  me  it  appears  very 
certain,  that  the  wood  Bee  is  their  architeól ;  for 
£he  carries  the  little  ftones,  and  the  neft  itfelf 
is  found  to  be  appropriated  only  to  her.  Such 
nefts  are  found  in  great  numbers  in  the  ruins 
of  walls  in  France. 

We  might  likewife  mention  the  Apes  Man- 
fuetas  of  Mouffet  here,  but  becaufe  they  be¬ 
long  to  our  fourth  order,  and  are  not  Bees 
but  real  Flies,  we  fhall  therefore  defcribe  them 
hereafter  in  their  proper  place. 

Next  follow  the  Wafps ;  of  thefe  I  preferve 
feven  kinds,  together  with  the  combs,  in 
which  fome  of  their  Nymphs  ftill  lie  enclofcd 
and  l'ealed  up  as  it  were.  I  have  fliewn  the 
probofcis  of  the  common  kind  of  Wafps,  in 
Tab.  XVII.  fig.  vii.  the  poifon  bladder  in 
Tab.  XVIII.  fig.  iv.  and  laftly  the  ovary,  in 
Tab.  XIX,  fig.  iv.  In  Tab.  XXVI.  fig.  x. 

I  i  I  ex- 


122 


The  BOOK  of 

I  exhibit  one  of  the  largeft  kinds  of  Wafps, 
and  another  uncommon  kind  in  fig.  n.  ibid, 
to  thefe  I  have  finally  added,  fig.  xiv.  xv.  lome 
Wafps  of  the  fmalleft  kind.  I  have  more  than 
once  obferved,  that  the  Wafps  carry  the  mat¬ 
ter  whereof  they  make  their  nefts  upon  their 

ICPfS 

In  this  order  I  rank  alio  the  Pfeudopheca, 
which  we  ufually  fee  produced  out  of  a  Chry- 
falis,  which  is  underftood  to  be  corrupted  or 
rotten:  I  preferve  twenty  kinds  of  thefe  in 
my  collection.  Hoefnagel  has  given  us  deli¬ 
neations  of  twenty-four  ;  Goedaert  likewife 
defcribed  a  few.  We  may  properly  infert  this 
kind  of  Fly  in  our  fourth  order,  as  will  ap¬ 
pear  when  we  come  to  that  part. 

Among  the  Pfeudophecas  which  we  keep, 
is  the  MufcaTrifeta,  or  Three-Hair-Tailed-Fly 
of  Mouffet,  whereof  I  preferve  four  kinds. 
I  have  reprefented  one  of  them  in  Tab.  XXVI. 
fig.  xiii.  and  fome  fmaller  ones,  in  Tab. 
XLIV.  and  XLV.  I  preferve  alfo,  amongft 
the  faid  Pfeudophecas,  the  Mufca  Unifeta, 
or  Single-Hair-Fly  of  Mouffet,  indeed  two 
fpecies  thereof,  together  with  the  Worm  and 
Nymph  ■  the  Chryfalis,  which  afforded  thefe, 
is  likewife  in  my  mufeum,  from  which,  when 
rotten,  this  Fly  has  its  origin.  I  preferve  alfo 
feveral  other  exotic  and  more  uncommon  kinds 
of  Pfeudophecas,  of  which  I  ffiall  have  an 
opportunity  to  fpeak  in  my  particular  obser¬ 
vations. 

To  this  third  order,  we  likewife  refer  the 
infecft,  called  by  Goedaert,  Devorator,  or  the 
Devourer.  This  is  that  fpecies  of  Pfeudophecas, 
which  kills  Spiders,  and  may  therefore  be 
properly  called  the  Ichneumon  Wafp.  This 
Wafp  feems  to  be  Somewhat  of  the  like  dif- 
pofition  with  the  Mufca  Lupus,  or  Wolf-Fly  ; 
for  as  the  former  grinds  or  breaks  her  food 
with  her  teeth,  this  latter  pierces  it  with  her 
aculeus. 

I  likewife  keep  in  my  mufeum  the  Flies 
called  Panopes,  which  are  deftrudtive  of 
grapes,  and  may  properly  enough  be  referred 
to  the  genus  of  Pleudophecae.  I  have  found 
from  observation,  that  thefe  Flies  are  not  in¬ 
variably  difpofed  to  one  kind  of  food,  but 
will,  when  they  cannot  meet  with  grapes. 
Satiate  themfelves  with  any  other  food  they 
can  find. 

Next  follow  the  Hornets  :  I  preferve  two 
fpecies  of  thefe,  together  with  the  web,  which 
their  W orms  form  ;  I  can  alfo  exhibit  their 
Nymphs,  and  the  cafes  wherein  they  enclofe 
thole  Nymphs.  Thefe  creatures  are  fo  vora¬ 
cious,  that  if  they  are  cut  through  the  middle 
they  will  not  quit  their  food,  and  if  that  be 
fluid,  I  have  feen  them  eat  while  it  ran  out 
or  the  wound  ;  this  I  have  often  experienced 
with  a  little  honey.  We  exhibit  the  largeft 
fpecies  of  Hornets  in  Tab.  XXVI.  fig.  Ix.  and 
one  of  their  cells  in  Tab.  XXIII.  fig.  Xv. 

The  humble  Bee  alfo  belongs  to  this  order, 
whereof  there  are  eight  Species,  among  which 
I  preferve  the  exotic  one  with  purple  wings. 
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In  the  figures  of  Hoefnagel  there  are  likewite 
found  eight  fpecies.  Goedaert  has  alfo  de¬ 
scribed  the  Worm  of  the  humble  B  e  kind. 
I  have  reprefented  the  neft  of  one  of  them  in 
Tab.  XXVI.  fig.  I.  and  afterwards  one  of  the 
Bees  of  the  middle  fize  in  fig.  xi  i. 

Further,  I  afcribe  the  Gnat  to  this  order; 
this  creature  is  produced  in  the  water,  as  will 
be  Shewn  in  its  particular  hiftory ;  this  it 
might  be  proper  to  Subjoin  immediately  to  the 
treatife  of  Bees ;  but  as  the  Nymph  of  the 
Rhinoceros  Beetle,  on  account  of  its  remark¬ 
able  bignefs  and  peculiar  ftrudture,  throws 
great  light  on  the  fyftem  of  this  order,  we 
fhall  firft  give  a  defcription  thereof. 

The  Mufca  Chryfopis,  or  Golden  Eye,  I 
preferve  alfo  in  my  collection,  and  have  two 
diftinót  fpecies  thereof.  Goedaert  has  like¬ 
wife  defcribed  two  fpecies  of  this  elegant 
infeCt. 

I  likewife  have  the  Mufca  Florilega,  or 
Flower  Fly, which  is  black,  and  a  great  enemy 
to  young  flowers ;  whole  armies  of  this  kind 
fometimes  inftantaneoufly  poflefs  fields  and 
gardens.  They  are  faid  to  come  out  of  the 
water,  which  I  fliould  the  more  eafily  allow, 
becaufe  I  know  a  great  many  kinds  of  infeCts, 
which,  after  having  been  in  the  water  Some¬ 
time,  fly  out  of  it  at  once  ;  thus  myriads  of 
the  Libellas,  or  Dragon-Flies,  fly  together,  at 
one  and  the  fame  time,  out  of  the  water,  as 
do  likewife  Gnats,  Ephemeri,  and  many  other 
fpecies.  On  obferving  this,  many  have  erro- 
neoufly  perfuaded  themfelves  that  thefe  in¬ 
fers  are  produced  in  the  air  itfelf.  But  it  is 
particularly  worthy  of  obfervation,  that  the 
Ephemerus  always  dies  a  little  after  its  birth  ; 
whereas,  on  the  contrary,  other  infedts  remain 
a  long  time  on  the  earth  alive :  the  reafons  of 
which  difference  we  have  affigned  in  our  ob¬ 
servations  on  the  hiftory  of  the  Ephemerus. 

I  likewife  preferve  the  Fly  that  is  like  the 
Butterfly  kind,  and  the  Scorpion-Fly,  male 
and  female  ;  as  alfo  the  Wolf-Fly,  of  which 
I  have  five  fpecies.  The  carnivorous  Fly,  called 
the  Caefar,  is  alfo  to  be  found  in  my  mufeum. 
I  can  likewife  exhibit  fourteen  fpecies  of  the 
common  Flies,  and  twenty-four  fpecies  of  the 
more  uncommon  kind  ;  fome  of  thefe  have 
wings  adorned  as  it  were  with  the  figures  of 
Serpents,  fome  diftinguifihed  with  fafciae  or 
wreaths,  fome  with  Spots,  and  others  with 
grooves  or  furrows,  fome  of  them  alfo  have 
the  belly  and  breaft  variouflv  painted  with  red, 
green,  yellow  and  gold.  We  fee  delineated  in 
the  figures  of  Hoefnagel,  twenty-five  fpecies 
of  the  common,  and  thirty  fpecies  of  very  rare. 
Flies ;  and  the  induftrious  Goedaert  has  left  us 
the  figures  of  forty-eight  fpecies  of  Flies. 
Hence,  when  I  confider  the  great  diligence  of 
that  naturalift,  I  cannot  Sufficiently  admire, 
that  he  has  been  always  fo  much  a  ftranger  to 
the  true  knowledge  of  thefe  things  ;  but  I 
muff:  add  that  it  happened  unfortunately,  that 
his  thoughts  were  committed  to  writing  by 
others;  who,  mixing  their  own  chimerical 
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notions  with  his,  involved  the  true  knowledge 
of  thefe  matters  in  greater  darknefs. 

To  this  order  are  likewife  to  be  referred 
fome  very  fmall  and  uncommon  Flies  of  pe¬ 
culiar  origin,  fome  of  which  are  produced 
from  the  tubercles  or  warts  of  willows,  Tab. 
XLIV.  fig.  v 3  others  fpring  from  the  alae  or 
bofoms  of  the  leaves  of  the  willow  tree,  Tab. 
XLIV.  fig.  xv  3  others  iflue  from  the  rofe 
willows,  Tab.  XLIV.  fig.  xvn;  others  from 
downy  matter  or  flocks  of  the  catkins,  Tab. 
XLV.  fig.  viii  3  others  from  the  flinging 
nettle,  Tab.  XLV.  fig.  v  3  others  from  the 
fpunge  of  the  dog-rofe,  eglantine,  or  fweet 
brier,  Tab.  XLV.  fig.  113  others  from  the 
excrefcences  of  oak,  Tab.  XLV.  fig.  xix  3 
and  laftly,  others  are  produced  from  a  kind  of 
Worms  that  walk  with  their  fheath  or  cafe, 
Tab.  XLV.  fig.  xxxi  1 1,  and  xxxiv.  I  have 
defcribed  all  thefe  little  Flies  in  the  fourth 
order,  becaufe  they  perform  their  change  in 
the  manner  peculiar  to  that  diftindtion. 

The  Ant  likewife  belongs  to  this  clafs,  but 
as  we  fhall  treat  of  this  infedt  hereafter  in 
our  particular  obfervations,  it  may  fufiice  to 
fay  here,  that  I  preferve  both  the  winged  male 
Ant,  and  the  female,  the  body  of  which  is 
fomewhat  thicker  3  and  the  labouring  Ant, 
which  has  no  wings,  nor  does  it  feem  to  be 
either  of  the  male  or  female  fex.  It  is  worthy 
of  obfervation,  that  this  little  creature  is 
obliged  to  carry  its  young  wherever  they  c£n 
have  nourifhment  at  hand  3  whereas  others, 
in  general,  carry  the  food  to  their  young  3 
other  infedts,  in  a  manner  different  from  either 
of  the  two  former,  expofe  their  iflue,  as  if 
they  were  orphans,  and  oblige  them  at  firft  to 
find  nourifhment  for  themfelves.  The  firft 
fpecies  is  indeed  very  induftrious  3  the  fecond 
gentle  and  good-natured  3  but  the  third,  un¬ 
merciful,  and  refembles  a  cruel  ftepmother. 
However,  the  great  Creator  of  them,  who  does 
not  defpife  the  cries  even  of  the  Raven,  Job. 
xxxix.  preferves  them  all. 

I  moreover  keep,  a  thing  very  wonderful, 
five  hundred  and  forty-five  Flies  of  one  and 
the  fame  fpecies,  which  have  been  likewife 
produced  from  four  Chryfallides  of  one  fpecies 
of  the  diurnal  Butterfly  5  fo  that  the  life  and 
motion  of  thefe  four  creatures  feems  to  have 
tranfmigrated  into  thofe  of  the  five  hundred 
and  forty-five  others.  I  can  fhew  alfo  one 
hundred  and  eighty-feven  little  Flies,  which 
burft  out  of  only  one  Chryfalis  that  had  been 
wounded.  I  have  likewife  one  hundred  and 
forty-five,  feventy-feven,  thirty-nine,  and 
eighteen  little  Flies  of  different  fizes,  which 
have  been  changed  into  Nymphs,  in  the 
bowels  of  diurnal  Butterflies,  which  belong  to 
fo  many  different  fpecies  3  but  I  fhall  treat  of 
thefe  more  accurately  in  the  fourth  order. 

TheTipula  Terreftris,  or  Long-legs  of  the 
land,  belongs  alfo  to  this  order,  which  Aldro- 
vandus  defcribes  under  the  name  of  the  largeft 
Gnat,  but  Mouffet  calls  it  Tipula.  There  are 
five  fpecies  of  this  in  my  mufeum,  but  Hoef¬ 


nagel  delineates  no  lefs  than  fixteen.  This 
infedt  is  produced  from  a  Vermicle  or  Worm 
which  commonly  lies  under  the  grafs,  and  is 
called  by  the  fifhermen,  in  our  language,  Xm 
or  Imme.  I  preferve  two  Nymphs  thereof, 
wherein  the  parts  of  the  infedt  are  reprefented 
tho’  fomewhat  obfcurely  5  fo  that  they  may  be 
likewife  referred  to  the  Chyfallides:  the  differ¬ 
ence  is  not  very  confiderable.  I  likewife  have 
a  very  obfcure  delineation  of  one  of  thefe 
Nymphs  by  Goedaert. 

Next  in  this  order  follow  the  Beetles, 
whereof  I  preferve  nine  of  the  largeft  kinds, 
twenty-one  of  the  middling,  thirty-feven  of  a 
fmaller,  and  one  hundred  and  thirty-fix  of  the 
leaft  kind.  Among  thefe  there  are  twenty- 
five  exoticks,  brought  from  the  Eaft  and  Weft 
Indies,  /Egypt,  Brafil,  France,  and  other 
parts.  Hoefnagel  has  likewife  delineated 
thirty-five  fpecies  of  the  common  Beetles,  and 
feven  more  rare  and  uncommon.  We  find 
nineteen  fpecies  of  the  fmall  Beetles  defcribed 
in  Goedaert,  to  which  are  added  five  of  their 
Nymphs,  indeed  very  beautifully  delineated. 

I  preferve  likewife  feven  Nymphs  of  Beetles, 
and  among  thefe  the  Scarabaeus  Naficornis,  or 
Rhinoceros  Beetle. 

What  deferves  very  particular  notice  in  the 
Beetle,  as  Fabricius  ab  Aquapendento  has  juftly 
obferved,  is,  that  the  bones,  which  in  larger 
creatures  which  have  blood  are  placed  in  the 
infide,  are  fituated  on  the  outfide  in  the  Beetle. 
And,  on  the  contrary,  the  flefh,  which  lies  on 
the  outfide  in  fanguiferous  animals,  is  here 
hedged  on  the  infide  within  the  bones,  or 
horny  fubftance  of  thefe  infedts.  Another 
thing  which  merits  the  greateft  attention  is, 
that  in  the  very  mufcles  of  thefe  little  creatures 
is  difcovered  the  fame  ftrudture,  that  the  great 
anatomift  Nicholas  Steno  obferved  in  thofe  of 
the  larger  animals.  This  is  particularly  re¬ 
markable  in  the  ftrudture  of  the  mufcles  of  the 
Locuft’s  legs,  by  the  help  of  which  that 
creature  can  leap  up  and  down  fo  nimbly, 
that  it  raifes  itfelf  into  the  air  two  hundred 
times  the  height  of  its  body. 

As  nature  fhews  herfelf  wonderful  in  the 
fimilar  ftrudture  of  the  mufcles  given  to  thefe 
two  kinds  of  creatures,  fo  indeed  does  that 
great  immenfe  difference,  which  is  between 
the  bones  of  the  larger  or  fanguiferous  animals, 
and  the  horn-like  texture  of  the  little  bones  in 
infedts.  Among  thefe  infedt  tribes,  nothing  is 
more  various,  or  can  be  more  worthy  of  no¬ 
tice,  than  that  exceeding  great,  and  at  the 
fame  time  beautiful  diverfity  of  ftrudture, 
which  is  to  be  met  with  in  the  horns  of  the 
Beetle  kind.  I  really  think  that  according  to 
this  diverfity  alone  the  diftindtions  of  the  Bee¬ 
tles  into  fpecies  may  be  determined. 

I  preferve  feven  fpecies  of  the  Scarabafi  Na-. 
ficornes,  or  nofe  horned  Beetles,  among  which 
there  is  one  3  whereof  the  horn  is  bent  like  a 
bow,  or  arch-like,  towards  the  back  or  fhoulders. 
I  can  fhew  the  curious  this  creature,  together 
with  the  lice  wherewith  it  is  infefted.  But  I 

have 
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have  obferved,  that  it  is  produced  from  the 
kreeft  fpecies  of  Cofli  or  Hexapode  Worms  , 
which  are  in  the  exad  fpace  of  two  and  iome 
of  three,  years  changed  into  Nymphs.  Betides 
this  horn  upon  the  note,  it  has  two  hoi  ns 
which  arife  near  the  eyes,  and  terminate  as  it 
were  in  knotty  extremities.  I  mall  give  its 
whole  peculiar  hiftory  in  its  proper  place.  I  pre- 
ferve  betides  this  two  other  nofe  horned  Beetles, 
which  are  very  fmall,  and  have  the  horns,  di¬ 
vided  in  a  manner  into  two  parts. .  Ï  can  like- 
wile  fhew  another  fpecies  of  the  unicoin  Beetle, 
which  has  the  horn  likewife  bent  like  a  bow. or 
arch  towards  the  breaft,  and  ferrated  on  the  in¬ 
ner  part  with  four  teeth :  whilft  in  the  mean 
time  the  bony  coverings  of  the  fhoulder,  loins, 
and  breaft,  are  ftretched  vaftly  forward,  and 
terminated  in  this  horn,  which  is  planted  in  the 
concave  part  of  its  arch  with  briftly  hairs,  of  a 
gold  colour,  and  foftlike  velvet.  I  have  likewife 
two  other  nofe  horned  Beetles,  which  have  tne 
horns  undivided  in  their  originations,  but  after¬ 
wards  terminate  in  fplit  points.  In  thele  Beetles 
the  breaft  bone  is' likewife  black,  horny  and 
divided,  and  terminates  in  one  of  their  horns, 
which  is  as  it  were  ferrated  at  one  end  ;  but  at 
the  other  divides  itfelf  into  two  obtufe  horns. 
The  laft  named  fpecies  of  the  Beetle  is  alfo  a- 
dorned  with  very  fingular  and  knotty  horns 
placed  near  the  eyes.  I  exhibit  alfo  five  fpecies 
of  thefe  exotic  Naficornes,  or  nofe  horned 
Beetles,  of  their  natural  fize,  in  Tab.  XXX. 
fig.  2,  3,  4,  5,  and  6.  The  larged:  Beetle  that 
I  have  in  my  collection,  is,  together  with  its 
horn,  fix  inches  long,  and  its  body  half  an  inch 
broad:  if  its  wings  be  expanded,  they  meafure 
feven  inches. 

I  preferve  with  thefe  in  my  cabinet,  the 
Beetle  called  the  flying  Stag,  or  flying  Bull  ; 
the  Lucanus,  or  Stag-horned  Beetle,  the  male 
whereof  is  horned,  but  the  female,  as  is  com¬ 
monly  aflerted,  has  no  horns.  It  is  very  remark¬ 
able  in  this  as  well  as  in  the  other  infeCts  of  this 
kind,  that  their  wings  are  hidden  and  folded 
as  it  were  within  little  fheaths,  from  whence 
they  have  obtained  the  name  of  vaginipennae, 
or  fheath-winged.  We  likewife  obferve  when 
thefe  infedts  fly,  that  thefe  little  fheaths,  or 
cafes,  wherewith  the  wings  are  at  at  other  times 
covered,  are  only  elevated,  and  are  not  agitated 
by  the  motion  in  flying.  There  is  nothing  in 
this  flying  Stag  more  worthy  of  notice,  than  the 
probofcis  or  trunk  wherewith  its  fwallows  its 
food:  this  food  is  a  juice  like  honey,  oozing 
out  of  the  oak.  This  trunk  is  delineated  among 
the  figures  of  Hoefnagel,  which  are  indeed  the 
beft  and  mod  accurate  of  all  the  figures  I  have 
hitherto  leen.  I  can  exhibit  the  method  where¬ 
by  the  wings  lie  folded  under  the  outer  pair 
beforementioned  5  we  are  not  to  fay  they  are  in 
reality  plaited,  for  they  are  rather  contracted 
by  the  affiftance  of  joints.  I  have  obferved  that 
thefe  joints  are  placed  almoft  in  the  extremities 

*  As  all  Butterflies  are  produced  from  Caterpillars,  all  Beetles 
fome  in  water ;  but  they  are  in  general  all  longer  lived  creatures 
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of  the  wings,  and  are  moved  by  the  help  of 
peculiar  mulcles  5  hence  a  fluid  likewife  drops 
from  them  when  they  are  wounded,  which  is 
not  the  cafe  when  wings  are  merely  membra¬ 
nous.  When  I  offered  a  little  honey  on  the 
point  of  a  knife  to  one  of  thefe  Beetles,  it 
followed  me  like  a  dog,  and  lucked  the  honey 
very  greedily  with  its  trunk. 

Belides  thele,  I  can  likewife  Ihew  twenty- 
one  fpecies  of  the  Capricorn  Beetles.  Thele 
creatures  have  all  wonderfully  long  horns.  Some 
of  thefe  which  I  preferve  are  furnifhed  with 
branching  and  prickly  horns  with  knotty  and 
fhort  joints ;  and  the  horns  of  others  are  divided 
into  very  long,  equal,  and  as  it  were  knotlefs 
joints,  fome  of  them  are  fomewhat  fituated 
in  the  middle,  and  are  knotty  again  where 
they  are  joined  to  each  other.  The  body  of 
the  largeft  Capricorn  Beetle  I  have  is  above  four 
inches  and  an  half  long,  and  the  horns  are  as 
long  as  the  body.  I  have  likewife  another  above 
two  inches  long,  which  is  covered  with  promi¬ 
nent  party-coloured  hairs  like  a  Turkifh  carpet¬ 
ing,  and  makes  a  wonderfully  beautiful  figure: 
its  fore  legs  are  much  longer  than  the  reft. 
Moreover,  I  have  a  fpecies  of  thefe  flying  Ca¬ 
pricorn  Beetles,  which  has  very  tender  legs  and 
horns;  which,  however,  are  confiderably  thick 
about  the  bending  of  the  joints,  and  where 
the  mufcles  are  inferted.  I  have  likewife  a 
Wafp  with  this  kind  of  knotty  joints. 

With  thefe  I  preferve  feventeen  of  the  fly¬ 
ing  Capricorns  with  much  fhorter  horns.  A- 
mong  thefe  there  is  a  kind  of  Beetle,  that  vi¬ 
brates  its  wings  with  fo  much  velocity,  that  it 
is  with  very  great  difficulty  to  be  taken,  and 
hence  we  have  called  it  the  flying  Beetle.  A 
thing  extremely  wonderful  in  this  Beetle  is, 
that  its  teeth  are  on  the  infide  full  of  ramifi¬ 
cations,  by  which  ftruCture  it  is  indeed  diftin- 
guilhed  from  all  others.  This  Beetle  flies  in 
the  day-time,  and  is  the  fame  with  the  fourth 
and  uncommon  fpecies  of  the  .Stag  Beetle  of 
Mouffet. 

I  have  moreover  nine  fpecies  of  the  faid 
flying  Capricorns,  having  ftill  fhorter  and 
fmaller  horns. 

I  likewife  infert  the  Cicindula  or  Glow- 
Worm,  which  is  of  the  Beetle  kind,  in  this 
order.  It  indeed  refembles  a  flying  diamond 
or  little  ftar ;  it  glitters  with  as  much  light, 
when  it  is  yet  a  Worm  with  fix  legs,  as  when 
it  is  changed  into  a  perfeCt  Beetle  :  in  that 
ftate  it  mu  ft  firft  elevate  the  fheaths  or  cafes 
of  its  wings,  or  at  leaft  ftretch  out  its  tail  or 
the  extremity  of  its  abdomen,  in  order  to  dif- 
clofe  its  light. 

Laftly,  among  my  Beetles  are  thirty-two 
fpecies,  furniffied  with  horns  that  have  knobs 
at  the  tops  of  them.  Thefe  globules  of  the 
horns  are  indeed  conftruCted  in  a  moft  wonder¬ 
ful  manner,  for  fome  of  them  referable  bunches 
of  grapes,  others  are  like  the  leaves  of  an  open 

ire  produced  from  Hexapode  Worms.  Some  of  thefe  live  on  land, 
han  Caterpillars. 
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book,  and  others  again  are  of  various  different 
ftrudtures.  One  may  by  the  help  of  thefe  horns 
very  eafily  diftinguifh  the  male  from  the  fe¬ 
male.  This  is  likewife  the  cafe  in  the  noctur¬ 
nal  or  night  Butterflies,  for  their  males  may 
by  this  fign  be  very  eafily  diftinguifhed  from 
their  females,  while  they  are  dill  in  the  Nymph 
date.  Of  thefe  fpecies  of  Beetles  fome  are  ob¬ 
long,  others  round,  others  fhort,  others  in¬ 
dented,  ferrated,  party  coloured,  or  variegated 
and  fprinkled  over  as  it  were  with  dull  or 
meal,  rough  with  fmall  tubercles,  fquares  or 
cheques,  or  confpicuous  by  their  fpots  and 
various  other  ornaments.  Among  thele  I  can 
likewife  fhew  a  Beetle  found  in  the  nefts  of 
wild  Bees,  and  delineated  in  Tab.  XXVI.  fig. 
in.  Almofl:  all  thefe  Beetles  fly  at  night. 

I  refer  alfo  to  this  order  the  common  dung 
Beetle,  which  has  its  horns  terminated  by  knobs. 

I  have  two  fpecies  of  this,  which,  like  the  blue 
black  Beetles,  emit  a  bright  and  glowing  light ; 
one  of  them  is  confpicuous  by  a  purplifh 
glofs,  like  that  of  copper,  on  its  bread  and 
belly  :  the  other  glitters  like  green  molten  brafs 
or  copper  delicately  gilt,  and  indeed  makes  a 
very  beautiful  figure. 

I  have  moreover  four  fpecies  of  the  Bupreftes, 
or  green,  gold,  and  yellow  Beetles,  which  are 
of  an  offenfive  fmell ;  the  horns  of  thefe  are 
formed  like  thofe  of  the  Capricorn  Beetles,  and 
the  males  are  fmaller  than  the  females.  I  have 
likewife  another  fpecies  which  fmells  like  a 
rofe. 

I  keep  alfo  four  fpecies  of  the  Cantharides, 
to  which  I  think  the  former  in  refpedt  to 
their  qualities  and  virtue  are  nearly  related.  I 
have  likewife  the  eggs  of  the  common  golden 
yellow  Beetle,  which  are  like  mother-of-pearl. 
Some  of  thefe  infedts  have  knotty  horns,  and 
others  have  them  formed  like  thofe  of  the  Ca¬ 
pricorn  Beetle.  Among  thefe  I  can  fhew  a  very 
beautiful  Beetle,  the  body  of  which  is  adorned 
with  little  apertures  and  impreflfed  furrows. 
This  was  given  me  by  the  very  celebrated  Dr. 
William  Pifo,  formerly  principal  phyfician  to 
his  highnefs  prince  Maurice  of  Nafiau. 

I  can  likewife  fhew  the  Indian  Beetle,  the 
fheaths  or  cafes  of  whofe  wings  are  of  a  fhining 
black  like  ebony,  and  have  many  little  indent¬ 
ings,  wherein  are  feen  little  oblong  feathers 
adorned  with  all  kinds  of  colours,  bright  as  any 
kind  of  gems  whatfoever. 

I  likewife  reckon  the  Curculio  or  Weavil  in 
this  order ;  which,  from  a  Worm  deftrudtive 
to  corn,  is  changed  into  a  Beetle,  and  of  which 
a  magnified  delineation  may  be  feen  in  Redi. 
Aldrovandus  defcribes  a  Weavil  which  is 
changed  into  a  Butterfly,  and  indeed  belongs  to 
the  lame  order,  but  to  the  third  fpecies  of  it. 

I  preferve  alfo  fix  fpecies  of  Beetles  with 
long  necks  and  Hogs  nofes,  which  I  therefore 
call  flying  Hogs,  or  Hog  Beetles. 

Next  follows  the  Prolcarabasus,  Vermiculus, 
Majalis,  or  May-Worm,  which,  as  well  as  others 
we  likewife  think  referrable  to  this  order.  We 
have  three  fpecies  thereof,  two  of  which  have 


horns  like  thofe  of  the  Capricorn  Beetles ;  but 
thofe  of  the  third  are  knotty.  Goedaert  has 
likewife  defcribed  a  Vermicle  as  belonging  to 
the  lad,  but  he  has  very  prepofteroufly  joined 
them  together. 

To  thefe  I  add  the  Staphilinus,  which,  feem- 
ing  of  a  middle  nature  between  the  Beetle  and 
Scolopendra,  can  very  quickly  kill  Earthworms 
with  its  teeth,  and  afterwards  fuck  them. 
Goedaert  has  committed  three  errors  concern¬ 
ing  this  infedt,  which  we  fhall  hereafter  explain 
and  fet  right.  This  infedt  and  the  Worm  from 
which  it  is  produced  are  likewife  defcribed 
by  Mouffet.  I  preferve  five  fpecies  of  it,  to¬ 
gether  with  the  Worm  and  Nymph,  which 
exhibits  the  parts  of  the  future  infedts  but  fome- 
what  obfcurely.  Thefe  infedts  have  horns  like 
thofe  of  Capricorn  Beetles,  but  their  wings  are 
complicated  in  a  very  uncommon  manner. 

I  preferve  befide  thefe  four  fpecies  of  Bee¬ 
tles,  which,  whether  they  lie  on  their  back 
or  belly,  can  contradi  and  prefs  their  head  and 
bread  clofe  to  the  ground,  and  jump  into  the 
air :  wherefore  we  think  that  the  name  of 
Grafshopper  or  Locufl  Beetle  is  a  proper  one 
for  them. 

I  have  likewife  the  fmall  Beetle,  which,  ha¬ 
ving  firmly  and  ftrongly  fixed  its  foremoft  legs, 
and  bent  and  put  its  head  through  the  fpace  be¬ 
tween  them,  makes  a  continual  noife  in  old 
pieces  of  wood,  walls  and  cielings,  which  is 
fometimes  fo  loud,  that,  upon  hearing  it,  peo¬ 
ple  have  been  perfuaded  that  nodturnal  hob¬ 
goblins,  ghofts,  or  fairies  wandered  about  them. 
I  think  that  this  may  be  properly  called  Soni- 
cephalus,  or  the  noify-headed  Beetle.  Other 
fpecies  of  Beetles  make  a  ftrange  noife  by  rub¬ 
bing  their  head  againft  their  bread,  and  others 
prefs  their  tail  or  belly  clofe  to  the  fheaths  or 
cafes  of  their  wings,  and  by  that  means  make 
alfo  an  uncommon  creaking. 

I  have  alfo  four  fpecies  of  the  Scarabafi  Tef- 
tudinati,  or  Tortoife  Beetles,  and  fome  of  their 
Worms  and  Nymphs.  Goedaert  has  likewife 
defcribed  two  fpecies  of  thefe. 

I  alfo  have  the  Scarabaeus  Aculeatus  or  ding¬ 
ing  Beetle,  with  its  tail  formed  like  an  aculeus 
or  ding,  which  is  not  met  with  in  any  other  of 
the  Beetle  kind. 

Moreover,  I  can  fhew  a  very  fmall  Beetle 
with  its  Nymph,  which  is  produced  out  of  a 
Worm  without  legs,  and  is  found  hid  within 
the  outer  skin  of  the  leaf  of  the  fallow  tree. 
This  Worm  has  its  food  there  ready  and  diffi¬ 
dent  for  it,  until  it  is  at  length  changed  into  a 
perfedt  Nymph  in  all  its  parts.  I  have  de¬ 
fcribed  the  whole  change  of  this  Beetle,  which 
is  carried  on  very  obfcurely,  in  the  fourth  or¬ 
der,  and  have  exhibited  its  figures  in  Tab. 
XLIV.  fig.  xii.  xiii,  &c. 

I  have  moreover  a  detedable  Beetle,  pro¬ 
duced  from  a  Worm  that  eats  the  roots  of 
ginleng,  and  is  changed  into  a  Nymph 
within  that  precious  drug.  The  fame  is  like¬ 
wife  found  in  old  logs  of  wood. 

I  like- 


» 


Kk 


126  The  BOOK  of 

I  likewife  keep  thofe  Beetles  with  their 
Nymphs,  which  are  produced  from  Worms 
that  gnaw  dried  flefli.  By  the  afhftance  of 
thefe  Worms  a  fkeleton  may  be  eahly  .cleared 

of  the  flefti  that  flicks  to  it. 

I  am  alfo  to  add  that  I  have  a  Beetle,  the 

Worms  of  which  eat  the  bag  of  the  mufk  ;  I 
have,  on  account  of  the  obfcure  manner  of  its 
changing,  defcribed  it  under  the  fourth  order, 
and  given  its  figure  in  Tab.  XLV.  fig.  xxxi  i. 

Laftly,  I  rank  in  this  order  the  largeft,  the 
middling,  and  the  fmalleft  Hydrocanthari,  or 
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Water  Beetles,  concerning  which  I  have  occa- 
fionally  inferted  various  obfervations  of  the 
greateft  importance  to  the  naturalift.  I  pre- 
lerve  five  fpecies  of  thefe;  the  fmalleft  is  called 
the  common  water  Flea,  and  water  Fasmella. 
When  this  dives  under  the  water,  it  has  the  art 
to  enclofe  a  little  bubble  of  air  very  dexteroufly 
in  its  tail.  I  have  reprefented  the  parts  of  ge¬ 
neration  of  the  Hydrocaritharus,  in  Tab.  XXII. 
fig.  v.  and  the  Worm  called  Vermis  Sicarius, 
out  of  which  it  is  probably  produced,  is  exhi¬ 
bited  in  Tab.  XXIX.  fig.  iv.  and  v. 


The  third  order  or  clafs  of  natural  changes ,  according  to  the  firjt  fpecies  or  me- 
thod ;  which  we  have  called  [imply  the  Nymph ,  exemplified  in  the  Ant. 


Tab.  XVI. 

No.  I.  npHE  Ant’s  egg  delineated  in  itsnatu- 
ral  fize,  or  the  Worm  of  the  Ant 
in  its  firft  skin  or  coat,  wherein  it  is  called  the 
egg.  The  firft  of  thefe  figures  exhibits  it 
magnified. 

II.  Is  the  skin  beforementioned  after  it  is 
caft.  This  is  a  kind  of  thin  membrane,  which 
the  Vermicle  or  Worm  of  the  Ant,  quitting 
the  form  of  an  egg,  throws  off  loofely,  and  rolls 
up  as  into  an  imperceptible  point. 

III.  The  Ant’s  Vermicle  or  Worm,  imper¬ 
fect  in  many  of  its  parts,  without  legs,  come 
out  of  its  egg  or  skin,  and  here  reprefented  in 
the  form  wherein  it  is  commonly  found  in  the 
earth  at  that  period  ;  that  is,  having  its  head  bent 
towards  its  breaft.  Figure  u.  exhibits  a  microf- 
copic  view  of  it. 

IV.  The  Ant’s  Vermicle  or  Worm  having 
attained  its  full  bignefs ;  that  is,  when  all  the 
limbs  and  parts  proper  to  the  Ant  are  already 
increafed  under  the  skin,  but  ftill  lie  hidden. 
Figure  in.  gives  it  as  feen  under  the  mi- 
crofcope. 

V.  The  former  Vermicle  or  Worm,  having 
caft  its  skin  and  expofing  to  view  all  its  parts, 
which  were  before  hidden  ;  It  fhould  therefore 
be  now  called  a  real  Nymph,  whofe  limbs  are 
fwollen  with  a  fluid  matter,  as  will  be  made 
more  evident  in  the  explanation  of  the  fourth, 
fifth,  and  fixth  figures,  which  exhibit  the  fame 
ftate  of  the  creature  magnified,  together  with 
its  feveral  parts. 

VI.  The  fame  Worm  now  come  into  the 
ftate  of  the  Formica  or  Ant,  as  will  be  more 
accurately  and  largely  defcribed  in  the  fubfe- 
quent  explanations  of  the  figures. 

T ab.  XVI.  Fig.  i. 

The  Ant’s  egg  magnified,  perfectly  fmooth 
and  equal,  diftended,  glittering,  and  without 
any  annular  divifions.  This  is  naturally  fo  fmall 
that  when  placed  on  a  black  ground  it  is  fcarce 
vifible  to  the  naked  eye.  This  muft  be  well 
obferved  in  order  to  diftinguifli  the  true  or 
real  egg  of  the  Ant. 


Fig.  ii. 

The  Vermicle  or  Worm  of  the  Ant  deli¬ 
neated  larger,  and  prefenting  its  head  and 
mouth,  together  with  the  twelve  annular  divi¬ 
fions  of  its  body.  The  head  is  bent  towards 
the  bread: ;  and  if  the  Worm  be  touched  or 
moved  in  the  leaft,  it  always  contracts  itfelf  in 
that  manner.  Though  this  be  a  real  Vermicle, 
yet  it  is  commonly  called  the  egg  of  the  Ant. 
But  this  appellation  proceeds  from  the  grofleft 
ignorance,  fince  it  palpably  is  a  real  creature, 
having  life  and  motion,  though  it  is  yet  with¬ 
out  legs :  it  does  not  bear  the  leaft:  refemblance 
to  an  egg,  nay  it  is  fometimes  larger  than  the 
Ant  itfelf.  But  fuch  is  the  ignorance  of  thofe 
perfons  who  feek  for  thefe  Vermicles  and  ex- 
pofe  them  tofale  in  the  market;  they  are  bought 
there  in  order  to  be  given  as  food  to  various 
kinds  of  birds,  and  they  are  very  greedily  eaten 
by  them. 

Fig.  hi. 

I  here  exhibit  the  method  whereby  the  Ver¬ 
micle  or  Worm  beforementioned  leifurely  and 
quietly  undergoes  its  natural  change  ;  the  blood 
and  other  humours  infenfibly  fwelling  about  the 
breaft:  and  near  the  head,  and  by  that  means 
the  creature  itfelf  becoming  thicker,  larger,  and 
more  fwollen  :  by  this  means  at  length  lofes 
all  its  motion,  that  is  when  it  has  caft:  its  skin, 
and  brought  to  light  its  limbs,  that  were  before 
hidden. 

Fig.  iv.' 

The  fame  Vermicle  or  Worm,  having  caft: 
its  firft  skin,  and  prefenting  to  view  all  its  limbs 
and  parts,  which  were  before  hidden  under  the 
skin  ;  hence  it  is  in  this  ftate  called  a  Nymph, 
which  I  reprefent  magnified,  and  reclining  on 
its  fide. 

Fig.  v. 

The  fame  Vermicle,  lying  on  its  back,  is  in 
this  figure  exprefled  magnified. 
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ed  by  our  hands  ;  hence  the  Italian  poet  faid 
Fig.  vi.  mod  truly, 


The  fame  Vermicle  or  Worm  is  here  again 
exhibited,  and  all  its  members  are  didinguifhed 
by  letters  annexed  :  hence  it  is  indeed  very  evi¬ 
dent  that  the  Nymph  is  the  real  infedl,  but  dill 
deditute  of  motion  in  its  limbs.  This  it  en¬ 
joys,  when  it  acquires  the  perfect  form  of  the 
infedb  which  it  now  reprefents. 
a  a>  The  two  eyes  in  the  head. 
by  The  teeth. 

c  c>  The  horns,  which  are  folded  near  the 
legs  upon  the  bread. 

d  dt  The  fird  pair  of  legs  folded  under  the 
horns. 

e  e ,  The  fecond  pair,  confpicuous  under  the 
fird. 

f  fy  The  third  pair,  which  are  laid  on  the 
belly. 

It  is  likewife  feen  in  what  manner,  all  the 
drong  joints  of  thefe  fix  legs  are  laid  on  the 
bread  between  the  horns. 

gy  The  annuli  or  rings  of  the  abdomen,  to¬ 
gether  with  the  margin  or  border  on  each  fide. 
But  this  is  more  manifed  in  the  fourth  figure, 
wherein  that  margin  or  verge,  as  well  as  the 
little  fwellings  of  the  loins,  are  more  didin&ly 
exhibited,  and  at  the  fame  time  it  is  feen  how 
the  body  is  all  folded  up  and  bent. 

The  creature  in  this  form  is,  as  I  have  ob- 
ferved  before,  the  real  Nymph  of  the  third  or¬ 
der,  according  to  the  fird  fpecies  or  method  of 
transformation,  which  clearly  and  didindtly  ex¬ 
hibits  all  its  parts  and  limbs  without  exception, 
fo  that  all  thofe  parts  may  be  feen  in  it,  which 
are  afterwards  found  in  the  common  labouring 
Ant,  whofe  Nymph  it  now  properly  is.  This 
Nymph  is  'therefore  the  Ant,  and  the  Ant  is  a 
Nymph,  but  the  Ant  hitherto  lies  as  it  were 
hid  under  a  peculiar  difpofition  of  its  limbs  ; 
and  this  is  the  principal  difference. 

When  this  Vermicle  or  little  creature  cad  its 
skin  for  the  lad  time,  then  all  its  limbs  and 
parts  are  very  white  like  curdled  milk,  and  are 
fluid  as  water  ;  fo  that  under  this  form  it  ought 
to  be  confidered  as  if  it  lay  yet  in  its  egg, 
fince  it  is  there  difpofed  in  the  very  fame  man¬ 
ner,  and  is  as  properly  a  Nymph.  The  only 
difference  is,  that  in  the  egg  its  limbs,  though 
certainly  exident,  are  not  vifible  ;  though  on 
the  contrary  they  manifedly  appear,  when  it  is 
a  fecond  time  reduced  to  this  condition,  fo  like 
that  of  an  egg.  Hence  this  little  creature  is 
twice,  as  it  were,  a  fcetus,  twice  in  its  egg-date, 
and  twice  hatched  or  bom.  But  the  life  it  leads 
is  not  in  all  its  circumdances  the  fame;  it  differs 
indeed  very  much,  for  it  appears  in  the  fird 
date  like  a  poor  and  miferable  Worm  ;  but 
the  fecond  time,  which  is  in  fome  meafure  its 
renewal  and  regeneration,  it  is  formed  into  a 
perfect  creature.  This  procefs  is  formed  in  fo 
remarkable  a  manner  in  Butterflies,  that  we 
fee  therein  the  refurredtion  painted  before 
our  eyes,  and  exemplified  fo  as  to  be  examin- 


Non  v’accorgete  voi,  che  noi  fiam  vermi. 

Nati  a  formar  l’angelica  Farfalla. 

That  is, 

Dod  thou  not  know  we  Worms  are  born, 
Angelic  Butterflies  to  form  ? 

We  mud  further  obferve,  that  the  writers 
of  natural  hidory  ancient  and  modern,  Aridotle, 
Mouffet,  Harvey  and  others,  who  have  called 
this  change  in  the  Aurelia  an  egg,  have  not 
wandered  entirely  out  of  the  path  ofreafon,  pro¬ 
vided  their  words  be  taken  in  the  fenfe  now 
mentioned.  I  would  however  have  it  obferved, 
that  they  mud  be  faid  to  have  really  deviated 
from  the  truth,  in  that  they  have  not  annexed 
the  fignification  mentioned  in  this  place  to  their 
Aurelian  egg,  but  have  propofed  it  as  a  real 
and  fimple  egg,  without  any  refpedt  to  the 
effential  parts.  This  cannot  totally  be  over¬ 
looked  by  thofe,  who  labour  cautioufly  to  in- 
vedigate  the  natural  changes  in  the  infedt  tribe. 

The  head,  the  bread,  the  belly,  and  the  red 
of  the  parts  of  this  infedt  are  inveded  with  a 
thin  kind  of  membrane,  and  are  fo  very  clofely 
furrounded  by  it  on  every  fide,  that  even  the 
extremity  of  the  eyes,  horns,  teeth,  and  legs, 
are  enclofed  in  it,  together  with  the  red.  How¬ 
ever  thefe  lie  in  a  loofe  manner  over  each  other, 
nor  are  they  united  or  connected  to  one  another 
by  an  uniform  cutaneous  crud,  as  is  the  cafe 
in  a  particular  manner  in  Butterflies.  The 
membrane,  which  enclofes  the  parts  of  the 
Nymph  of  the  Ant  is  not  every  where  of  equal 
thicknefs,  indeed  lead  of  all  where  the  limbs 
are  clofe  or  applied  to  the  body  near  the  bread; 
but  where  they  are  not  fo  clofely  laid  together, 
as  in  the  extremities  of  the  legs  and  horns,  there 
the  inveding  membrane  is  equally  thick  in  all 
its  parts.  This  is  very  feldom  obferved  in  the 
Aurelia,  nor  have  I  ever  feen  more  than  one 
example  thereof  in  the  Chryfalis  of  the  fwift 
Butterfly,  the  trunk  of  which  is  in  part  didant 
from  the  body  ;  for  there  the  inveding  mem¬ 
brane  is  obferved  to  be  every  where  equally  thick, 
as  may  be  feen  among  the  figures  of  the  Rhi¬ 
noceros  Beetles,  in  Tab.  XXIX.  But  this  is  un¬ 
common  in  Chryfallides,  though  it  is  condantly 
the  cafe  in  Nymphs. 

Palling  thefe  confiderations  over,  it  is  ma¬ 
nifedly  evident  from  hence,  that  between 
the  limbs,  which  are  feen  and  reprefented  in 
the  Ant’s  Nymph,  and  thofe  which  appear 
in  the  Ant  itfelf,  there  is  no  other  difference, 
than  that  the  appearance  of  the  parts  is  fome- 
what  more  evident  and  plain  in  the  Ant,  but 
in  the  Nymph  fomewhat  obfcure.  We  mud 
obferve  that  the  fame  thing  holds  equally  in 
the  Ant’s  Vermicle  or  Worm,  which  hides 
the  limbs  and  parts  under  the  skin  that  is  not 
yet  cad  off.  For  in  reality  the  egg,  Worm, 
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Nymph,  and  Ant,  are  all  but  one  and  the  fame 
creature  varioufly  cloathed,  and  lying  under 
different  yet  accidental  forms.  Therefore  the 
Ant,  that  I  may  exprefs  the  bufinefs  with  fuffi- 
cient  accuracy,  is  covered  or  furrounded  in  the 
beginning,  when  it  is  an  egg,  with  an  oval  or 
fpheroidal  skin  }  and  afterwards,  when  it  ap¬ 
pears  under  the  form  of  a  Vermicle  or  Woim, 
is  covered  with  an  annular  and  hairy  skin } 
and  thirdly,  when  it  is  a  Nymph,  and  is  found 
wrapped  up  in  a  divided  and  articulated  veil  } 
until,  fourthly,  it  at  length  cads  this  skin,  and 
afterwards  retains  this  its  lad  form,  wherein  it 
is  a  perfect  infeed,  ftript  of  all  its  integuments } 
is  ftill  the  fame  Ant,  in  this  variety  ot  appear¬ 
ances  :  fo  that  having  thus,  at  certain  didances 
and  dated  times,  cad  off  all  thefe  coverings, 
the  creature  is  perfect,  and  is  never  changed 
more.  This  mud  be  in  the  fame  manner  un- 
v  derdood  of  all  other  Verinicles  or  Worms 
which  have  no  legs  nay,  of  thofe  alfo  which 
have  legs,  that  is,  of  fuch  as  fo  long  and  fo  often 
change  their  skin,  until  at  length  they  no 
longer  change  their  form,  but  become  perfect 
infeeds,  afterwards  procreating  their  fpecies  in 
the  fame  order. 

When  this  Nymph  cads  its  lad  skin,  many 
remarkable  changes  are  obferved;  the  eyes  are 
altered  in  the  head  by  a  dow  accretion,  and 
change  colour  from  white  to  black}  the  horns, 
the  legs,  and  the  red  of  the  body }  are  more 
and  more  dilcoloured  }  a  fuperduous  moidure  is 
exhaled  from  all  the  parts,  the  limbs,  which 
were  till  now  without  drength  and  motion, 
begin  to  move,  and  at  lad  the  inveding  skin  is 
difengaged  from  all  thofe  parts ;  and  then,  and 
not  before,  this  Nymph  is  called  an  Ant. 

Fig.  vii. 

In  this  figure  the  Ant  is  reprefented  under 
that  form  in  which  it  fhews  itfelf  when  it  has 
cad  the  lad  skin.  All  the  obdacles  which  im¬ 
peded  the  fight  in  examining  its  parts,  are  now 
removed.  Hence  we  may  fee  the  Ant  no  longer 
covered  or  veiled  but  in  its  real  form  }  nor  is  it 
after  this  lad  operation,  during  its  whole  life, 
further  augmented  or  changed}  as  it  has  attained 
its  full  maturity  and  the  greated  drength  of  life. 
The  fame  thing  likewife  is  found  in  the  fame 
manner  in  all  other  infeeds  fubjeed  to  thefe 
changes,  for  none  of  them  are  ever  increafed  or 
changed,  after  having  cad  the  lad  skin.  Hence, 
doubtlefs,  the  reafon  may  be  adigned,  why  we 
fee  thefe  infeeds  never  become  larger  in  other 
countries  than  in  our  own,  unlefs  they  are  of 
a  different  fpecies }  or  are  fuch  as  eat  fome- 
what  more  plentifully,  while  they  are  in  the 
form  of  Worms  and  Caterpillars ;  for  by  this 
means  their  bodies  may  become  fomething, 
though  not  much,  larger  than  ufual,  as  we  have 
fhewn  elfewhere. 

By  the  power  of  infenfible  perfpiration,  the 
Ant’s  skin  after  all  thefe  changes  is  grown  very 
hard,  and  becomes  as  it  were  horny,  though  it 
was  lome  weeks  before  the  lad  transformation, 


tender  and  duid  like  water,  fo  that  the  crea¬ 
ture  could  not  dir  one  of  its  parts  with  even 
the  lead  motion.  In  the  more  conlpicuous, 
that  is,  in  the  larger  Nymphs  belonging  to 
larger  infe<ds,  this  change  is  dill  more  confide- 
rable  than  in  the  Ant’s  Nymph  :  for  their  fkin 
which  was  in  the  beginning  ol  the  change 
likewife  very  foft  and  tender,  becomes  in  a 
few  days  horny  and  as  it  were  bony,  as  fhall 
be  hereafter  explained  in  its  proper  place  in 
the  Nymph  of  the  nofe-horn  Beetle,  which 
likewife  belongs  to  this  order. 

It  will  be  now  proper  that  we  exhibit  in 
figures  the  limbs  and  parts  of  the  Ant,  in  the 
fame  manner  in  the  Ant  itfelf,  as  we  have 
before  diewed  them  in  its  Nymph.  To  this 
purpofe  I  have  allotted  this  feventh  figure, 
wherein  I  reprefent  the  common  labouring 
Ant,  fuch  as  is  ufually  found  in  the  gardens 
and  padures  all  over  Holland  and  elfewhere. 

I  here  delineate  the  Ant  magnided  in  fuch  a 
manner,  as  it  very  cautioudy  carries  the  W  orm 
or  Vermicle  in  its  mouth,  or  between  its  two 
teeth,  without  the  lead  danger  of  hurting  it.  Tab. 
XVI.fig.vn.^r.  Thefe  teeth  of  whichtheAnthas 
only  two,  are  more  properly  jaws,  an  upper  and  a 
lower,  which  hang  crooked  or  bent  on  the  outfide 
of  the  mouth,  and  have  feven  ferrated  incidons 
or  dividons,  ferving  as  fo  many  particular  teeth. 
This  may  be  clearly  feen  in  Tab.  XVI.  dg. 
xi.  at  the  letter  a .  Moreover,  the  dividons  of 
the  head,  bread  and  belly  may  be  didinguidi- 
ed  in  this  date  much  more  accurately  than  in 
the  Nymph.  The  eyes  are  very  black,  Tab. 
XVI.  dg.  vii.  bb ,  the  antenna  or  horns  un¬ 
der  the  eyes  are  of  a  faint  red  colour  ccy  and 
are  compofed  of  twelve  horny  joints }  the  drd 
of  which,  that  immediately  under  the  eyes,  is 
very  long :  but  all  thefe  joints  are  covered  or 
furrounded  by  bridly  hairs.  It  is  likewife 
fhewn  very  didimdly  here  what  form  and 
ftrutdure  the  head  and  thorax  are  of,  and  that 
they  are  inveded  with  a  horny,  driated  or  fur¬ 
rowed,  crooked,  and  indented  fkin.  This  fkin 
refembles  the  dbrous  joints  of  the  wild  pines, 
when  they  are  cleaved  or  cut,  where  it  is 
knotty.  The  condruedion  of  this  furrowed 
Ikin  is  feen  yet  plainer  in  the  Ant  exhibited  in 
fig.  xi.  The  incidons  of  the  thorax,  fig.  vn.d, 
are  divided  into  fix  fharp-pointed  prominences, 
which  become  more  confpicuous  backwards 
towards  the  loins.  The  loins  themfelves  con- 
fid  of  three  knotty  vertebrae  or  joints  e ,  and 
are  every  where  fet  thick  with  bridly  hairs. 
Underneath  at  the  thorax  are  feen  drong  hairy 
legs  ff  each  compofed  of  four  joints }  the 
lad  of  which,  or  that  properly  called  the  foot, 
is  divided  again  into  fmaller  joints,  and  the 
lad  of  thefe  is  armed  with  two  claws. 

The  abdomen  or  belly,  the  colour  whereof 
is  fomewhat  more  red  than  the  red  of  the 
body  }  this  being  of  a  light  red,  fhines  like  a 
looking-glafs,  and  is  furrounded  with  bridly 
hairs  g.  I  call  this  creature  I  have  been  de- 
feribing  the  working  Ant }  nor  do  I  think  it  is 

pro- 
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provided  with  either  male  or  female  organs, 
as  I  fliall  demonftrate  to  be  the  cafe  in  the 
Bees ;  fince  it  feems  to  be  defigned  by  the 
inoft  wife  Creator  for  labour  only,  and  to 
carry,  remove,  preferve  and  nourifh  the  young 
of  the  others. 

Fig.  viii. 

To  make  this  hiftory  of  the  Ant  as  complete 
as  in  my  power,  I  have  here  likewife  delineated 
the  male  Ant  in  its  natural  fize. 

Fig.  ix. 

I  delineate  the  fame  magnified  in  this  figure, 
both  becaufe  the  limbs  of  this  creature  may  be 
the  more  conveniently  defcribed,  and  that  the 
differences  as  well  as  agreements  between  one 
Ant  and  another  may  be  the  clearer  or  more 
evidently  explained. 

It  appears  then  that  the  teeth  a  and  antennas 
or  horns  cc,  are  in  this,  in  every  refpedt,  like 
thofe  of  the  working  Ant ;  only  that  the  teeth 
in  the  males  are  fomewhat  lefs  than  in  the 
working  kind  :  and  this  is  likewife  obferved  in 
the  female  Ant.  Something  like  this  is  alfo 
feen  in  the  teeth  of  male  Bees.  The  eyes  in 
the  male  Ant  are  much  larger  b  b ,  and  furpafs 
thofe  of  the  working  and  female  Ant;  and 
this  holds  likewife  in  the  males  of  Bees,  Ephe- 
meri,  and  other  infedts. 

Befides  thefe,  three  points  or  dots  like  mo¬ 
ther  of  pearl  are  in  this  feen  in  the  head  ; 
which  I  have  likewife  obferved  in  Bees  and 
Flies.  They  are  indeed  remarkable  eyes  of  a 
diftindt  kind  from  the  others,  and  make  a  pe¬ 
culiar  difference  between  this  male  and  the 
working  Ant :  but  there  is  flill  a  greater  dif¬ 
ference  in  refped:  to  the  bread:,  for  befides 
that  it  is  in  this  difpofed  and  painted  in  a  quite 
different  manner,  there  are  alfo  four  wings  dd 
very  confpicuous  on  it,  whereof  the  two  firfl 
are  nearly  twice  as  large  and  flrong  as  the  two 
hinder  ones.  The  ftrudure  of  the  loins  e  and 
belly  f  is  likewife  very  different  from  that  of 
the  working  Ants :  and  the  whole  body  of  the 
male  is  larger,  and  of  a  darker  colour ;  as  is 
likewife  the  cafe  in  the  males  of  Bees. 

Thefe  males  of  the  Ants,  which  differ  in 
refped:  to  their  Nymphs  from  the  two  other 
kinds,  the  latter  having  their  wings  regularly 
difpofed  and  folded,  are  not  to  be  found  at  all 
times  of  the  year  among  the  fwarms :  hence 
it  is  probable  that  the  working  Ants  kill  them, 
when  the  bufinefs  of  generation  is  performed. 
The  Bees  we  know  ad  in  this  manner  by  their 
males,  which  are  called  drones.  And  this  is 
probably  the  reafon  why  the  males  are  fo  fre¬ 
quently  ill  treated  by  the  working  Ants,  as  I 
have  often  feen. 

Thefe  males  of  the  Ants  regard  nothing  but 
generation,  and  therefore  are  admitted  into 
that  republic  only  for  this  fingle  purpofe,  to 
propagate  their  fpecies.  The  fame  thing  exact¬ 
ly  happens  among  Bees,  with  whom  the  Ants 
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have  indeed  many  things  in  common ;  there 
is  no  fuperiority  or  pre-eminence  among  either 
Bees  or  Ants ;  love  and  unanimity,  more  pow¬ 
erful  than  punifhment  or  death  itfelf,  prefide 
there,  and  all  live  together  in  the  fame  man¬ 
ner  as  the  primitive  chriflians  anciently  did, 
who  were  connected  by  fraternal  love,  and  had 
all  things  in  common. 

Fig.  x. 

I  here  exhibit  the  female  Ant  in  its  natu¬ 
ral  fize. 

Fig.  xi. 

The  female  Ant  is  here  again  reprefented 
magnified.  She  is  naturally  not  only  longer 
than  the  working  Ants  and  males,  but  alfo 
much  more  bulky  and  corpulent :  it  is  eafy  to 
difcover  by  diffedion  very  fmall,  white,  oval 
eggs  in  her.  She  has  likewife  teeth  eyes  bby 
and  horns  cc  like  the  former ;  and  in  the  hin¬ 
der  part  of  the  head  towards  the  neck,  file  is 
furnifhed  alfo  with  three  fmall  eyes,  like  mo¬ 
ther  of  pearl ;  fo  that  in  this  refped,  the  fe¬ 
male  remarkably  differs  from  the  working 
Ant,  and  is  partaker  of  the  privileges  and  be¬ 
nefis  of  the  male.  The  female  Ant  is  like¬ 
wife  diifinguifhed  from  the  two  former  kinds, 
in  refped  to  the  flrudure  and  form  of  the 
thorax  d-,  this  part  in  her  being  fomewhat 
browner  than  that  of  the  working  Ant,  and 
fomewhat  redder  than  that  of  the  male.  There 
is  fcarce  any  difference  in  the  legs  ee ,  or  in 
the  feet  f  nor  about  the  belly  g,  only  that 
this  is  larger  becaufe  of  the  eggs  that  are  to  be 
lodged  therein  :  all  this  is  evident  in  the 
figures.  Whether  all  the  fpecies  of  Ants  are 
fo  conftituted  as  to  have  in  each  community 
a  great  many  working  ones,  fome  males  and 
fome  females,  I  cannot  of  a  certainty  affirm. 

I  am  however  pofitive,  from  my  own  obferva- 
tions,  that  this  is  the  cafe  in  the  moft  com¬ 
mon  fpecies  of  Ants,  which  are  found  in  the 
fields  and  vineyards  in  Holland  and  about 
Amfterdam  ;  for  I  have  there  frequently  taken 
them  out  of  the  ground,  and  from  among  the 
roots  of  the  grafs,  and  brought  them  to  my 
chamber  and  kept  them  alive  by  proper  food 
to  complete  my  obfervations. 

To  do  this  I  ufed  the  following  method  : 

I  provided  a  large  deep  earthen  veffel,  and 
about  fix  inches  from  the  brim  or  verge  of  it, 

I  put  a  bank  or  artificial  rim  of  wax,  and  then 
on  the  outfide  of  the  circumference  of  this  I 
poured  water,  in  order  to  prevent  the  Ants  corn- 
fined  in  this  enclofure  from  getting  out.  I  after¬ 
wards  filled  the  cavity  of  this  difh  with  earth, 
and  therein  placed  my  little  republic  of  Ants.  It 
happened  that  in  a  few  days  the  Ants  laid  their 
eggs  in  this  veffel :  from  which  were  produced 
thofe  Vermicles  or  Worms,  erroneoufly  called 
by  the  vulgar,  eggs,  which  I  have  before  de¬ 
fcribed.  It  cannot  indeed  be  expreffed  in  words, 
with  what  induftry  and  folicitude  thefe  working 
L  1  Ants 
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Ants  take  care  of  the  young  ones,  and  with 
what  love  they  feed  them  :  they  carry  them 
with  amazing'  fondnefs  between  their  jaws 
from  place  to  place,  nor  do  they  omit  any 
thing  neceffary  for  their  fupport  or  nounlh- 

When  the  earth  wherein  they  lived  grew 
dry,  I  obferved  that  they  carried  their  young 
ones  to  a  lower  part  and  deeper  under  the  lur- 
face  but  when  I  poured  a  little  water  thereon, 
fo  that  the  mould  became  moift,  it  was  then 
wonderful  to  fee  how  they  all,  ftimulated  with 
love,  endeavoured  as  much  as  they  could  to 
take  away  their  young  and  carry  them  to  a  dry 
place.  Nay,  I  obferved  that  after  I  had  poui- 
ed  in  a  greater  quantity  of  water,  they .  with 
all  their  might  carried  them  to  the  higheft 
part  of  all.  If  I  only  moiftened  the  diy  earth, 
then  they  likewife  carried  their  young  out  of 
the  damp  part.  Thus  I  had  opportunities  to 
fee  very  diflindly,  that  the  young  ones  moved 
and  fucked  nourifhment  out  of  the  fine  and 
fmall  particles  of  the  earth. 

I  often  endeavoured  to  nourifh  thefe  young 
Worms,  without  the  afiiftance  of  the  working 
Ants,  but  I  never  fucceeded.  Nay,  I  could  not 
exclude  even  the  Nymph  of  thole  Vermicles, 


which  the  Ants  likewife  carry  daily  from 
place  to  place,  without  the  affiftance  of  the 
working  Ants'  I  gave  them  fugar,  raifins, 
apples,  pears,  and  the  fruit  of  other  trees  and 
plants.  I  never  found  that  they  built  thofe 
artificial  nefts  mentioned  by  fome  authors,  and 
therefore  I  apprehend  that  is  to  be  underftood 
of  fome  other  fpecies.  Even  in  thofe  places 
which  they  fpontaneoufly  inhabited,  I  never  dis¬ 
covered  any  work  of  art  performed  by  the  Ants 
of  this  fpecies ;  only  broad  paffages  and  crook¬ 
ed  ways,  defigned  for  carrying  their  young 
from  one  place  to  another.  I  have  obferved 
likewife  that  they  follow  the  fun’s  motion,  and 
convey  their  young  according  to  the  courfe 
that  luminary  purfues :  this  I  have  obferved  in 
the  fields  where  they  inhabit  little  hillocks  of 
earth  ;  for  they  there  carried  their  young  con- 
ftantly  to  thofe  parts  where  the  ground  was 
warmed  with  the  fun’s  rays.  I  never  obferved 
that  Ants  provide  themfelves  any  food  for  the 
winter,  although  this  has  been  fo  ftrongly 
afierted  :  and  therefore  I  think  they  eat  no¬ 
thing  whilft  the  winter  is  fevere  ;  as  is  com¬ 
mon  with  many  infedts,  and  in  particular  with 
fome  fpecies  of  Bees,  which  in  the  midft  of 
winter  abftain  from  all  kinds  of  food  *. 


Of  certain  other  kinds  of  Ants ,  fome  of  which  fpin  like  the  Silk- 


worms. 


BESIDES  the  fpecies  of  Ants  hitherto 
defcribed,  I  have  feen  five  other  kinds, 
fome  of  w7hich  I  preferve  in  my  collection. 
The  firft  fpecies  is  very  large,  and  was  brought 
from  the  Cape  of  Good  Hope.  I  have  deli¬ 
neated  it  in  Tab.  XVI.  fig.  xvi.  of  its  natural 
fize.  Its  head,  eyes,  horns,  teeth,  brealt, 
legs  and  belly  are  feen  there  as  they  naturally 
are.  It  is  of  a  bright  red  colour  :  but  whether 
this  was  the  working  Ant  or  the  female  of 
that  fpecies,  I  could  not  difcern :  as  it  had  no 
wings  I  am  certain  it  was  not  a  male.  I  am 
likewife  ignorant  of  the  difpofition  and  nature 
of  this  fpecies  of  Ants. 

The  other  fpecies  of  Ants,  which  I  have 
feen  in  Holland,  is  flefli  coloured,  and  of  fuch 
fize  and  form  as  is  expreffed  in  fig.  xiv ;  but 
I  cannot  now  determine  whether  this  was  a 
working  Ant  or  a  female.  I  met  with  this 
fpecies  at  Honteflard  ;  where  I  examined  in  a 
wooden  bole  its  eggs,  Vermicles,  Nymphs, 
working  Ants,  females  and  males,  in  great 
numbers  mixed  together  in  fome  mould,  where 
they  were  fet  in  order  to  ferve  fome  birds  for 
food.  The  males  exceeded  fomewhat  in  big- 
neis  the  Ant  I  exprefied  in  the  figure,  and  had 
tour  membranaceous  wings.  But  what  de¬ 


fended  particular  notice  in  this  fpecies  was, 
that  the  Nymphs  were  all  enclofed  in  a  fiheath 
or  cafe,  which,  when  the  working  Ants  care¬ 
fully  preferved,  carried  here  and  there  between 
their  jaws,  made  a  very  agreeable  figure  5  for 
thofe  Ants  carried  on  this  occafion  a  bag  bigger 
than  themfelves.  I  experienced  then  for  the 
firft  time  that  the  Vermicles  of  Ants,  as  well 
as  the  Silk-worms,  form  a  bag  or  follicle,  and 
that  thofe  that  are  enclofed  in  it  are  changed 
into  Nymphs.  This  web  was  of  an  oblong 
oval  figure,  and  wrought  with  delicate  and  fine 
threads  about  the  body,  being  of  a  rufty  iron- 
colour,  and  when  I  opened  it,  I  found  a  Nymph 
in  the  infide.  I  likewife  carried  fome  of  thefe 
enclofed  Nymphs  with  me  to  Amfterdam, 
which  after  fome  days  gnawed  their  way  out 
of  their  webs,  and  produced  fome  male  Ants : 
this  happened  on  the  eighteenth  of  July.  I  gave 
the  figure  of  fuch  a  flieath  or  cafe  entire,  and 
in  its  natural  fize  in  figure  xn.  and  a  fe&ion 
thereof  in  fig.  xm. 

The  third  fpecies  of  Ants  that  I  obferved, 
was  fomewhat  lefs  than  the  common  Holland 
Ant:  this  does  not  fpin.  I  have  given  the 
hiftory  thereof  at  large.  Its  body  was  much 
blacker  and  brighter  than  any  of  the  other 


■  Ur  °r  1S  r0t  jQ^e  V  hi„s  0P‘pi°n  that  Ants  do  not  eat  in  winter ;  Leewenhoeck  appears  to  be  of  the  fame  mind,  and 
•maginc.  t  at  t  ey  pen  t  at  feafon,  like  Dormice  and  many  other  forts  of  animals,  in  a  date  of  deep;  and  this  feems  to  be 
kT.V,  I’ Vi  ntS  are,°  en  et*  Co  move  more  (lowly  as  the  cold  weather  advances.  Mr.  Gould  alfo  agrees  with  Swammerdam 
hv"  tlirff  >n  S.  °  n0t  T  C  an^  winte.r-  But  though  our  author  here  did  not  obferve  any  fuch  provifion  to  be  made 

-  r  1  r ■  .1  c  Vamin‘'.  ’  P10  ab  y  }°me  other  ipecies  may,  and  other  naturalifts  tells  us  very  wonderful  things  on  this  fu biedt ; 

Li.  11S  °Pinion  0  t  e"  P'oviding  tor  winter  feems  to  be  countenanced  by  the  royal  and  infpired  naturalift,  Prov.  vi.  6,  7  8. 

whom  their  a tf e dtion *i s  wonderfully  'ranarkable^  °‘  ^  thC  Wimer’  the  Pr0vifl0n  they  make  n,aP  be  for  their  younS>  *or 


fpecies. 
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fpccics.  I  found  thefe  Ants  running  on  fome 
willow-trees,  and  they  feemed  to  live  only 
there.  But  I  have  not  been  hitherto  able  to 
fee  their  males. 

The  fourth  fpecies  was  again  lefs,  but  of  a 
thicker  and  more  reddifh  body ;  nor  have  I 
ever  found  its  males.  The  fifth  fpecies  was 
of  a  more  flender,  and  at  the  fame  time  fome- 
what  longer  bodv  than  the  fourth  :  I  faw  the 
males  of  this  with  four  wings.  Tne  fixth 
fpecies  that  I  obferved  was  wonderfully  fmall ; 
it  was  of  a  bright  red  colour,  had  two  eyes, 
two  horns,  two  jaws,  and  fix  legs  ;  and  it  was, 
like  the  reft,  divided  regularly  into  a  head, 
thorax,  and  belly.  I  have  not  yet  feen  the 
males  of  this  fpecies ;  and  therefore  I  only  re- 
prefent  the  working  Ant  belonging  to  it  in 
its  natural  fize  in  figure  xv.  Thefe  little 
Ants  are  feen  only  about  the  middle  of  the 
month  of  July  ;  but  then  fome  hundreds  ap¬ 
peared,  and  they  yearly  at  ftated  times  infefted 
the  cheefe-loft  and  pantry,  notwithftanding  all 
our  endeavours  to  drive  them  away.  After 
October  not  one  of  them  was  to  be  feen  until 
the  next  year.  It  feemed  to  us  that  they  came 
out  of  a  wine-cellar,  and  crept  through  the 
fmall  clefts  between  the  beams  and  timber 
planks  to  the  place  where  they  could  find  food. 
This,  which  was  firft  conjecture,  we  after¬ 
wards  found  to  be  true ;  for  when  the  cellar 
had  been  kept  full  of  water  for  fome  months, 
we  never  afterwards  perceived  any  Ants. 

What  merits  particular  regard  in  this  hiftory 
is,  that  thefe  Ants  remained  fo  long  as  to  the 
middle  of  July  in  the  earth  and  fand,  and  then 
firft  came  in  fight ;  but  after  October  all  of 
them  betook  themfelves  again  to  their  little 
cells.  Whether  they  lived  in  the  mean  time 
without  food,  or  whether,  as  is  common  with 
many  infeCts,  the  old  ones  died,  and  young 
ones  were  produced  out  of  the  remaining  eggs 


and  Nymphs,  I  cannot  determine :  but  from 
the  analogy  of  other  infeCts  I  can  eafily  judge 
that  the  manner  of  thefe  creatures  living  was 
very  fingular  and  uncommon.  Befides,  it  is 
probable  that  the  males  of  thefe  Ants  were 
deftitute  of  wings,  fince  I  have  for  fome  years 
made  my  obfervations  on  them,  but  could 
never  find  any  whatfoever  that  had  wings.  I 
would  not,  however,  aver  this  for  truth  ;  be- 
caufe  nature  is  wonderfully  confident  with  her- 
felf  in  all  her  works.  Dr.  Padbrugge  has  in¬ 
formed  me  that  he  alfo  obferved  many  fpecies 
of  Ants  in  the  Eaft-Indies  ;  and  particularly 
that  there  were  white  Ants  there,  lefs  than  the 
common  Dutch  ones ;  and  that  they  were 
very  deftruCfive  of  food  and  fome  kinds  of 
merchandife.  I  have  this  year  received  from 
the  feme  gentleman  a  very  beautiful  figure  of 
the  black  fpotted  red  Ant,  which  he  fent  me 
from  the  ifland  of  Ternate  :  it  is  fome  what 
lefs  than  the  Ant  of  the  fecond  fpecies  which 
I  have  defcribed  above.  The  largeft  Ants  this 
gentleman  has  obferved  he  allures  me  were  as 
long  as  the  firft  joint  of  the  thumb  ;  and  their 
nefts  were  fix  feet  long  in  circumference  and 
were  divided  into  various  particular  cells  :  thefe 
places  of  reception  were  fometimes  all  found 
under  the  earth,  and  fometimes  moftly  pro¬ 
minent  above  the  furface  ;  but  they  were  al¬ 
ways  framed  with  an  amazing  art.  I  cannot 
determine  how  this  matter  is,  for  Ants  make 
no  nefts  here  :  it  is  enough  for  me  to  give  a 
faithful  relation  of  what  I  have  been  informed, 
and  particularly  to  recommend  the  authority 
of  this  curious  gentleman.  He  likewife  fent 
me  the  figure  of  a  Frog  with  that  of  the  red 
Ant;  its  hinder  legs  are  cloven,  which  is  very 
uncommon,  and  probable  the  cafe  only  in 
Frogs  that  live  on  dry  land.  This  will  be  ren¬ 
dered  more  certain  by  accurate  refearches. 


The  very  curious  hijlory  of  the  Naficornis ,  or  Rhinoceros >  or  horned  Beetle ,  illujlrated 

with  accurate  figures . 

INTRODUCTION. 


<c  TT  J  E  admire  the  fhoulders  of  Elephants 
<c  y  Y  that  carry  towers ;  the  necks  of 
“  Bulls,  and  the  furious  toffes  from  their  horns; 
<c  the  ravages  of  Tigers,  and  the  manes  of 
“  Lions :  but  we  fhould  know  that  nature  is 
“  no  where  more  complete  and  perfect  than 
“  in  the  fmalkft  objedts.”  This  is  a  very  juft 
fentence  pronounced  by  Pliny  in  his  far  diftant 
age,  though  the  wonderful  works  of  nature 
were  at  that  time  but  obfcurely  known.  We 
fhould  therefore,  furely,  endeavour  to  fearch 
into  nature  near  at  hand,  and  where  file  is 
confpicuous  in  the  moft  minute  things,  or  her 
miracles  will  never  be  difcovered.  Then  will 
it  be  made  clearer  than  the  fun  at  noon,  that 
as  many  natural  myfteries  are  hidden  in  the 


narrow  compafs  of  the  moft  vile  and  contemp¬ 
tible  of  animals,  as  in  the  vaft  vifcera  of  the 
largeft.  In  order  to  elucidate  the  incompre- 
henfible  power  of  nature,  it  mull  be  invefti- 
gated  in  the  fmalleft  creatures.  Nor  let  the 
extreme  minutenefs  obferved  in  thefe,  deter 
any  from  the  inquiry ;  it  fhould  rather  encou¬ 
rage  us  to  be  more  diligent :  for  the  lefs  the 
work  of  nature  is,  the  greater  and  more  mag¬ 
nificent  it  afterwards  fhews  itfelf  in  thofe  at 
firft  invifible  parts,  and  exhibits  to  our  fight 
and  touch  all  thofe  things  which  before  eluded 
our  fenfes,  and  our  moft  acute  intelledual  fa¬ 
culties.  The  greatnefs  and  majefty  of  God 
are  confpicuous  only  in  the  works  framed  by 
his  infinite  power.  But  as  our  eyes  are  not 

fufficiently 
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fufficiently  acute  to  view  thefe  things  per¬ 
fectly,  it  is  neceffary  to  invent  and  find  out 
all  kinds  of  aftiftances  and  artificial  contri¬ 
vances  proper  for  afilfting  the  fight,  by  the 
help  of  which  thefe  things  may  be  diftindtly 
feen.  By  this  means,  and  no  other,  we  can 
attain  to  know  with  what  order,  meafure, 
rule  a'nd  wifdom  God’s  creatures  are  all  formed, 
and  how  they  depreciate  all  the  work  of  hu¬ 
man  art  and  induftry,  the  latter  not  being  able 
to  bear  too  near  an  infpeCtion.  The  beft  of 
them  only  exprefs  the  external  ornaments, 
wherewith  the  furface  as  it  were  of  God’s 
works  are  covered ;  and  they  are  therefore 
deflitute  of  that  true  food  of  the  mind,  where¬ 
with  the  works  of  God  abound.  The  more 
accurately  thefe  are  examined,  and  the  more 
perfectly  they  are  explained,  the  more  wonder¬ 
ful,  lovely,  and  adorable  they  always  proclaim 
their  Creator.  Though  many  works  of  art, 
which  derive  their  powers  from  nature  and 
the  effeCts  of  regular  motions,  perform  won¬ 
derful  things  1  yet  when  they  are  more  inti¬ 
mately  examined  and  invefiigated,  they  imme¬ 
diately  betray  the  imperfeCt  condition  of  the 
artificer.  Therefore  all  the  mafterly  touches 
of  Apelles,  compared  to  the  very  refined 
lines  of  nature,  are  only  rude,  unpolifhed  and 
coarfèj  and  all  the  fplendor  of  tapeflry  finifhed 
by  human  art  vanifhes,  when  only  one  of 
nature’s  works  contained  in  a  fingle  pulmo¬ 
nary  tube  of  an  infeCt  is  produced  :  who  can 
delineate  even  this,  the  leaft  of  thefe  wonders, 
with  adequate  dignity  ?  what  genius  is  able  to 
defcribe,  or  what  induftry  can  invefiigate  it  ? 
our  eyes  and  fingers,  and  all  the  powers  of  our 
underfianding  are  deficient  in  this  refpeCt,  as 
will  be  evident  from  what  I  fhall  prefently  fliew 


concerning  the  lungs  of  the  Rhinoceros  or  nofe- 
horned  Beetle ;  and  thus  it  will  be  at  the  lame 
time  mofl  firongiy  demonffrated,  that  tire 
works  of  God  are  mofl;  wonderful  in  the  fmall- 
efl  objeCfs.  Thus  I  conclude  this  introduction, 
crying  out  with  tire  royal  prophet:  “  I  praife 
“  thee,  becaufe  in  beholding  thy  works  I  am 
cc  transported  with  admiration  :  I  celebrate  thy 
cc  wonderful  works  when  my  mind  is  mofl 
“  enlightened.” 

Though  I  fhall  attempt  in  the  following 
pages  to  defcribe  to  the  praife  and  glory  of 
the  fupreme  being,  the  whole  change,  or,  if  I 
may  fo  call  it,  the  tranlcretion  of  the  nofe-horned 
Beetle,  confecrated  of  old  to  Mercury,  and  ex- 
pofe  to  public  view  its  origin,  life  and  propa¬ 
gation  ;  yet  I  would  not  have  any  one  think, 
that  1  intend  to  give  its  accurate  and  perfeCt 
hiftory.  As  I  happened  to  be  differing  one  of 
thefe  Beetles  in  July  laft  year,  in  the  prefence 
of  the  very  learned  and  experienced  phyfician 
Dr.  Matthew  Slade,  I  difeovered  the  wonder¬ 
ful  conftruCtion  of  its  general  parts.  I  was 
thence  led  to  examine  into  its  origin,  and  made 
a  diffeCtion  of  the  Worm  out  of  which  it  is 
produced.  This  having  been  the  occafion  of 
the  hiftory  that  I  fhall  here  exhibit,  it  will  con¬ 
tain  no  more  than  an  accurate  narrative  of  thofe 
things,  which  I  then  and  afterwards  remarked 
in  regard  both  to  the  internal  and  external  parts 
of  this  infeCt.  But  if  God  gives  me  health 
and  ieifure,  I  fhall  probably  at  fome  other  time 
profecute  this  fubjeCt  much  further,  though 
what  I  now  advance  is  fufficient  to  latisfy  the 
mofl  curious  adorers  of  divine  miracles,  being 
of  the  greateft  importance  and  mofl  vvpnderful 
dignity. 


c 


I. 


Of  the  places  wherein  thefe  Beetles  live :  of  their  generation ,  eggs,  Worms  and 
jood  \  how  long  they  are  feedings  with  varous  other  uncommon  incidents. 


AS  to  the  places  wherein  the  Rhinoceros  or 
nofe-horned  Beetles  commonly  live,  they 
are  mofl  ufually  our  docks  and  yards,  where 
they  lie  among  the  chips  and  faw-duft,  and  in 
the  allies  of  reeds  which  are  burned  in  tarring  of 
fhips,  and  among  the  rubbifh  of  kitchen  gar¬ 
dens  ;  in  the  remains  of  the  fumach  wherewith 
leather  has  been  tanned  5  as  alfo  about  old  trees, 
and  in  rotten  wood. 

Thefe  Beetles  generate  in  the  months  of 
June  and  July  5  the  male,  Tab.  XVII.  fig.  1. 
alone  has  that  remarkable  horn  on  his  nofe, 
whence  the  fpecies  is  named  nofe-horned ;  the 
female  is  fomewhat  larger,  fig.  11  the  male 
gets  upon  the  female,  and  with  the  horny  or 
bony  part  ol  its  penis,  as  with  two  crooked 
claws,  fixes  himfelf  upon  the  horny  or  bony 
pait,  which  conftitutes  the  vulva  of  the  fe¬ 
male  ;  by  this  means  the  female  cannot  efcape, 
and  the  male  in  this  manner  injects  his  fperm. 


which  it  has  in  great  quantity,  and  fo  impreg¬ 
nates  the  female.  In  the  fame  manner  the 
male  Butterfly  of  the  Silkworms  holds  its  fe¬ 
male  faft  by  the  afliftance  of  two  crooked  and 
horny  claws,  fixing  himfelf  on  the  horny  or 
bony  ring,  in  the  binder  part  of  the  female’s 
body,  and  by  this  means  engenders  with  her, 
as  not  being  then  able  to  get  away  from  him. 
The  males  are  fo  very  violent  on  this  occafion, 
that  they  will  fix  themfelves  to  the  females  after 
they  are  dead ;  and  they  are  hooked  fo  ftrongly 
together,  that  you  may  tear  them  to  pieces 
eafier  than  feparate  them. 

After  coition  the  female  Beetles  in  this  fpe¬ 
cies  penetrate  deeper  into  the  wood  or  other 
matter  ;  they  inhabit  and  lay  their  eggs  there, 
not  in  heaps  but  fcatteredly  and  at  diftances. 
The  annexed  figure  hi.  exhibits  the  magnitude 
of  thefe  eggs,  though  fome  of  them  a  are 
often  obferved  to  be  greater  than  others  b,  as 

one 
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one  female  is  larger  than  another.  The  egg  is 
of  an  oblong  round  figure,  and  of  a  white  co¬ 
lour,  and  has  a  thin,  tender,  membranaceous, 
flexible  and  foft  coat  or  (hell ;  it  contracts  very 
eafily  with  air,  and  corrugates  or  wrinkles  up 
when  the  moifture  evaporates;  the  lame  thing 
happens  in  Hens  eggs  when  they  have  not  the 
hard  or  outer  fhell.  It  is  difficult  to  fay  in 
what  fpace  of  time  thefe  eggs  ought  to  be 
hatched  by  the  mere  force  of  the  fun  and  heat; 
but  about  the  end  of  Auguft  we  always  find 
the  young  Worms  or  Vermicles,  fig.  iv.  which 
have  come  from  thefe  eggs.  If  one  of  thefe 
little  eggs  be  dexteroufly  opened  with  a  fmall 
pair  of  fciffors,  a  tenaceous  and  whitilli  moifiure 
flows  from  it.  The  firfi,  and  indeed  a  very 
rare,  change  that  I  obferved  in  thefe  eggs,  ex¬ 
hibited  two  perfpicuous  ruddy  points,  which 
were  tranfparent  through  the  coat  of  the  egg, 
and  were  like  wife  furrounded  on  each  fide ; 
with  fome  other  fpots  of  the  fame  kind.  I 
obferved  indeed  afterwards,  that  the  two  for¬ 
mer  were  the  teeth  of  the  Worm  yet  enclofed 
in  the  egg;  and  that  the  lateral  points  were  the 
apertures  of  the  pulmonary  pipes.  It  is  ex¬ 
tremely  worthy  of  regard  how  hard  the  teeth 
of  this  Worm  are,  even  in  the  egg ;  fo  that 
this  infeCt,  whofe  teeth  attain  their  perfection 
before  all  the  other  parts,  is  able  as  foon  as  it 
comes  to  the  light  to  feed  itfelf,  and  by  gnaw¬ 
ing  and  devouring  the  wood  wherein  it  is  placed 
to  nourifh  itfelf.  The  manner  in  which  this 
Worm  is  difpofed  within  the  fhell  of  the  egg, 
like  wife  deferves  great  confideration ;  it  lies 
there  folded  up,  fo  that  its  fundament  is  be¬ 
tween  its  teeth,  and  the  latter  reft  on  the  for¬ 
mer.  The  body  being  thus  folded  up,  the  legs 
are  very  curioufiy  difpofed  on  each  fide  at  the 
verge  of  the  belly,  and  one  may  fee  that  their 
claws  infenfibly  acquire  a  colour,  and  become 
ftronger  through  the  coat  of  the  egg.  The 
Worm  itfelf,  in  due  time,  breaks  open  the 
fhell  of  its  egg  in  the  fame  manner  as  a  chicken, 
and  creeps  therefrom  to  the  next  piece  of  wood 
or  other  fubftance.  The  Worm*,  when  thus 
frefh  excluded,  fig.  iv.  is  very  white ;  it  has  fix 
legs,  and  a  corrugated  or  wrinkled  body  co¬ 
vered  on  all  parts  with  hair ;  but  its  head  is 
then  bigger  than  its  whole  body,  which  is  a 
very  wonderful  thing,  and  indeed  holds  like- 
wife  in  other  creatures  in  fome  degree,  not  ex¬ 
cepting  even  the  human  fpecies.  As  the  head 
of  this  Worm  is  horny  or  bony  and  extremely 
hard,  the  all  wife-Creator  therefore  forms  it 
firfi,  left  the  other  fofter  and  more  humid  parts, 
which  therefore  increafe  fafter  than  the  bone, 
fhould  precede  it  in  growth ;  and  thus  has  con¬ 
trived  that  all  the  parts  fhould  attain  their  de¬ 
terminate  fize  and  due  form  at  the  fame  time ; 
and  therefore  the  moft  wife  providence  of  God 
here  again  becomes  obvious  to  our  fenfes.  The 


colour  of  the  head  becomes  by  degrees  yellow- 
ifh,  and  after  this  fomewhat  red,  until  it  is  at 
length  changed  into  a  brownifh  red.  This 
Vermicle  or  Worm  has  two  teeth  or  jaws,  the 
tops  of  which  are  likewife  cut  and  divided  into 
fmaller  teeth.  Thefe  teeth  deferve  particular 
confideration,  becaufe  they  are  fo  large  and 
ftrong,  that  one  may  certainly  very  properly 
call  them  jaws.  They  may  however  be  much 
more  diftinCtly  feen  in  the  Vermicle  or  Worm, 
whilft  it  is  ftill  white  and  lies  in  its  egg,  than 
when  it  has  been  for  fome  time  out  of  the  fhell 
and  is  grown  bigger. 

If  one  views  thefe  eggs  from  time  to  time 
with  great  care,  whilft  the  Worm  ftill  lies  in 
them,  the  heart  beating  on  the  back  prefents 
itfelf  to  view.  If  the  fame  eggs  be  then  open¬ 
ed,  they  exhibit,  befides  the  outmoft  coat  or 
fhell,  on  the  inner  part,  fome  other  fibrous  and 
membranaceous  little  parts,  and  two  very  fin- 
gular  ones  on  each  fide,  fituated  where  the  legs 
are  placed,  towards  which  are  detached  a  great 
many  white  little  fibres.  Thefe  little  parts  are 
like  thofe  umbilici  or  marks  at  which  Peafe 
and  Beans  are  fixed  to  the  pods.  But  this  fimi- 
larity  does  not  hold  in  relpeCt  to  the  office  of 
nutrition,  fince  there  is  no  fuch  thing  in  eggs, 
for  they  carry  their  nourifhment  enclofed  within 
them. 

Among  all  the  eggs  of  infeCts,  of  which  I 
have  various  fpecies  in  my  collection,  I  know 
none  worthy  of  greater  attention  than  thofe  of 
Earth-Worms,  for  thefe  infeCts  have  a  red  blood 
in  their  veffels,  which*  whilft  the  Worm  ftill 
lies  in  its  egg,  may  be  obferved  to  move,  and 
is  wonderfully  carried  about  in  the  heart  itfelf. 
This  is  the  reafon  why  I  take  the  prefent 
occafion  to  mention  this  fingular  phenomenon  ; 
though  the  egg  of  the  Earth-Worm  is  not 
larger  than  that  of  the  Rhinoceros-Beetle,  yet 
the  former  creeps  out  of  it  in  form  of  a  Ser¬ 
pent,  and  is  many  times  as  long  as  it  appeared 
to  be  in  the  egg.  I  faw  two  fpecies  of  thefe 
eggs,  of  different  fizes,  and  of  an  oblong  round- 
ifh  figure,  uniting  on  each  fide  in  a  prominent 
point,  and  therefore  one  would  be  inclined  to 
fay  that  this  microcofm  or  little  world  had 
two  poles,  and  that  one  may  hope  to  difcover 
a  grea£  many  wonders  therein.  They  are  of 
a  pale  yellow  colour,  and  have  a  tinge  of  green. 
In  the  fpring  thefe  eggs  are  found  difperfed  here 
and  there  in  the  earth.  In  order  to  hatch  them 
properly,  I  put  them  into  a  difh,  and  covered 
them  with  white  paper  which  I  always  kept 
wet.  If  any  perfon  does  this  carefully  in  his 
chamber  every  day,  he  may  very  eafily  difcover 
thefe  wonders.  In  the  fame  manner  I  have 
alfo  hatched  the  eggs  of  Snails.  I  have  like¬ 
wife  two  eggs  as  big  as  thofe  of  the  nofe-horned 
Beetle,  but  covered  with  a  perfectly  hard  fhell 
like  a  Hen’s  egg,  which  is  indeed  very  rare. 


*  To  the  Beetle  kind  we  are  to  look  for  that  deftruflive  infeft  mentioned  in  the  fcripture  by  the  name  of  Kankerworm,  and 
coupled  with  the  Locuft  for  its  devouring  nature.  The  common  mealy  Beetle  which  flies  in  the  evenings  about  hedges,  and 
which  children  play  with,  calling  it  the  Miller  Cockchaffer  or  Dor,  is  common  to  the  Eafl  as  well  as  Europe,  and  is  probably  in 
its  Worm  ftate  the  creature  meant  in  thofe  paflages.  The  Worm  hatched  from  the  egg  of  this  Beetle  lives  under  the  furface 
of  the  earth,  and  feeds  upon  the  roots  of  corn.  A  few  years  fince  it  almofl  created  a  famine  in  fome  parts  of  England. 
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Whoever  would  preferve  thefe  and  fucn  kind 
of  eges  muft  pierce  them  with  a  veiy  hue 
needle,  prefs  out  the  contained  humours,  an 
having  afterwards  blown  them  up  with  a  imall 
o]afs  tube,  he  muft  fill  them  with  a  little  rofin 
diffolved  in  oil  of  fpike.  I  have  now  feme 
eggs  taken  out  of  the  ovary  of  the  human  f  pe¬ 
des  and  kept  in  this  manner.  Theie  I  dilco- 
vered  in  the  year  1666,  and  from  hence  1  be¬ 
gan  to  fufpedt  that  I  fhould  have  found  eggs  in 
all  other  animals;  nor  was  my  realoning  in  this 
point  without  its  foundation. 

Let  us  proceed  in  the  hiftory  of  this  infedt. 
As  foon  as  the  Vermicle  or  Worm  of  the  noie- 
horned  Beetle  has  crept  out  of  its  egg,  it  im¬ 
mediately  finds  its  food  ready  prepared  foi  it ; 
that  is  an  old  tree  growing  rotten,  or  the  re¬ 
mains  of  the  fumach,  for  in  thofe  the  egg  is 
depofited  by  the  mother  Beetle.  Nor  does  fine 
afterwards  take  any  further  care  of  her  egg  or 
of  the  Vermicle ;  this  creature  therefore, 
though  much  lefs  in  bulk,  refembles  the  tall 
Oftrich,  whereof  the  infpired  writer  fays,  Job 
xxxix.  14,  J  5,  16,  17;  “  Which  lea veth  her 
“  eo-gs  in  the  earth,  and  warmeth  them  in  the 
“  duff,  and  forgetteth  that  the  foot  may  cruftt 
“  them,  or  that  the  wild  hearts  may  break 
“  them.  She  is  hardened  againft  her  young 
££  ones,  as  though  they  were  not  hers,  her 
«  labour  is  in  vain  without  fear :  becaufe 
“  God  hath  deprived  her  of  wifdom,  neither 
££  hath  he  imparted  to  her  underftanding.” 
Many  are  alfo  of  this  difpofition,  though  fome 
of  them  take  great  pains  to  depofit  their  young 
among  proper  ncurifhment.  However  negli¬ 
gent  and  carelefs  this  Rhinoceros-Beetle  may 
be  in  providing  for  her  iflue,  yet  we  obferve 
in  others  a  much  more  admirable  innate  fenfe 
or  inftindt,  by  which  they  maintain  and  bring 
up  their  young  after  they  are  out  of  the  egg. 
Do  not  the  laborious  Ants  and  careful  Bees 
teach  this  leffon  ?  the  latter  daily  nourifhing 
their  offspring  with  banquets  of  the  purert  honey. 

Other  infedts  enclofe  their  young  or  eggs  in 
rotten  trees,  as  the  celebrated  Redi  well  ob- 
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ferved.  Some  again  hide  their  future  progeny 
in  the  fhoots  of  fruits  and  plants,  which  for  this 
purpofe  they  firrt  pierce  with  fharp  inrtruments, 
given  them  by  God  for  that  purpofe :  lartly, 
others  leave  or  place  their  iflue  in  the  bodies  of 
living  animals,  or  in  other  inacceffible  places, 
in. order  to  find  natural  nourifliment  ready  as 
foon  as  they  are  out  of  the  egg,  for  it  is  not 
allowed  them  by  nature  to  take  any  further 
concern  about  their  progeny. 

To  this  place  might  be  likewife  properly  re¬ 
ferred  thofe  particular  obfervations  which  I  have 
made  on  the  excrefcences  of  oaks  and  other 
trees  and  plants.  But  fince  we  fhall  profeffedlv 
treat  of  thefe  hereafter  in  their  proper  place, 
we  fhall  remit  the  reader  thither,  and  now 
rather  profecute  the  hiftory  of  the  Rhinoceros- 
Beetle. 

How  long  the  Vermicle  of  this  Beetle  is  in 
nourifhing,  until  it  acquires  a  ftrength  proper 
for  undergoing  its  change,  I  cannot  eafily  deter¬ 
mine  :  for  fome  years  before  I  knew  that  this 
fingular  creature  was  produced  from  thofe 
Worms,  I  kept  them  above  a  year  in  the  re¬ 
mains  of  fumach  and  earth  in  aglafs  bottle,  and 
during  all  that  time  obferved  no  change  in  them. 
I  have  likewife,  not  long  fince,  kept  fuch  a 
Worm  a  whole  year  in  the  fame  fumach 
wherein  I  found  it,  without  wetting  it ;  how¬ 
ever  much  this  moifture  may  be  requifite  and 
neceftary  to  fuftain  the  life  fof  thefe  Worms, 
this  I  mention  only  to  fhew  the  ftrength  of 
their  life  *.  And  hence  I  alfo  conclude,  that 
if  this  Worm  can  live  for  a  whole  year,  after 
being  come  to  its  full  growth,  furely  the 
younger  Vermicles  or  Worms  that  are  not  yet 
grown  to  perfection,  muft  take  fome  years  to 
their  increafe,  before  they  attain  this  ftate : 
and  it  is  certainly  an  admirable  thing,  that  even 
the  Worm  out  of  which  the  Ephemerus  before 
defcribed  is  produced,  fhould  require  three  years 
before  it  attains  its  change,  though  its  appear¬ 
ance  under  this  laft  form  does  not  continue 
above  five  hours :  this  may  be  feen  at  large  in 
the  preceding  hiftory  of  the  Ephemerus. 


CHAP.  II. 

% 

The  name  of  the  Worm  out  of  which  the  Rhinoceros-Beetle  is  produced ;  alfo  its 
external  parts ,  difpofition  and  motions .  That  it  loves  heat ,  and  that  it  cajls 

a  Jkin ;  with  other  incidents  tendmg  to  illuftrate  this  fubjeSl. 


THE  Worm  I  have  been  hitherto  fpeak- 
ing  of,  is  defcribed  by  Mouffet  and  other 
authors,  under  the  name  of  Cofius,  and  is, 
when  it  is  arrived  to  its  full  growth,  half  an 
inch  thick  and  two  inches  long,  and  of  a  white 
colour ;  its  body  is  very  deeply  wrinkled,  Tab. 
XXVII.  fig.  v.  a ,  and  is  divided  in  a  beautiful 


manner  into  folds  or  plaits.  The  whole  body 
is  compofed  of  annular  incifions  common  to 
infedts,  and  to  which  authors  give  the  name  of 
annuli  or  rings;  this  denomination,  however, 
does  not  feem  fo  proper,  when  thefe  annuli  or 
rings  are  not  compofed  of  a  horny  or  bony 
matter,  as  is  the  cafe  in  many  befide  thefe.  On 


•  *  We  have  an  account  of  the  ftrength  of  the  principle  of  life  in  the  beetle  recorded  in  the  Philofophical  Tranfaftions,  which 
is  a  .ogether  furpnfing.  Mr  Baker,  a  perfon  of  undoubted  credit,  kept  one  of  thefe  alive  under  a  glafs,  without  any  food 
two  years  and  a  half,  and  it  then  efcaped  by  accident.  He  had  frit  attempted  to  deflroy  it  by  drowning  it  in  fpirit  of  wine 
« *u  it  revived  airer  repeated  trials  ol  this  kind,  though  in  one  of  them  it  was  kept  in  the  fpirit  a  whole  night. 

each 


4 


4 


The  HISTORY  of  INSECT  S. 


each  fide  of  this  Worm  are  feen  nine  reddifh 
points  or  fpots  b,  not  exactly  round,  but  fome- 
what  comprefled  like  the  feed  of  the  kidney- 
bean.  Thefe  are  the  orifices  of  the  pulmo¬ 
nary  tubes,  and  hence  I  call  them  pundta  ref- 
piratoria,  or  points  of  refpiration.  The  firft 
annular  incifion,  which  conftitutes  the  head, 
has  no  point  or  mark  of  that  kind :  the  fecond 
exhibits  the  firft  aperture  of  the  pulmonary 
tubes,  over  which  there  is  likewife  a  coloured 
lpot  c  in  each  fide  of  the  body.  The  third  and 
fourth  rings  again  have  no  fuch  fpots  or  points, 
becaufe,  as  ffiall  be  afterwards  explained,  the 
fheaths  or  cafes  of  the  wings,  and  the  wings 
themfelves,  which  the  Beetle  to  be  produced 
out  of  this  Worm  hides  under  thefe  fheaths, 
increafe  in  procefs  of  time  in  that  part,  and  can¬ 
not  be  perforated.  On  account  of  thofe  fheaths 
thefe  infedts  are  called  vaginipennia,  or  fheath- 
winged.  The  fifth  therefore  and  fixth  incifi- 
ons,  and  the  reft  that  follow  in  order  behind 
thefe,  to  the  number  of  twelve  inclufive,  have 
each  their  points  of  refpiration.  The  head, 
which  is  of  a  bright  red  colour,  and  fomewhat 
rough,  has  feveral  diftindt  parts,  eyes,  horns  d, 
and  teeth  e  e ,  but  the  lip  is  fplit  in  two  parts, 
and  is  vifible  among  the  teeth  :  above  thefe  are 
placed  the  antennae  or  certain  prickly  and  arti¬ 
culated  hairs,  which  lie  as  it  were  under  the 
skin  ;  thefe  are  very  ufeful  when  the  W orm 
is  feeding.  In  Locufts  likewife  the  fame  briftly 
hairs  are  obferved,  but  more  confpicuous,  and 
they  are  of  great  ufe  at  the  time  the  Locuft 
changes  its  skin,  and  cafts  it  off  from  the  claws, 
teeth  and  eyes.  It  is  not  difficult  to  keep  the 
Locufts  alive,  if  raifins  are  given  them  to  eat ; 
for  if  thefe  are  put  on  a  thread  one  after  an¬ 
other,  and  hung  up  in  a  wicker  basket,  the 
Locufts  will  eat  them  even  to  the  skin.  The 
Coffus  has  fix  fmall  legs  three  on  each  fide 
of  its  body,  of  a  yellowifh  red,  furnifhed  with 
claws  and  hair,  divided  into  five  joints,  and  placed 
at  the  fecond,  third,  and  fourth  annular  incifions 
of  the  body,  or  the  neareft  to  the  head.  The 
other  or  hinder  rings  of  the  Worms  fhine  like 
a  looking-glafs,  the  skin  being  there  extended 
and  very  fmooth.  Hence  the  furface  is  there 
of  a  tranfparent  blue,  and  under  it  are  feen 
fome  of  the  air-pipes,  Tab.  XXVII.  fig.  v.  b, 
of  a  filver  colour,  making  a  wonderfully  ele¬ 
gant  and  beautiful  appearance.  The  reft  of 
the  skin  terminated  at  the  anus  i  is  covered  with 
fine  and  tender  briftly  hairs  kkk.  The  motions 
of  this  Worm  are  fluggifh,  and  all  its  adtions 
heavy.  Its  greateft  ftrength  is  in  the  head, 
breaft  and  legs,  for  by  the  help  of  thefe,  it 
immediately  forms  for  itfelf  another  hole  in  the 
earth  or  other  matter,  whenever  it  is  taken  out 
of  it.  And  when  this  happens,  it  bends  its  back 
very  much,  and  gathers  its  belly  as  it  were 
into  a  femicircular  cavity,  nearly  in  the  fame 
manner  wherein  I  have  delineated  it. 

It  frequently  happens,  that  the  fumach  or 
wood  wherein  thefe  Worms  live,  grows  by  a 
natural  fermentation  warm  in  the  fame  man¬ 
ner  as  moift  hay,  and  at  length  becomes  very 


hot.  The  Coffi  do  not  regard  that,  for  the 
warmer  their  habitation  is,  the  better  they  live 
in  it ;  they  have  at  thefe  times  much  better 
health,  and  are  more  brisk  and  lively  than 
ufual,  and  if  they  are  roughly  touched,  they 
are  more  quick  and  violent  in  defending  them¬ 
felves  by  biting;  though  thefe  Worms  are  not 
otherwife  of  a  mifchievous  difpofition,  but  on 
the  contrary  they  are  very  gentle  and  mild. 

Whilft  the  Cofius  becomes  infenfibly  bigger, 
it  fometimes  changes  its  skin  like  the  Siik^ 
worm  :  but  I  have  not  yet  learned  from  ob~ 
fervation  how  often  that  happens.  Before  the 
Worm  cafts  its  skin,  it  firft,  like  Silk-worms, 
alfo  difcharges  itfelf  of  all  its  excrements,  and 
then  bending  its  body,  it  makes  a  new  hole  in 
the  earth,  that  it  may  be  able  to  caft  its  skin 
the  more  conveniently  in  a  feparate  habitation. 
Nothing  in  all  nature  is,  in  my  opinion,  a 
more  wonderful  fight,  than  the  change  of  skin 
in  thefe  and  other  the  like  Worms.  This 
matter  therefore  deferves  the  greateft  confide- 
ration,  and  is  worthy  to  be  called  a  fpecimen 
of  nature’s  miracles ;  for  it  is  not  the  external 
skin  only  that  thefe  Worms  caft,  like  Serpents, 
but  the  throat  and  a  part  of  the  ftomach,  and 
even  the  inward  furface  of  the  great  gut,  change 
their  skin  at  the  fame  time.  But  this  is  not 
the  whole  of  thefe  wonders,  for  at  the  lame 
time  fome  hundreds  of  pulmonary  pipes  within 
the  body  of  the  Worm,  caft  alfo  each  its  dili— 
cate  and  tender  skin.  Thefe  feveral  skins  are 
afterwards  collected  into  eighteen  thicker,  and 
as  it  were  compounded  ropes,  Tab.  XXVII. 
fig.  vi .aaaaaaaaa,  nine  on  each  fide  of  the 
body,  which,  when  the  skin  is  caft,  flip  gently 
and  by  degrees  from  within  the  body,  through 
the  eighteen  apertures  or  orifices  of  the  pul¬ 
monary  tubes  before  defcribed,  having  their 
tops  or  ends  diredted  upwards  towards  the 
head.  Two  other  branches  alfo  of  the  pul¬ 
monary  pipes  that  are  fmaller,  and  have  no 
points  of  refpiration,  caft  a  skin  likewife,  b  b . 
Moreover,  each  of  the  eighteen  points  or  aper¬ 
tures  of  refpiration  are  likewife  obferved  to 
open  and  dilate  their  orifices  at  the  fame  time. 
If  any  one  feparates  the  caft  little  ropes  or  con¬ 
geries  of  the  pulmonary  pipes  with  a  fine  nee¬ 
dle,  he  will  very  diftindtly  fee  the  branches  and 
ramifications  c  c  c  c  of  thefe  feveral  pipes,  and 
alfo  their  annular  compofition.  The  skull  is 
then  likewife  divided  into  three  parts  i,  2,  3. 
Its  middle  part  fhews  the  teeth  d  d ,  which  are 
renewed  and  the  old  ones  thruft  out ;  in  the 
middle  of  thefe  is  feen  a  lip  e ,  and  on  each  fide 
there  are  prominent  horns  ff  Behind  the  lip 
may  be  feen  the  skull,  terminating  like  a  tri¬ 
angle  in  an  acute  point,  on  each  fide  of  which 
are  feen  the  two  other  portions  gg  of  the  bone 
divided  into  three  parts.  The  lharp-pointed  or 
prickly  antennas  are  likewife  changed,  and  from 
the  eyes  themfelves  is  taken  a  tranfparent  mem¬ 
brane.  This  happens  likewife  in  Serpents  when 
they  caft  their  skin.  The  exuviae  or  caft  skin 
exhibits  fix  apertures,  wherein  the  legs  h  were 
fixed. :  and  the  divifions  or  wrinkles,  and  little 
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depreffions  of  the  skin  are  dill  plainly  confpi- 
cuous.  Nay,  on  the  hinder  part  z,  where  the 
skin  is  twided  and  complicated,  whoever  accu¬ 
rately  examines  the  skin  itfelf,  may  dill  ob- 
ferve  the  coat  that  was  cad  by  the  intedi- 
num  reöum.  It  is  likewife  remarkable,  that 
the  skull  remains  fixed  to  this  cad  skin  of  the 
Codus  ;  whereas  the  contrary  happens  in  Silk¬ 
worms,  whofe  skull  always  feparates  from  the 
cad  skin,  except  under  the  lad  change,  when 
the  Silk-worm  is  changed  into  an  Aurelia  or 
Chryfalis.  The  head  and  teeth  of  the  Codus, 
having  lately  cad  their  skin,  grow  white  and 
become  flexible  and  tender,  though  they  are 


NATURE;  or, 

otherwife  hard  as  horn,  nay,  as  bone  ;  info- 
much  that  when  the  Worm  is  provoked,  it 
attempts  to  bite  even  iron.  But  what  effed: 
this  change  of  the  skin  in  the  pulmonary  pipes 
at  length  has  in  the  Worm,  will  afterwards 
appear,  when  I  diall  at  the  fame  time  drew 
more  clearly,  that  there  are  more  than  eigh¬ 
teen  principal  branches  of  pulmonary  pipes  in 
the  Codus,  as  is  likewife  the  cafe  in  Silk¬ 
worms.  This  may  be  likewife  exemplified  in 
the  Worm  of  the  Hornet,  which  has  twenty- 
points  of  refpiration.  But  I  flrall  now  proceed 
to  the  anatomy  of  the  Codus. 


CHAP.  III. 

The  anatomy  of  the  Coffus.  'The  manner  in  which  it  is  to  be  killed.  Its  bloody 
heart ,  fat ,  pulmonary  tubes ^  throat ,  ftomach ,  fpinal  marrow^  and  the  ?/iervus 
recurrens.  JVhether  the  Coffus  is  eatable.  How  it  may  be  feafo?ied  or  pre- 
ferved ,  with  fome  uncommon  obfervations. 


I  HAVE  various  contrivances  to  execute 
the  diffedion  of  the  Codus,  according  to  the 
different  ends  I  propofed  to  myfelf  in  each  dif- 
leftion ;  but  that  which  I  ufe  mod  frequently 
for  this  purpofe,  is  to  kill  ,the  Worm  in  fpirit 
of  wine,  or  to  fuffocate  it  in  rain  water  fome- 
what  more  than  lukewarm  :  after  fome  hours 
I  take  it  out  again,  and  thus  it  not  only  lofes 
all  its  motions,  but  its  mufcular  fibres  are  never 
afterwards  contracted,  which  would  otherwife 
very  much  incommode  the  diffedion. 

When  the  skin  is  opened  along  the  back, 
where  the  heart  is  placed,  which  is  extended 
through  the  whole  back,  in  form  of  an  oblong 
canal,  and  appears  about  the  lowed  rings  in  the 
manner  of  lymphatic  veffels;  immediately  after 
the  blood,  which  is  a  watry  humour  or  ichor, 
iffues  out  at  the  wound,  the  moving  fibres 
of  the  annuli  or  rings,  Tab.  XVII.  fig.  vn. 
come  then  in  fight.  Thefe  are  indeed  very 
wonderful  to  obferve,  and  can  fcarce  be  well 
defcribed,  for  they  flioot  over  each  other,  from 
one  ring  to  another,  in  a  draight,  tranfverfe,  ob¬ 
lique  or  decuffated  direction,  and  often  join  one 
another  as  by  inofculation.  Some  of  them  are 
longer,  fome  thicker,  and  fome  fmaller  than 
others,  as  I  have  endeavoured  to  reprefent  in 
fome  degree  in  the  figure  jud  now  cited.  But 
the  mufcles  are  not  fo  beautiful  in  any  of  the 
infed  kind  as  in  Snails,  as  may  be  feen  in  their 
hidory,  and  the  figures  illudrating  it. 

All  along  the  courfe  of  the  heart  in  the 
Coffus,  fimilar  moving  fibres  are  likewife  placed, 
which  are  inferted  into  the  heart  itfelf  j  and 
they,  like  fo  many  different  little  ropes,  expand 
and  contract  it.  The  external  furface  of  the 
heart  refembles  a  membranous  oblong  tube, 
fig.  vin.  a ,  which  is  very  narrow  b  about  the 
top,  and  is  likewife  contracted  like  a  knot  about 
the  middle  of  the  body,  and  widens  again  c , 


and  at  lad  is  joined  d  very  clofely  in  the  hinder 
part  under  the  thirteenth  ring.  On  each  fide 
of  the  heart  are  feen  fome  blackifh  uneven 
points  or  fpots,  which  render  the  heart,  though 
tranfparent  enough  of  itfelf,  the  more  didinCtly 
confpicuous. 

If  the  incifion  be  afterwards  made  fomewhat 
wider,  the  fat  appears,  confiding  of  innume¬ 
rable,  very  fmall,  and  as  it  were  fandy,  fig.  ix. 
globules,  which,  when  viewed  with  a  microf- 
cope,  feem  to  be  again  compofed  of  innume¬ 
rable  and  yet  fmaller  particles,  all  which  are 
fupported  by  very  thin  and  tranfparent  mem¬ 
branes  or  coats,  fig.  x.  a  a,  which  are  varioufly 
didributed  through  the  body  of  the  Worm, 
and  with  their  number  and  diverfity  very  much 
obdruCt  the  fight  of  the  internal  parts.  If  this 
fat  be  viewed  with  a  microfcope,  the  pulmo¬ 
nary  pipes  b  b  appear  to  run  up  and  down 
through  it,  and  the  fat  itfelf  is  exhibited  in 
form  of  minute,  oily,  globular  particles  c  c ,  fwim- 
ming  between  white,  fpherical,  and  membra¬ 
naceous  parts.  But  when  the  fat  of  the  Coffus  is 
received  into  a  fmall  glafs,  and  placed  on  a 
burning  coal,  dill  covered  with  its  afhes,  then 
in  reading  there  iffues  out  of  it  an  oily  white 
fubdance  in  great  abundance,  which  being  put  on 
paper  has  the  fame  effeCt  that  oil  has,  and  when 
thrown  into  the  fire  it  burns  very  bright ;  and 
therefore  from  all  thefe  figns,  I  conclude  it  is 
of  the  true  nature  of  fat.  This  fat  is  not  of 
a  regular  but  various  figure  in  its  difpofition,  like 
certain  pneumatic  veficles,  which  I  diall  here¬ 
after  delineate  in  the  fheaths  or  cafes  of  the 
wings.  This,  however,  is  to  be  underdood 
only  in  refpeCt  to  the  divifion  of  thefe  tranfpa¬ 
rent  coats,  whereby,  as  a  foundation,  the  fat 
is  fupported,  for  the  figure  of  the  particles  of 
the  fat  itfelf  is  commonly  fpherical.  In  the 
Silk-worms,  whofe  fat  is  yellow,  it  appears  of 
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a  very  irregular  form.  When  this  fat  of  the 
Coflu  s  is  further  examined,  with  the  help  of  a 
powerful  microfcope,  it  appears  of  an  unfpotted 
whitenefs,  and  is  covered  or  furrounded  with 
tranfparent  little  bubbles,  almoft  like  bladders  : 
it  is  contained  or  enclofed  in  little  membranes, 
and  is  a  real  oil  or  fluid  fat ;  and  hence  there¬ 
fore  if  thefe  membranes  be  wounded  a  little 
with  the  point  of  a  very  fine  needle,  it  eafily 
flows  out,  and  a  drop  of  it  then  falling  into 
water,  fwims  on  the  furface  like  other  fat. 
Whilft  this  fluid  fat,  difcharged  in  this  manner, 
and  the  white  membranous  particles  are  break¬ 
ing,  the  objedt  in  general  is  thereby  darkened, 
and  the  water  becomes  muddy,  as  if  there  was 
ftarch,  lime,  or  chalk  mixed  with  it ;  becaufe 
the  fat  then  divides  itfelf  into  many  little  par¬ 
ticles  :  but  it  is  more  beautiful  to  fee  this  in  the 
Nymph  than  in  the  Worm.  The  fat  of  larger 
animals,  viewed  with  a  microfcope,  is  likewife 
obferved  to  confift  of  very  minute  particles  j 
which,  becaufe  they  are  white,  one  would  fay 
are  like  grains  of  fand  j  however,  they  are  not 
fo  tranfparent,  and  all  of  them  feem  to  be 
almoft  of  the  fame  fize,  which  is  not  the  cafe 
with  refpeCt  to  fand.  Therefore  the  globule 
compofed  of  fat  ought  not  to  be  confidered 
other  wife  than  as  a  mafs  of  little  grains  of  fand 
faftened  together,  though  every  particle  of  fat 
is  contained  in  its  diftinCt  membrane,  all  which 
break  in  pieces  and  fall  to  the  bottom,  when 
the  fat  is  melted.  In  the  firft  rudiments  of 
calves  and  fheep,  in  the  wombs  of  their  parent, 
thefe  fmall  particles  of  fat  appear  even  to  the 
naked  eye,  without  a  microfcope  ;  for  as  there 
are  not  a  great  quantity  of  them  there,  they  may 
be  the  more  diftin&ly  obferved. 

To  proceed:  as  therefore  the  fat  hinders 
much  the  view  of  the  internal  parts,  this  im¬ 
pediment  is  increafed  by  the  addition  of  the  pul¬ 
monary  tubes  or  pipes,  for  they  are  diftributed 
through  the  Worm,  in  eighteen  principal 
branches,  in  fo  different  and  beautiful  a  manner 
as  cannot  be  expreffed  by  words.  Thefe  branches 
proceeding  from  the  points  of  refpiration,  are  af¬ 
terwards  divided  into  innumerable  little  fprouts 
and  fhoots;  fo  that  there  is  no  part  in  the 
Worm,  to  which  fome  of  thefe  air-pipes  or  their 
ramifications  are  not  extended.  They  are  con¬ 
veyed  even  to  the  mufcles,  to  the  brain,  to  the 
nerves,  whofe  moft  minute  divifions  are  likewife 
provided  with  their  air-pipes.  Wherefore  this 
Worm,  as  well  as  the  other  fpecies  of  infeCts, 
feem  indeed  to  be  fuftained  much  more  by  the 
power  of  a  fubtile  air,  than  the  larger  animals 
and  thofe  which  moft  abound  with  blood  :  un- 
lefs  one  fhould  be  inclined  to  think  that  the  air 
is  mixed  with  the  blood,  by  means  of  the  circu¬ 
lation,  and  with  this  is  carried  through  the  ar¬ 
teries  to  all  parts  of  the  body,  which  opinion  is 
indeed  not  very  improbable.  All  the  pulmona¬ 
ry  pipes  in  the  Worm  are  ftraight,  and  have  on 
bladders,  for  only  the  perfect  Beetle  has  them. 

We  fliall  now  leave  the  confiderations  of 
thefe  pipes,  and  explain  more  accurately  the 
other  parts.  The  firft  of  them  that  offers  in 
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our  dilfedlion  is  the  ftomach  ;  which  is  indeed 
feen  moft  diftindlly,  when  the  Worm’s  skin  is 
entirely  opened,  Tab.  XXVII.  fig.  xi.  and  xir. 
aaaa.  It  then  appears  that  almoft  the  whole 
body  of  the  Worm  is  polfeffed  by  this  part. 

It  confifts  of  feveral  coats,  and  has  moving  cir¬ 
cular  fibres,  whereby  its  contents  are  agitated. 

It  is  always,  except  when  it  calls  its  skin,  found 
diftended  and  full  of  chewed  wood,  or  the  like 
fubftances,  amongft  which  the  creature  lives  ; 
and  this  is  the  reafon  that  it  appears  bluilh,  or 
fometimes  reddifh,  its  contents  being  eafily  feen 
through  its  coats.  This  ftomach  is  very  narrow 
at  its  origin,  at  the  mouth,  whence  it  forms  the 
gullet  b  ■  but  it  is  a  little  after  expanded  until 
it  makes  its  upper  orifice  called  the  oefophagus. 
In  that  part  the  ftomach  c  is  on  the  infide  in 
front  armed  with  about  feventy  little  tooth-like 
parts  d  d ,  whereof  fome  are  longer  than  others. 
Thefe  are  divided  into  fix  orders,  whereof  the 
two  upper  ones,  1,2,  look  forward  with  their 
points,  but  the  other  four,  3,  4,  5,  6,  which  are 
confpicuous  toward  the  lower  parts  of  the  fto¬ 
mach,  have  their  ends  directed  partly  to  the 
fore  e  and  partly  to  the  hinder  ƒ  parts.  All  thefe 
open  into  theftomach,iin  the  fame  manner  as  the 
appendages  in  fifties  open  into  the  inteftine  next 
to  the  ftomach.  But  I  fliall  not  take  upon  me  to 
affirm  that  one  of  thefe  tubes  is  inferted  into  ano¬ 
ther,  as  is  the  cafe  in  the  Whiting.  I  only  would 
fay,  that  each  tube  feparately  opens  in  the  fame 
manner  as  may  be  feen  in  the  Salmon,  in  which 
the  pancreas  opens  into  an  ecphyfis  with  above 
fixty  peculiar  and  diftinCt  tubes.  A  little  lower 
the  ftomach  is  rendered  confpicuous  by  twenty- 
two  whitifh  glandular  tubes.  Tab.  XXVII.  fig. 
xi.  xi  I.  g,  whofe  ends  are  turned  towards  the 
hinder  parts.  Finally,  about  the  lower  part  h  of 
the  ftomach,  a  little  above  the  beginning  of 
the  pylorus,  are  likewife  obferved  thirty  fuch 
tubes  i  /,  which  are  alfo  uneven,  and  fome 
fliorter  than  others ;  thefe  are  there  fituated 
obliquely  and  run  inward  ;  thele  alfo  open  into 
the  ftomach  there,  and  their  ends  point  forward. 
If  the  middle  feries  of  the  tubes  before  defcrib- 
ed  are  broken  off  from,  or  taken  out  of,  the 
ftomach,  they  refemble  the  crown  of  a  trepan. 
On  the  other  fide,  where  the  ftomach  lies  in 
the  belly  of  the  Worm,  and  the  tubes  are  di¬ 
rected  towards  the  hinder  parts,  a  future  like 
the  ridge  of  the  peritonaeum  divides  it  f.  There 
are  infinite  pulmonary  fibres  alfo  inferted  in  the 
ftomach :  on  each  fide  of  the  ftomach  are  like¬ 
wife  placed  fome  fmall  veflels  kk  kk,  difpofed  in 
a  very  regular  and  beautiful  manner,  which  I 
call  the  vafcula  varicofa  &  crocea,  the  fvvollen 
and  yellow  veflels,  after  the  example  of  the 
celebrated  Malpighius,  who  in  his  excellent 
treatife  on  the  Silkworms,  has  given  that  name 
to  the  like  veflels  in  that  infed.  Where  the 
ftomach  terminates  about  the  pylorus,  is  feen 
a  narrow  and  fhort  inteftine  /,  which  is  loon 
dilated  m  into  a  large,  thick,  and  very  capacious, 
though  fhort,  gut,  and  may  be  properly  called 
the  colon  ;  for  it  is  of  the  fame  ftruCture  with 
the  colon  in  the  human  lpecies.  This  inteftine 
N  n  is 


t 


The  BOOK  of  NATURE;  or5 


is  commonly  found  very  full  of  excrements, 
which  are  like  the  dung  of  Dormice.  It  is  by 
reafon  of  the  thicknefs  of  this  intefline,  which 

is  naturally  fo  vaftly  diftended,  that  the  leaft  or 
lowed:  annuli  or  rings  are  fmooth  and  tranlpa- 
rent.  Another  reafon  is,  that,  as  the  Worm  has 
no  fat  about  thefe  parts,  the  filver-coloured 
pulmonary  pipes,  diftributed  all  over  this  in- 
teftine,  appear  very  beautifully  through  the  trans¬ 
parent  skin  5  and  indeed  the  elegance  of  this 
fight  is  the  more  remarkable,  becaufe  the  in- 
teftine  is  of  a  purplifh  or  bluifh  colour.  The 
pulmonary  pipes  juft  now  mentioned  reach  on 
each  fide  n  w,  from  the  points  of  refpiration  to 
this  intefline,  and  are  diftributed  thereon,  as  well 
as  on  the  extremity  of  the  ftomach  and  ftraight 
gut.  I  have  omitted  reprefenting  here  the  other 
pulmonary  pipes,  that  I  might  be  able  to  ex¬ 
hibit  the  other  eight  orifices  o  o  o  o  thereof  in 
their  natural  fituation,  and  as  they  fhew  them- 
l'elves  when  the  fat  and  all  other  impediments 
are  removed.  This  intefline  bends  itfelf  by  de¬ 
grees  towards  the  ftomach,  and  there  ends  in  a 
narrower  canal,  which  is  diredtly  under  it^, 
and  which  I  call  the  ftraight  gut  ;  becaufe  it 
agrees  with  that  intefline  in  figure,  infertion 
and  ufe. 

I  at  firfl  fuppofed  the  fpinal  marrow,  Tab. 
XXVIII.  fig.  I .  to  be  in  this,  as  it  is  in  other 
infedts.  But  afterwards,  by  opening  two 
Worms  which  I  had  kept  fince  the  laft  year, 

I  obferved  that  the  marrow  in  this  creature 
differed  very  much,  not  only  from  that  of 
other  infedts,  but  alfo  from  that  of  the  Silk¬ 
worms,  to  which  in  many  things  elfe  the 
Worm  has  great  refemblance.  As  the  marrow 
in  the  Silkworm  confifts  of  many  globules, 
which  the  celebrated  Malpighius  has  been 
pleafed  to  call  fo  many  brains,  this,  being  form¬ 
ed  in  a  quite  different  manner,  fcarce  extends 
to  the  third  or  fourth  annular  divifion  of  the 
body ;  but  whatever  part  of  it  afterwards  reaches 
to  the  other  rings  of  the  Worms,  or  whether 
what  we  fee  there  are  no  more  than  nerves 
fhooting  from  this  principal  body  of  the  mar¬ 
row  ;  which,  like  fun-beams,  beautifully  and 
wonderfully  diflribute  themfelves  through  the 
body  of  the' 'creature,  and  thus  give  fenfe  and 
motion  to  the  circumjacent  mufcular  parts, 
none  yet  can  fay.  Though  there  is  a  diftri- 
bution  like  this  in  the  Silkworm,  yet  the  fpinal 
marrow  itfelf  in  that  infedt  is  extended  through 
the  whole  body.  Hence  the  marrow  in  the 
Coflus  is  very  fhort,  but  the  nerves  are  longer. 
I  have  again,  fince  the  firfl  experiments, 
examined  this  marrow  in  a  fmaller  Worm, 
which  I  had  raifed  from  the  egg ;  but  becaufe 
the  body  of  the  Worm  is  very  fhort  and  com- 
padt,  the  marrow  is  therefore  fituated  fome- 
whatdeeper,  and  thence  appears  very  diflindt  and 
beautnul.  The  ci  brain  of  the  Coffus  is  placed 
in  the  head,  and  confifts  of  two  hemifpheres, 
which  together  form  one  body.  In  the  fore 
part  are  feen  four  little  nérves  iffuing  out  of 
the  fubftance  of  the  brain ;  alfo,  out  of  each 
fide  of  the  brain  there  ififue  two  remarkable 


nerves  b,  which  firfl  leave  a  large  opening 
between  them,  and  afterwards  again  meet  to¬ 
gether  a  little  lower,  and  there  conflitute  tne 
body  of  the  marrow  c.  ft  his  marrow,  it  ap¬ 
pears,  may  be  divided  into  fourteen  globules, 
as  it  were  diflindt,  whereof  the  three  laft  to¬ 
gether  form  one  more  globular  divifion  :  more¬ 
over,  the  nerves  very  elegantly  branch  as  they 
fpring  out  of  this  marrow. 

We  mull  here  obferve  that  the  gullet  paffes 
through  the  opening  of  the  marrow  which 
we  have  juft  named,  in  its  courfe  towards 
the  external  mouth  of  the  Worm.  And  in¬ 
deed  there  was  a  necefiity  for  this  ftrudture, 
for  as  the  ftomach  and  gullet  are  fituated  in 
the  neck  and  belly,  and  the  brain  lies  above 
in  the  head,  the  marrow  muft  neceffarily  have 
been  fituated  only  on  one  fide,  unlefs  there 
had  been  a  hole  in  it  for  the  gullet  to  pafs 
through  ;  hence  it  is  contrived  that  the  mar¬ 
row  pofifeffes  the  middle  of  the  body.  The 
moft  wife  Architedl  of  the  univerfe  has  taken 
care,  by  means  of  this  opening,  that  the  mar¬ 
row  fhould  not  be  forced  to  twift  or  turn  itfelf 
round  about  the  gullet,  which  could  fcarce 
have  been  any  other  way  avoided.  In  the 
fame  manner  the  gullet  paffes  through  an 
opening  of  the  marrow  in  Silkworms :  this 
the  famous  Malpighius  has  neither  deferibed 
nor  delineated.  This,  author  has  likewife  de¬ 
lineated  fewer  globules  of  marrow  than  are 
really  in  the  Silkworm,  and  he  has  entirely 
omitted  the  brain.  But  it  is  eafy  to  add  to 
what  has  been  difeovered  before.  As  this  mar¬ 
row  is  divided  only  once,  and  that  at  the  be¬ 
ginning  of  its  courfe  in  this  Worm,  it  opens 
many  times  in  the  Silkworms,  as  Malpighius 
has  very  juft  remarked.  It  is  alfo  further  re¬ 
markable  that  two  confiderable  branches  of 
the  pulmonarytubes, which  are  filver  coloured, 
and  glitter  like  mother  of  pearl,  are  obferved 
to  pafs  over  the  marrow  of  the  Coffus  in  many 
ferpentine  windings.  Thefe  branches  with  their 
ramifications  accompany  the  nerves  iffuing 
out  of  the  fpinal  marrow,  unto  their  fineft  or 
moft  delicate  divifions,  which  is  alfo  the  cafe 
in  Silkworms.  However  great,  therefore,  the 
difference  may  be  between  the  marrow  of  the 
Coffus  and  Silkworm,  the  brain  and  branching- 
nerves  meet  again  in  both.  The  nervus 
recurrens,  Tab.  XXVIII.  fig.  n,  deferves 
moft  confederation  of  any;  becaufe,  as  in 
larger  animals,  and  in  man,  this  provides 
nerves  for  the  beginning  of  the  ftomach,  and 
other  parts  adjacent:  it  performs  the  fame 
office  equally  in  the  Coffus  and  Silkworm. 
But  in  order  to  underftand  how  this  is  ma¬ 
naged,  I  muft  repeat  what  I  have  before  ob¬ 
ferved,  that  the  gullet  paffes  from  the  external 
mouth  of  the  creature,  through  the  opening 
of  the  marrow  towards  the  ftomach,  and  that 
therefore  the  marrow  feems  to  be  divided 
into  two  parts, purpofely  that  it  might  tranfmit 
the  gullet.  A  further  advantage  that  arifes 
from  this  is,  that  the  brain  is  there  lodged 
gently  on  the  gullet,  and  is  joined  to  it  by 

means 
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means  of  the  emitted  nerves  and  connecting 
pulmonary  pipes  ;  fo  that  the  brain  lies  above 
on  the  gullet,  and  again  the  gullet  and  ftomach 
are  placed  upon  the  fpinal  marrow  ;  which 
part  having  no  bone,  is  thus  defended  by  them. 
The  brain  then  being  fituated  in  the  manner 
thus  mentioned  in  the  Colfus  and  in  Silk¬ 
worms,  emits  underneath  from  its  bafis  two 
tender  little  nerves,  which  I  reprefent,  fig.  in 
<aa,  as  they  appear  when  cut  out  of  the  Coffus. 
Thefe  nerves,  called  recurrentes,  are  direCtly 
from  thence  carried  bb  upwards  towards  the 
mouth,  and  being  then  very  beautifully  bent 
they  run  back  cc,  and  uniting  d  a  little  above 
the  brain,  form  a  knot  there.  Out  of  this 
knot  there  fprings  another  nerve  e,  which  be¬ 
ing  conveyed  under  the  brain,  and  defcending 
along  the  gullet  by  degrees  towards  the  lower 
parts,  reaches  to  the  beginning  of  the  ftomach, 
and  there,  before  it  inferts  its  branches  in  the 
ftomach,  making  another  knot  lefs  than  the 
former,  at  laft  terminates  in  numerous  very 
fmall  nerves  g  :  but  thefe  I  could  not  trace 
further  in  the  prefent  experiments  j  though  I 
am  confident  I  could  do  a  great  many  more 
things  in  thefe  matters  by  the  help  of  fome 
peculiar  methods  of  diffeCtion,  if  I  had  not 
been  then  ftinted  in  time. 

As  thefe  nervi  recurrentes  are  extremely  re¬ 
markable  and  worthy  of  confideration,  I  have 
therefore  reprefented  them  feparately,  and 
fomewhat  beyond  their  natural  fize.  In  the 
next  place  I  have  added  a  very  exaCl  figure, 
wherein  the  brain,  fig.  hi.  0,  the  fpinal  mar¬ 
row  bbb,  &c.  the  nervus  recurrens,  and  the 
reft  of  the  branching  nerves  are  fhewn  as  they 
appear  in  Silk-worms.  But  there  are  two  of 
thefe  nerves  very  remarkable  pp,  which  I 
would  have  the  reader  ferioufly  and  repeatedly 
confider  :  they  are  perforated  s  s  in  a  wonder¬ 
ful  manner  by  the  vafla  deferentia  of  the  tefti- 
cles  in  the  Silk-worm  Butterfly  rr.  But  whe¬ 
ther  this  conduces  to  pleafure  in  this  fpecies  of 
infecfts,  or  to  any  other  ufe,  I  leave  others  to 
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determine.  I  have  in  the  fame  manner  deli¬ 
neated  with  the  others  the  genitals  of  the  Silk¬ 
worm  Butterfly,  and  exprefled  them  in  the 
fame  figure  with  thefe  nerves.  A  fhort  ex¬ 
planation  of  this,  as  well  as  of  all  the  other 
figures,  will  be  found  at  the  end  of  this  work. 

I  have  found  out  an  excellent  and  uncom¬ 
mon  method  of  preferving  all  thefe  parts  of 
the  brain  and  marrow,  by  the  help  of  which 
I  can  form  them  into  a  body,  and  keep  them 
in  their  natural  colour  and  fize  ;  whereas  other- 
wife  they  are  utterly  deftroyed  by  keeping.  I 
fhall  communicate  it  when  I  publifh  my  pecu¬ 
liar  anatomical  obfervations.  I  have,  as  a  fpeci- 
men  of  the  ufe  of  this  method,  preferred  in  this 
manner  a  great  many  fuch  minute  parts,  which 
though  they  cannot  be  in  veftigated  and  examined 
without  infinite  induftry  and  tedious  labour, 
in  the  creatures  themfelves,  yet  when  they  are 
thus  preferved,  prefent  themfelves  more  fami¬ 
liarly  to  view  than  in  their  natural  bodies. 

I  cannot  in  the  courfe  of  this  hiftory  avoid 
relating,  how  much  the  Peacocks  and  Peahens 
are  delighted  with  eating  thefe  Worms ;  and 
hence  I  am  inclined  to  believe  what  Mouftet 
alledges  from  Pliny  and  Hieronymus,  that  the 
ancients  ufed  to  eat  them  as  a  very  delicate 
kind  of  food  in  Pontus  and  Phrygia.  But  pro¬ 
bably  this  was  the  fpecies  of  Cofli,  out  of 
which  the  larger  Beetles  are  produced.  If  any 
perfon  would  eat  the  Cofli  of  our  country,  they 
mull  be  firft  kept  falling  until  all  their  excre¬ 
ments  are  confumed.  When  I  have  a  mind  to 
keep  the  Worm  itfelf  for  future  obfervations, 
I  make  a  fmall  incifion  in  the  hinder  part  of 
its  body,  and  having  afterwards  prefled  out  the 
entrails  through  the  wound,  I  fill  the  cavity 
with  injected  wax.  Another  method  is  this : 
all  the  fat  of  the  Coffus  muft  be  firft  confumed 
with  oil  of  turpentine,  and  then  it  may  be  pre¬ 
ferved  according  to  art.  This  different  and 
much  more  uncommon  method  of  preferving, 
I  fhall  likewife  explain  in  due  time 
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The  mcmjier  wherein  the  Worm  is  changed :  how  its  inward  farts  are  tra?isformed 
in  their  increafe  and  growth ,  and  the  wonderful  metamorphofis  of  the  Worm 
into  a  Nymph.  Alfo  the  method  whereby  the  points  of  refpiration ,  or  breathing 
holes ,  are  tranfpofed :  to  which  are  added  many  uncom7non  obfervations . 


WHEN  the  time  of  this  Worm’s  change  habit,  and  feek  for  places  that  are  more  firm 
approaches,  which  in  the  year  1673  or  compact,  wherein  with  the  preffure  of  their 
happened  on  the  fixteenth  of  Auguft,  in  thofe  hinder  part,  they  form  a  very  artificial  oval 
I  obferved  the  Cofli  penetrate  deeper  into  the  cavity,  Tab.  XXVIII.  fig.  iv.  every  where 
ground,  or  into  whatsoever  fubftance  they  in-  fmooth  and  polifhed.  They  lie  a  little  while 

*  The  Beetles  are  a  genus  of  infers  fcarce  lefs  numerous  than  the  Butterflies.  We  owe  the  firft  rational  attempt  towards  arranging 
them,  and  difpofing  them  in  method,  to  our  countryman  Dr.  Martin  Lifter :  he  divided  them  firft  into  the  land  and  water  kinds :  the 
firft  comprehend  all  thofe  called  by  this  author  Scarabaei ;  the  latter  Hydrocanthari,  or  water  Beetles.  Thefe  laft  are  of  two  kinds,  ac¬ 
cording  to  their  place  of  living,  fome  delighting  in  frelh,  others  in  fait  waters.  There  are  vaft  differences  in  their  horns  or  antennae, 
of  which  we  fhall  fpeak  prefently  j  but  thefe  do  not  fo  happily  diftinguifh  them  as  the  two  great  divifions  of  the  Butterflies. 

immov- 
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immoveable  in  this  cavity  i  and  immediately 
after  they  become,  by  degrees,  by  voiding  the 
excrements  and  by  the  evaporation  oi  their 
humidity,  more  llender,  fhorter,  and  uneven 
in  the  body,  with  more  furrows  or  wrinkles 
than  before ;  thefe,  however,  are  alfo  difpofed 
on  the  fkin  in  a  very  beautiful  manner  .  and 
hence  both  the  diftention  and  clearnefs  of  the 
fkin  difappears  fo  perfedlly,  that  one  would 
think  the  creatures  were  ftarved  by  degrees, 
and  their  fubftance  confumed  with  hunger. 
It  is  remarkable  that  at  this  time  the  internal 
parts  of  thefe  Worms  do  not  appear  protube¬ 
rant  through  the  fkin,  as  is  the  cafe  in  Silk¬ 
worms,  and  in  the  Worms  of  Bees  and  other 
infeóts  ;  though  one  may  fee  even  thefe  already 
under  the  skin,  and  alfo  diftinguifh  by  what 
degrees  they  increafe. 

Before  I  profecute  this  matter  further,  it  is 
neceffary  to  know,  that  if  the  Coflus  be  dif¬ 
fered  about  this  time,  its  divifion  into  the 
head,  thorax,  and  belly,  may  be  diftinguifhed 
very  clearly.  The  gullet,  fig.  v.  a,  keeps  its 
original  form :  but  the  flomach  bb  is  changed 
and  greatly  contracted  :  the  fame  likewife  hap¬ 
pens  about  its  appendages,  ccc,  for  thefe  al- 
moft  totally  vanilh.  The  vafa  crocea  or  va- 
ricofa  dd ,  the  yellow  or  knotted  veffels  before- 
mentioned  become  more  loofe  and  free;  though 
in  the  mean  time  they  do  not  yet  feparate  from 
the  flomach.  On,  the  hinder  part  of  the 
flomach,  about  the  pylorus  e,  is  feen  the  in- 
fertion  of  thefe  veffels ;  for  they  arife  there  in 
four  diflindl  tubes,  fo  that  properly  they  ought 
to  be  called  inteflina  caeca,  clofe  or  blind  guts. 
The  fame  may  be  likewife  feen  in  diffedling  the 
Bee-worm,  in  the  figures  of  which  I  have 
likewife  delineated  thefe  veffels.  The  in- 
telline  colony'  to  this  time  nearly  keeps  its 
bignefs,  nay,  it  now  prefents  g  its  little  cells  to 
view  more  diflindlly  than  ever.  Towards  the 
hinder  parts,  under  this,  or  towards  the  in- 
teflinum  redtum  h ,  are  feen  curious  veffels 
twilled  in  a  wonderful  and  very  beautiful  man¬ 
ner,  on  each  fide  of  that  intefline  i  i.  We 
may  likewife  at  this  time  eafily  divide  the  fub- 
flance  of  the  flomach  into  its  three  coats,  and 
diflinguifh  its  moving  fibres. 

It  is  admirable  beyond  all  comprehenfion, 
how  the  Worm  of  the  Hornet  that  is  to  put  on 
the  form  of  a  Nymph,  difcharges  at  the  fame 
time  all  its  excrements,  together  with  the  in¬ 
ward  coat  of  the  intefline,  or  rather  of  the 
flomach,  which  embraces  or  contains  them; 
fo  that  by  this  means  this  entire  membrane 
and  all  the  colledled  foeces  are  thrown  out  of 
tne  body  together.  The  fame  thing  happens 
in  this  cafe  as  does  with  refpedl  to  infants 
whilfl  enclofed  in  the  mother’s  womb :  for 
tney  likewife  retain  together  in  then  inteflines 
until  tne  time  of  birth  all  the  excrements 
which  are  formed  in  the  fpace  of  nine  months. 
I  have  alfo  obferved  the  fame  thing  exadlly  in 
the  Calves  from  the  Cow’s  belly  :  nay,  what 
is  very  fingular  is,  I  have  found  in  thefe  ex¬ 
crements  hairs  in  every  refpedl  like  thofe  that 
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cover  the  furface  of  the  body,  and  particularly 
thofe  about  their  mouth.  From  this  obferva- 
tion  I  really  think  it  is  mofl  clearly  proved  that 
animals  often  lick  their  body  in  tne  uteius  with 
their  tongue,  and  thus  fwallow  tneir  own  hairs 
with  their  food  ;  and  that  thofe  hairs  are  after¬ 
wards  mixed  with  excrements  as  I  have  found 
them.  Therefore  it  is  mofl  ftrongly  demon- 
flrated,  that  the  humours  wherein  the  ani¬ 
mals  fwim  in  the  uterus,  and  which  are  like¬ 
wife  found  in  their  ftomachs,  ferve  them  as 
food.  Their  excrements  are  whitifh  in  the 
upper  part  of  the  inteflines,  and  yellow  a  little 
lower ;  a  little  deeper  they  are  of  a  yellow 
green  and  blue  ;  and  at  length,  in  the  end, 
they  are  of  a  brown  and  blackifh  colour.  The 
excrements  that  are  found  in  the  Worms  of 
Hornets  are  in  all  refpedts  of  the  fame  form, 
figure,  and  fubftance :  hence  it  is  clearly  evi¬ 
dent,  that  all  the  Worms  of  Hornets  feed 
upon  one  kind  of  food,  and  this  is  principally 
a  fmall  fpecies  of  Cantharides.  In  thefe  Flies 
the  little  parts  over  the  eyes,  the  legs,  and 
the  cafes  which  cover  the  wings,  are  obferved 
to  glitter  like  gold,  and  thefe  are  found  in  their 
fceces.  The  Hornets  therefore  bring  up  their 
young  like  birds  of  prey. 

After  we  have  obferved  the  manner  wherein 
the  external  and  internal  parts  are  changed  by 
a  flow  accretion  in  the  Coflus,  it  gives  us 
pleafure  to  obferve  that  fuch  of  its  parts  as  are 
not  to  be  changed  at  all,  and  others  which 
have  lately  increafed  by  degrees  under  the  skin, 
are  gently  diftended  by  the  force  of  the  blood 
and  impelled  humours :  hence  it  happens, 
that  the  body  in  general  contracting  itfelf  more 
and  more,  and  all  the  blood  being  propelled 
towards  the  fore  parts,  the  skull  at  length  opens 
very  artificially  into  three  parts  ;  which  like¬ 
wife  happens,  as  we  have  before  obferved,  in 
the  change  of  the  skin,  which  the  Worm  un¬ 
dergoes.  The  skin  then  likewife  opening  in 
the  middle  of  the  back,  is,,  by  means  of  an 
undulating  motion,  which  is  obferved  along 
the  annular  incifions  of  the  back  and  the  reft: 
of  the  body,  carried  down  infenfibly  by  de¬ 
grees  :  and  hence  the  eyes  tmd  horns,  the  lip, 
and  the  fharp-pointed  antenna?,  call  their 
exuviae  or  skins  at  one  and  the  fame  time,  and 
are  extended,  and  inflated  with  blood,  hu¬ 
mours,  and  air :  they  thus  acquire  by  de¬ 
grees  the  fituation  which  they  before  had 
in  the  Coflus.  Whilfl  all  thefe  things  are 
doing,  a  watery  and  thin  moifture  is  diffu- 
fed  between  the  new  and  old  feparating  skin, 
which  renders  the  parting  of  the  two  the 
eafier. 

The  ftrft  part  of  the  Nymph  that  appears 
after  this  change  of  the  skin,  is  the  horn  on 
the  nofe,  fig.  vi.  vii.  and  vm.a,  which  be¬ 
fore  lay  under  the  skull  in  the  Coflus  ftate. 
Under  this  are  afterwards  feen  fome  very  low 
prominences  on  the  bafis  of  the  horn  b.  At 
each  fide  of  it  alfo  two  fpherical  tubercles  ap¬ 
pear  cc,  i filling  from  the  teeth  of  the  Coflus, 
which  are  much  fhorter  here  in  the  Nymph 
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'ós  alfo  in  the  future  Beetle,  than  they  were 
in  the  Cofibs  or  Worm.  Near  thefe  tubercles 
ón  each  fide  are  likewife  feen  two  other 
pair  of  fphericle  fimilar  tubercles  ee,  which 
lprung  from  the  horns  ff  of  the  Coffus,  and 
which  are  to  be  afterwards  changed  into  the 
horns  of  the  Beetle.  Two  fuch  little  parts 
alfo,  but  more  oval  in  their  fhape,  are  obferved 
gg  to  be  placed  on  each  of  the  inward  parts  of 
the  fides  of  the  former  tubercles.  Thefe  little 
parts  have  their  origin  from  the  jointed  hh 
bridly  hairs  of  the  Coflus ;  and  are  likewife, 
though  in  another  form,  found  afterwards  in 
the  Beetle.  Three  beautiful  Abort  tubercles 
prefent  themfelves  alfo  in  the  middle  /,  which 
upon  changing  the  skin  have  likewife  arifen 
from  thofe  particles,  which  may  be  feen  in  the 
head  of  the  Worm  under  the  letter  k.  A  little 
under  thefe  there  appears  alfo  a  larger  fphericle 
divifion  /,  which  is  horny  or  bony  in  the  fu¬ 
ture  Beetle,  and  forms  the  neck  which  is  be- 
fet  on  each  fide  with  hairs.  Above  this,  near 
the  horn,  is  feen  on  each  fide  the  bread  bone  m. 

A  little  lower  on  the  bread  is  feen  the  firft  pair 
of  legs  1,1,  with  their  joints  :  and  under  thefe 
another  pair  2,  2.  Then  follow  the  n?i  fheaths 
or  cafes  of  the  wings  on  each  fide,  under  which 
a  part  of  the  covered  wings  0  0  is  likewife  pro^ 
minent.  Thefe  wings  appear  at  this  time  beau¬ 
tifully  expanded  by  the  force  of  the  blood  and 
air  that  are  by  degrees  impelled  inwardly, 
though  they  were  before  complicated,  and  ap¬ 
peared  as  if  grown  together  under  the  skin  of 
the  Coffus.  Below  thefe  is  placed  the  lad 
pair  of  legs  3,3,  which  are  in  fome  meafure  co¬ 
vered  with  the  wings  and  their  cafes.  All  thefe 
legs  and  their  joints  are  dretched  out  diff,  and 
didended  with  the  fluids  of  the  body  and  air, 
and  thus  remain  without  any  motion  fixed  in 
the  fame  podure,  until  the  Nymph  is  changed 
into  a  Beetle.  Finally,  under  the  lad  pair  of 
legs  may  be  feen  the  rings  of  the  abdomen  pp> 
diveded  of  their  skin ;  and  the  extremity  of 
the  fundament  y,  out  of  which  the  intedinum 
redtum  has  cad  its  exuvia  or  skin,  as  the  gul¬ 
let  did  with  the  upper  parts.  Thefe  little 
parts  are  like  two  fmall  fhields.  As  to  the 
eyes  they  are  very  confpicuous  in  the  Nymph, 
but  they  cannot  be  reprefented  by  the  fame 
figure,  becaufe  they  are  fituated  a  little  deeper 
behind  the  horns.  The  whole  motion  of  the 
external  parts  of  the  Worm  is  now  totally  lod, 
in  the  fame  manner  as  it  was  before  when  the 
Worm  was  in  its  egg  :  hence  the  creature  is 
twice  as  it  were  in  a  uterus,  and  twice  in  the 
date  of  a  foetus.  Some  fmall  motion  remains 
in  the  tail  or  fundament  of  the  Nymph,  be¬ 
caufe  the  extremity  of  the  abdomen  undergoes 
the  lead  change  of  all.  Thus  the  Nymph, 
by  moving  the  hinder  rings  of  its  body  or  tail. 


of  INSECTS.  i*t 

can  move  itfelf  and  change  its  fituatiön  in  its 
little  cell :  this  is  likewife  performed  by  the 
Chryfalis  of  the  Silk-worm  when  it  lies  in 
its  web. 

In  this  mod  wonderful  change  of  the  skin, 
and  tranfpofition  of  limbs  and  parts  of  this 
infedt,  nothing  demands  greater  attention,  than 
what  we  may  obferve  about  the  points  of  ref- 
piration  :  for  though  each  of  thofe  nine  points 
which  are  fituated  on  each  fide  of  the  body 
cads  a  skin,  yet  this  can  be  didindlly  affirmed 
only  of  the  five  foremod  ones,  for  the  four 
lowed  or  lad  points  on  each  fide  change  their 
skin  as  the  red,  but  they  lofe  all  their  pridine 
form  at  the  fame  time ;  three  of  them  on  each 
fide  become  fhorter,  and  the  fourth  is  entirely 
clofed  up.  At  the  very  fame  time  that  the 
Worm,  under  this  prodigious  change  of  its 
skin,  is  transformed  into  a  Nymph,  a  vafi 
number  of  didindt  tubules  or  pipes  is  likewife 
thrown  out  from  all  thofe  refpiratory  points, 
and  thefe  tubes,  being  each  obliged  to  pafs 
through  that  narrow  orifice,  appear  like  fo 
many  fmall  and  fimple  filaments,  though,  in 
reality,  each  of  thefe  eighteen  little  fibres,  as 
they  feem,  is  compofed  of  many  pulmonary 
pipes,  that  are  laid  clofe  together. 

In  order  to  underdand  thefe  things  the  better, 
I  fliall  add  a  figure  to  the  defcription  of  them, 
and  in  Tab.  XXVIII.  fig.  ix.  a  Nymph  of  the 
Coflus  laid  on  its  belly,  and  fhall  exhibit  all  the 
annular  divifions  and  points  of  refpiration  in  its 
back.  Thefe  points  fhall  be  afterwards  feverally 
reprefented  in  their  fituation,  as  they  appear 
after  the  Nymph  is  changed  into  a  Beetle.  The 
fird  thing  then  feen  here  is  the  horn  of  the 
nofe  I,  fixed  on  the  head,  which  conditutes 
as  it  were  the  fird  ring  of  the  creature  :  then 
follows  the  fecond  annular  incifion  2,  wherein 
the  fird  point  of  refpiration  is  placed,  fo  fituated 
laterally  under  the  fird  pair  of  legs  in  the 
bread,  that  it  does  not  appear  but  when  the 
Nymph  is  killed.  The  third  and  fourth  rings,, 
3,  4,  are  >feen  both  without  points  of  refpiration, 
becaufe  the  wings  and  cafes  thereof  are  placed 
there  *.  Befides  thefe,  two  annular  incifions  in 
the  Nymph  are  concreted  into  one  ring,  and 
then  form  the  lower  part  of  the  thorax  or 
back.  In  the  mean  time,  when  thefe  parts  are 
cading  their  fkin,  on  each  fide  between  the 
rings  of  the  thorax,  two  little  ropes  as  it  were 
of  pulmonary  tubes  are  cad  out  of  the  body, 
as  has  been  before  reprefented  in  the  figure, 
where  we  have  defcribed  the  change  of  the 
skin  which  the  Worm  itfelf  undergoes.  But 
thefe  apertures  are  afterwards  clofed  up  in  the 
Nymph,  until  having  cad  its  skin,  it  at  length 
becomes  a  perfect  Beetle,  wherein  thefe  orifices 
are  at  length  totally  aboldhed.  The  fifth  ring 
5,  contains  the  fecond  point  of  refpiration,  which 


*  In  the  outer  cafes  of  the  wings  in  Beetles  there  is  a  vaft  diftinftion,  not  only  in  colouring  and  ornament,  but  in  fhape  ;  fome 
cover  the  whole  body,  and  are  a  defence  to  the  inner  wings,  with  little  foldings  of  thofe  more  delicate  parts :  but  in  others  thefe 
outer  wings  or  cafes  of  wings  are  fhort,  and  only  fall  over  the  fhoulders.  This  is  the  cafe  in  that  common  and  diftafteful  black  Beetle 
which  crawls  about  damp  hedges,  with  its  body  naked  and  annular  ;  the  under  wings  are  beautifully  folded  up  under  their  fmall 
cafes. 
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cannot  be  feen  diftindtly,  being  fituated  partly 
under  the  wings  of  the  Nymph.  But  a  par¬ 
ticular,  very  worthy  of  notice  here,  is,  that  this 
other  point  of  refpiration  is  in  the  Nymph 
removed  to  a  greater  diflance  from  the  fird, 
than  it  had  been  at  fird  in  the  Coffus  itlelf,  and 
as  I  have  figured  it  in  that  hate  ;  fo  that  by  this 
means  it  is  confiderably  drawn  back  towards 
the  hinder  parts.  The  fixth  ring  6,  next  to  the 
former,  contains  the  third  point  of  refpiration, 
which  is  very  diftindtly  feen  externally  in  the 
Nymph,  at  the  extremity  of  the  abdomen.  In 
like  manner  the  feventh  ring  7,  fhews  the  fourth 
point  of  refpiration,  and  the  eighth  8,  fhews 
the  fifth.  But  the  fixth  and  feventh  points  of 
refpiration,  confpicuous  in  the  ninth  and  tenth 

10,  rings  are  again  clofer.  The  eleventh, 
twelfth  and  thirteenth  rings  n,  12,  13,  con  di¬ 
lute  as  it  were  one  connected  joint  together ;  and 
the  eighth  and  ninth  points  of  refpiration,  which 
are  fituated  at  or  near  thele  rings  in  the  Worm, 
likewife  become  not  only  clofer  and  more  com¬ 
pact,  but  the  lad  of  them  is  in  this  date  almod  in- 
vifible.  As  to  the  fourteenth  ring  14,  it  is  not 
vifible  when  the  Nymph  is  in  this  manner 
placed  on  its  belly,  but  .on  the  other  fide  it  is 
feen  beautifully,  refembling  two  oblong  oval 
little  diields.  O  wonderful  changes !  whereby 
the  creature  comes  into  the  world  as  it  were 
new  formed,  and  yet  is  mod  certainly  the  fame 
that  it  was  in  the  Worm. 

The  Worm  being  in  this  manner  difengaged 
from  its  skin,  transformed  by  accretion,  and 
having  its  limbs  and  parts  changed  into  the 
date  of  a  Nymph,  clofely  twids  and  compreffes 
the  cad  skin  by  the  motion  of  its  fundament, 
and  the  fkin  is  afterwards  thrown  towards 
the  hinder  parts  under  the  belly.  The 
Nymph  is  at  that  time  very  white,  only  that 
on  the  fifth,  fixth,  eighth,  ninth  and  tenth 
rings  of  the  back,  there  appear  fome  delicate 
Or  horny  hardifh  corpufcles,  which  approach 
to  a  bright  red  colour  j  in  the  little  fhields  alfo 
of  the  lad  ring,  and  here  and  there  in  its  body 
and  legs  the  like  fubdances  are  at  this  time  alfo 
feen.  The  Worm  or  rather  the  Nymph  is  at 
this  time  very  delicate,  tender  and  flexible,  and 
as  it  becomes  remarkably  fhorter,  on  the  other 
hand  it  is  expanded  confiderably  in  breadth  and 
thicknefs;  for  the  blood  and  air  have  very  con- 
fpicuoufiy  inflated  the  wings  and  the  red  of 
the  parts,  in  the  part  towards  the  head,  and 
didended  them  fo  that  they  are  become  rigid. 
If  we  view  this  Nymph  nearer,  we  obferve 
that  the  tranfparent  productions  of  the  wind¬ 
pipe  appear  not  only  in  the  legs,  but  in  the 
wings  themfelves,  and  in  their  fheaths  and 
cafes ;  nay,  they  are  feen  alfo  in  the  fubdance 
of  the  horny  or  bony  part  that  drengthens  the 
thorax. 

About  this  time  the  Worm  or  Nymph  re- 
fembles  a  tender  young  infant  very  lately  brought 
into  the  world,  and  which  is  rolled  up  in  its 
fird  fwaddling  cloaths,  and  cannot  yet  bear  much 
handling.  We  may  more  properly  indeed 
compare  this  Nymph  to  an  Embryo,  which. 
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ing  lately  conceived  in  the  uterus,  may,  by 
force  of  the  injuries  offered  it  by  the  mother’s 
imagination,  be  injured  in  various  manneis :  for 
the  impreffions  which  the  Nymph  receives  at 
this  tender  age,  are  not  abolished  even  when  it 
is  grown  up  or  is  become  a  Beetle.  Hence,  if 
the. horn,  legs,  or  other  parts  are  bent  in  the 
Nymph,  or  didurbed  in  any  manner,  they  al¬ 
ways  afterwards  remain  thus  deformed  in  the 
Beetle  5  and  the  Beetle  carries  with  it  through 
life  the  vediges  or  remains  of  all  the  injuries 
inflided  on  this  feeble  and  tender  little  creature; 
this  is  agreeable  to  the  lentiment  of  the  poet : 

Quo  femel  ed  imbuta  recens,  fervabit  odorem 

teda  diu. - 

That  is, 

(C  A  new  veffel  will  long  preferve  the  feent 
of  the  fird  liquor  poured  into  it.” 

This  change  therefore  merits  the  greated  ad¬ 
miration  and  the  mod  attentive  regard,  by 
means  of  which  the  creature  for  fome  days 
exhibits  the  future  parts  of  the  Beetle  fo  finely 
and  beautifully  difpofed,  and  formed  in  fuch  a 
manner,  as  that  they  will  one  day  ferve  the  crea 
ture  in  a  more  perfed  date  of  life,  to  walk, 
dy,  and  take  its  nourifhment.  I  therefore  really 
think,  that  the  Coffus  of  this  fpecies  comdituted 
in  the  form  of  a  Nymph,  affords  an  appear¬ 
ance  fo  fingular,  that  among  all  the  drange  and 
adonifhing  appearances  of  infeds,  it  cannot  be 
equalled.  I  fhould  be  very  glad  to  fee  hereafter 
the  Nymph  of  the  dag-horned  Beetle,  for  I 
fliould  think  it  would  make  a  much  more  fplen- 
did  figure  when  it  prepares  itfelf  like  a  bride, 
in  all  its  decorations,  for  a  new  and  more  noble 
date  of  life. 

The  Chryfalis  of  the  fwift  Butterfly  de- 
feribed  by  J.Banhinusin  the  year  1590,  among 
the  Mouches  ou  Papillons  non  vulgaires,  or  the 
uncommon  Flies  or  Butterflies,  is  very  rare  and 
admirable.  Aldrovandus,  Lib.  II.  Cap.  de  Chryf. 
Tab.  VII.  fig.  i.  exhibits  a  kind  of  figure 
thereof.  Mouffet  alfo,  pag.  105,  deferibes  the 
lead  fpecies  of  the  faid  Butterflies,  and  properly 
calls  it  the  fwifted  of  all,  for  indeed  the  fwal- 
lows  do  not  fly  with  greater  velocity  than  thele 
little  creatures. 

One  thing  very  fingular  in  thefe  Butterflies 
is,  that  they  fly  and  eat  at  the  fame  time, 
though  this  alfo  is  the  cafe  with  fwallows,  and 
among  infeds  with  the  Libella  or  Dragon-Fly. 
On  the  other  hand  fome  Flies,  after  they  have 
feized  on  their  prey,  red  in  fome  convenient 
place  to  devour  it,  as  in  particular  the  Wolf- 
Fly.  But  as  Swallows  eat  and  fly  at  the  fame 
time,  fo  thefe,  at  other  times  nimble  Butter¬ 
flies,  flutter  when  they  feed  in  fo  flow,  regular, 
and  orderly  a  manner  about  the  flowers  where 
the  food  proper  for  them  is  depofited,  that  you 
would  imagine  they  had  lod  all  motion,  and 
hung  fufpended  in  the  air ;  but  they  are  hard  at 
work  all  the  time,  for  they  then  thrufl  out  a 
very  flender  probofeis  or  trunk  about  two  inches 
long,  with  two  perforations  in  it,  through 

which 
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which  they  fuck  the  honey  of  the  flower ;  and 
this  being  exhaufted,  they  fo  quickly  draw 
back  this  furprifing  organ,  and  fo  artfully  coil 
it  up  between  the  little  forked  parts  which  are 
placed  under  their  eyes,  that  it  entirely  difap- 
pears,  fo  that  to  find  it  out,  one  muft  be  well 
accuflomed  to  the  ftudy  of  thefe  creatures. 
This  infedt  being  fcarce,  I  have  given  the  fi¬ 
gures  of  it,  as  it  appears  in  the  refpedtive  ftages 
of  its  exifience  as  Worm,  Tab.  XXIX.  fig.  i. 
Chryfalis,  fig,  n.  and  Butterfly,  fig.  m. 

As  the  manner  of  feeding  of  this  Butterfly 
is  very  Angular,  I  fhall  add  another  obfervation 
of  the  lame  kind,  in  regard  to  the  manner  of 
feeding  of  a  certain  aquatic  infedt  that  always 
lives  under  water.  This  infedt  is,  properly 
lpeaking,  no  other  than  a  peculiar  kind  of  wa¬ 
ter  Worm,  confiding  of  thirteen  rings,  the  head 
and  tail  included.  The  head  is  very  large  in 
proportion  to  the  creature’s  fize.  It  has  fix 
hairy  legs,  fig.  iv.  a  a ,  befides  two  fpots  or 
fmall  parts  covered  with  hair  likewife  b ,  which 
terminate  the  tail,  and  are  ufed  by  the  creature 
when  it  fwims  as  a  rudder  to  govern  its  mo¬ 
tions.  The  infeed  by  means  of  this  tail,  can 
alfo  at  pleafure  fufpend  itfelf  on  or  near  the  fur- 
face  of  the  water ;  when  it  eredts  its  tail  above 
the  lurface,  the  water  flows  from  it  on  every 
fide,  and  thus  is  this  fufpenfion  formed.  This 
•  infedt  has  befides  in  its  head  two  very  remark¬ 
able  teeth,  or  more  properly  jaws  c  c ,  which 
are  large,  fharp,  crooked,  and  very  drong, 
and  it  is  perhaps  able  to  contain  the  mufcles 
fuch  teeth  or  jaws  require,  that  nature  has  made 
the  head  fo  large.  This  Worm  has  fix  eyes  dd 
on  each  fide  of  the  head.  I  have  here  repre- 
fented  eight  of  them.  There  are  befides  fix  arti¬ 
culated  bridles  belonging  to  it,  of  whichfour  ee  ee 
lie  underneath  and  between  the  teeth,  and  the 
two  others  under  the  head  ff-,  but  fome  may 
imagine  that  thefe  lad  fhould  be  called  horns. 

This  is  a  crudaceous  creature  like  a  Shrimp. 
On  each  fide  of  the  body  are  fix  holes  for  ref- 
piration  g  in  the  rings  of  the  abdomen,  with  two 
more  for  the  fame  purpofe  under  the  body  near 
the  fore  legs.  This  Worm  is  reprefented  in 
the  mod  curious  figures  of  Hoefnagel,  that 
were  engraved  after  his  minute  and  mod  accu- 
rate  defigns,  part  fird,  page  i.  Mouflret  alfo 
deferibes  it  in  the  37th  chapter  of  his  theatre 
of  infedts,  and  gives  in  fome  fort  a  drawing 
of  it.  This  infedt  lives  entirely  on  other  little 
creatures  that  inhabit  the  fame  element,  in  par¬ 
ticular  on  the  Scrophula  and  fmall  frefh  water 
fhell  fifh.  When  about  to  eat,  he  feizes  with 
the  two  teeth  we  have  mentioned  the  little 
creatures  that  come  in  his  way,  and  pierces  their 
body  with  its  fharp  and  crooked  points,  which 
being  perforated  from  the  point  to  the  root,  he 
in  a  furprifing  manner  fucks  through  them  into 
his  mouth  the  blood  of  the  unfortunate  captive. 
This  may  be  eafily  feen,  efpecially  when  the 
blood  of  his  prey  is  of  a  red  colour,  as  the 
teeth  are  tranfparent,  I  threw  to  this  Worm 
a  bit  of  a  Coflus,  at  the  fame  time  carefully 
obferving  with  a  microfcope  how  he  devoured 
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it :  together  with  the  blood,  there  afeended 
fome  air  in  fmall  bubbles  through  the  cavities 
in  his  teeth.  The  fight  of  this  creature  in  the 
water  is  very  acute,  for  which  purpofe  nature 
has  fupplied  it,  as  I  already  mentioned,  with 
twelve  black  eyes,  which  are  placed  at  fome 
diftance  from  one  another,  but  thefe  eyes,  like 
the  eyes  of  other  infedts,  have  no  motion,  and 
therefore  are  placed  in  a  different  manner  from 
thofe  of  Crabs,  Crawfifh  and  Shrimps,  which 
are  moveable.  When  therefore  this  Worm 
perceives  any  thing  that  it  likes,  it  immediately 
darts  at  the  objedt  through  the  water,  feizes  it, 
and  pierces  it  with  its  fharp  pointed  teeth.  In  this 
manner  we  may  procure  ourlelves  a  very  enter¬ 
taining  and  furprifing  fight,  by  throwing  to  it 
a  fmall  Earthworm ;  for  let  this  lad  move, 
twine,  and  otherwife  beitir  itfelf  ever  fo  much, 
the  other  keeps  his  hold,  and  very  calmly  fucks 
the  blood  of  his  prifoner.  The  inteflines  of 
this  Worm  differ  extremely  from  thofe  of  land 
infedts ;  its  windpipe  has  fewer  ramifications, 
though  thefe  at  the  fame  are  more  large  and 
fpacious.  They  are  likewife  more  membrana¬ 
ceous,  of  a  lefs  firm  texture,  and  not  of  quite 
fo  deep  a  colour.  The  heart  is  fituated  near 
the  back,  and  the  fpinal  marrow  in  the  lower 
part  of  the  body.  This  lad  confids  of  glo¬ 
bules  as  in  the  Silkworm,  but  thefe  lie  fo  clofe 
to  each  other  that  they  form  a  connedted  body 
of  marrow,  more  like  that  of  the  Coffus  than 
a  Silkworm.  In  the  part  where  the  nerves 
unite  with  thefe  globules,  the  fpinal  marrow 
itfelf  looks  like  a  bracelet  compofed  of  coral 
beads  drung  upon  two  threads.  The  remain¬ 
ing  parts  are  the  domach  and  the  inteflines, 
which  are  partly  of  a  white  and  partly  of  a 
bluifh  gray  colour,  the  fame  with  their  con¬ 
tents,  from  which  indeed  they  receive  it.  The 
Vafa  Crocea,  or  yellow  vedels,  as  they  are  ulu- 
ally  called  from  their  colour,  are  in  this  infedt 
purple,  or  otherwife,  they  are  thick  fet  with 
purple  fpots,  but  they  look  whitilh  at  bottom, 
which  affords  a  very  agreeable  fight. 

On  examining  with  a  microfcope  the 
teeth  of  this  Worm,  they  appear  very  fharp 
pointed.  Tab.  XXIX.  fig.  v.  a ,  and  a  little 
bent  towards  the  point.  There  was  likewife  a 
kind  of  future  b  in  that  part  where  I  cut  out 
one  of  them,  formed  by  a  fharp  protuberance 
in  the  middle  of  the  upper  fegment,  with  a 
l'uitable  cavity  in  the  middle  of  the  lower  to 
receive  it,  the  edges  about  both  being  fmooth 
and  even  c.  The  aperture  by  which  this  infedt 
fucks  the  blood  of  its  prey,  lies  on  the  furface 
of  the  tooth  near  the  point  d ,  and  refembles  an 
oblong  flit,  with  black  edges  covered  with  very 
fine  hairs.  It  is  extremely  probable  that  fome 
peculiar  fpecies  of  the  Water  Beetle  proceeds 
from  this  Worm,  when  having  remain¬ 
ed  in  the  water  a  furficient  time,  it  be¬ 
takes  itfelf  to  the  land  to  undergo  its  mutation ; 
but  this  is  mere  conjedture.  The  horfe  Fly 
has  another  method  of  feeding  itfelf,  being 
furnifhed,  as  I  have  elfewhere  remarked,  with 
a  fling  as  well  as  a  trunk  or  probofeis.  As  to 
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the  Gad  Fly  and  its  Worm,  I  Hiall  hereafter 
treat  of  it  by  itfelf,  under  the  fourth  older  or 
clafs  to  which  it  belongs  5  but  I  cannot  help 
remarking  in  this  place,  that  the  Worm  from 
which  it  comes  breathes  by  its  anus,  and  carries 
its  legs  in  its  mouth  near  the  jaws ;  thus  ferving. 
to  prove  that  the  Almighty  can  form  veflels  of 


NATURE;  of, 

every  kind  like  the  potter,  fome  for  more,  and 
others  for  lefs  honourable  purpofes,  but  all  to 
his  own  glory  ;  fo  that  there  is  not  a  creature, 
however  contemptible  in  appearance,  which 
does  not  clearly  point  out  the  exigence,  and 
loudly  fing  forth  and  extol  the  adorable  per¬ 
fections  of  a  iupreme  Being. 


C  H  A  P,  V. 

In  what  wanner  the  Nymph  is  filled  with  a  fiuperfiluous  moijlur e 5  w  Lich  cj  te?  - 
wards  evaporates .  The  anatomy  ofi  the  Nymph.  Howy  on  cajhng  ojfi  its  fikmy 
it  becomes  a  Beetle ,  with  fio  me  wonder fiul  dificoveries  in  natural  hi/lory. 


HAVING  fhewn  in  the  foregoing  chap¬ 
ter  what  the  Nymph  is,  and  by  what 
means  the  Worm  puts  on  this  elegant  form, 
to  prepare  itfelf  as  a  bride  for  its  enfuing  nup¬ 
tials,  and  for  the  ad:  of  generation ;  I  fhall 
now  treat  of  thofe  changes,  by  means  of  which 
the  Nymph  attains  this  prefent  fate,  and  at 
the  fame  time  give  a  difiedtion  of  fome  of  its 
internal  parts ;  for  thus  the  reader  will  more 
eafily  underftand  how  this  Nymph  grows  at 
laft  to  a  Beetle,  and  being  arrived,  as  fuch,  to 
a  fate  of  maturity  and  perfedion,  propagates 
its  fpecies. 

The  fir  ft  thing  to  be  confidered  on  this  oc- 
cafion,  is  that  peculiar  motion  of  the  blood  and 
humours,  which  expand  the  parts  of  the 
Nymph,  and  make  it  weigh  at  firft,  a  little 
after  its  change,  a  great  deal  more  than  it  does 
even  afterwards  in  the  Beetle  ftate.  This  fin- 
gularity  is  likewife  remarkable  in  the  Nymphs 
of  Bees  and  Hornets.  The  Nymph  of  the 
Hornet  in  particular  weighs  ten  times  as  much 
as  the  Hornet  itfelf.  This  makes  me  confider 
the  Nymph  under  thefe  circumftances  as  a 
dropfical  perfon,  who,  by  having  his  limbs 
fwelled  with  fuperabundant  humours,  lofes  the 
power  of  thofe  mufcles  by  which  they  were 
to  be  put  in  motion,  and  thus  remains  inadive 
till  the  fuperfluous  moifture  is  fome  way  or 
another  diffipated.  Nor  is  it  the  limbs  alone 
that  are  thus  fwelled  in  the  Nymph ;  all  the 
mufcles  themfelves  partake  of  the  change,  and 
even  the  very  bone  into  which  they  are  inferted. 
This,  which  was  before  of  a  horny  fubftance, 
lofes  its  folidity,  and  by  becoming  membrana¬ 
ceous  and  foft,  and  in  a  manner  fluid  like  wa¬ 
ter,  is  no  longer  capable  of  being  aded  upon 
by  them,  and  continues  in  this  condition,  till 
the  fuperfluous  humours  are  evaporated  in  a 
certain  lpace  of  time,  which  is  abfolutely  ne- 
ceflary  for  that  purpofe.  We  may  perceive  by 
a  continued  obfervation,  that  the  external  skin 
of  the  Nymph  is  at  firft  extremely  delicate, 
that  it  hardens,  as  it  dries,  by  degrees,  and  that 
its  colour  grows  more  and  more  yellow,  till  it 
changes  at  length  to  a  deep  red,  after  that  to  a 
deep  brown,  and  at  laft  to  a  light  red.  But 
all  thefe  appearances  are  owjng  to  the  growth 


of  the  internal  parts,  in  order  to  form  the  fu¬ 
ture  Beetles,  as  they  fhew  themfelves  through 
a  tranfparent  skin  that  covers  them. 

When  this  Nymph  has  paffed  fome  days  in 
fweating  off  the  fuperfluous  moifture,  with 
which  it  is  loaded,  a  little  articulated  whitifh 
line  appears  like  a  flender  thread  through  the 
tranfparent  skin,  with  which  the  legs  are  co¬ 
vered,  which  is  no  other  than  the  firft  rudi¬ 
ment  of  that  horny  or  bony  fubftance,  which 
begins  to  harden,  and  is  in  time  to  conftitute 
the  legs  of  the  creature.  On  ftripping  off  this 
skin,  and  attentively  examining  the  folid  or 
horny  part  it  contains,  the  latter  appears  to 
float  in  a  limpid  fluid,  which  furrounds  it  on 
every  fide,  and  is  at  this  time  fo  very  tender 
that  it  is  eafily  injured,  and  will  fall  off  on  the 
flighted:  motion.  But  what  feems  chiefly  to 
claim  our  wonder  is,  that  the  Worm  which 
grows  from  the  nofe  of  the  male  Beetle  of  this 
fpecies,  fhould  be  fo  very  hard  at  its  perfedt 
growth,  as,  according  to  Mouffet,  page  153,  to 
bear  being  flharpened  on  a  grinding-ftone  ; 
whereas  the  fame  organ,  while  the  infedt  is  in  a 
Nymph  ftate,  is  altogether  foft,  and  more  like 
a  fluid  than  a  folid  fubftance.  * 

On  diffedting  fome  of  thefe  Nymphs  after 
they  had  been  in  that  ftate  a  little  time,  I  found 
the  horn  of  the  nofe  filled  with  a  kind  of  jellv, 
and  this  matter  broke  out  at  the  wound  made 
to  examine  it,  every  time  the  creature  breathed, 
in  the  fame  manner  as  the  blood  of  a  man’s 
body  does  when  the  fide  of  the  thorax  is 
wounded.  The  eyes  were  now  fomewhat 
firmer,  but  neverthelefs  they  were  ftill  loaded 
with  fuperfluous  humours.  I  found  between 
the  folds  of  the  wings  and  the  cafes  that  cover¬ 
ed  them,  fome  infedts  of  the  Loufe  kind, 
which  I  have  likewife  often  obfêrved  flicking 
to  the  body  of  the  Coffus  and  to  the  Beetle 
itfelf ;  for  there  is  perhaps  no  fpecies  of  ani¬ 
mals  which  is  not  troubled  with  this  kind  of 
vermin,  though  thofe  of  one  animal  differ  in 
fhape  from  thofe  of  another.  Such  part  of  the 
wings  as  had  no  cafe  to  cover  them,  had,  to 
make  up  for  that  deficiency,  a  much  thicker 
skin  to  defend  them,  than  the  parts  which 
were  thus  fheathed.  On  pulling  the  legs  from 

the 


The  HISTORY  of  I  N  S  E  C  T  S. 


14,5 


the  thorax,  the  skin  came  off  from  thofe  of 
the  future  Beetle  in  the  form  of  a  ftiff  (heath, 
juft  as  a  boot  comes  off  a  man’s  leg.  It  is  alfo 
very  remarkable,  that  the  extremities  of  the 
pulmonary  tubes  wereinferted  into  this  external 
skin  of  the  in  fed.  But  I  (hall  hereafter  fpeak 
of  this  matter  more  at  large.  The  inteftines 
which  lay  in  the  abdomen  were  formed  in  quite 
a  different  manner  from  thofe  of  the  Worm, 
of  which  I  have  before  given  a  figure,  and  in 
particular  they  had  more  linus’s.  The  ftomach 
itfeif  ended  in  a  kind  of  very  fmall  gut,  and 
indeed  all  thefe  alterations  feemed  requifite  to 
prepare  the  parts  to  the  great  change  in  the 
body  itfeif,  which  was  grown  at  this  time  con- 
fiderably  fhorter  than  before.  But  as  the  fto¬ 
mach  was  greatly  abridged,  and  therefore  its 
mufcular  parts  had  without  doubt  fuftered  con- 
fiderable  changes,  both  that  and  the  inteftines 
were  now  foftened  into  a  kind  of  (limy  humour 
to  facilitate  fo  furprifing  a  change.  The  pul¬ 
monary  veffels  retained  their  former  fituation 
and  figure.  The  whole  abdomen  was  filled 
with  a  kind  of  calcarious  fubftance  refembling 
ftarch,  and  of  fo  bright  a  white  as  to  dazzle 
the  eyes  of  all  who  faw  it.  On  a  nearer  exa¬ 
mination  of  this  fubftance,  I  found  it  to  be  no¬ 
thing  more  than  a  collection  of  thofe  little  bags 
in  which  the  fat  is  depofited,  and  which  little 
by  little  lofe  their  form  and  office,  and  are  at 
laft  fo  entirely  wafted  away,  together  with  their 
contents,  that  not  the  leaft  veftige  of  either  is 
to  be  found  in  the  fucceeding  Beetle.  About 
this  time  fome  fpets  are  obfervable  in  this  moft 
extraordinary  fubftance,  of  a  brighter  white 
than  the  reft  of  it,  and  many  of  the  pulmonary 
tubes  feem  to  take  their  direction  towards  thefe 
particular  parts.  This  indices  me  to  think  they 
may  be  the  rudiments  of  the  pneumatic  blad¬ 
ders  with  which  the  Beetle  is  furnifhed  in  a 
vaft  abundance,  unlefs  we  are  rather  to  confider 
fuch  pneumatic  bladders  as  confiding  of  the 
pulmonary  tubes  dilated  occafionally  to  anfwer 
that  purpofe.  For  my  owp  part  I  cannot  take 
upon  me  to  decide  this  point.  I  obferved  the 
fame  things  in  the  Nymphs  of  Bees,  after  I  had 
finifhed  the  hiftory  of  thofe  infeffs :  but  be 
this  as  it  will,  thefe  fpots  are  fo  brittle  and 
tender  in  the  Nymph  that  they  are  deftroyed 
by  the  flighted:  touch  :  by  their  dazzling  white- 
nefs  alfo  they  hinder  us  from  diftinguifhing 
properly  the  adjacent  parts :  for  this  reafon,  to 
proceed  well  in  our  examination,  we  mull  be 
conftantly  waffling  with  fair  water  the  inteftines 
of  the  infedt.  Were  it  not  for  this  obftacle, 
we  might  doubtlefs  here  diftinguifh  many  more 
things  worth  of  notice.  In  the  thorax,  fome  parts 
were  a  little  more  folid.  The  mufcular  fibres 
of  the  legs  and  wings  were  fomewhat  more 
firm  or  tough  than  the  white  of  an  egg  juft 
beginning  to  harden.  All  the  other  parts  were 
as  loft  and  tender  as  poftible.  On  feparating 
the  external  skin  of  the  body  from  the  internal, 
the  fpace  between  them  was  found  to  contain  a 
great  quantity  of  moifture,  but  in  many  places 
this  reparation  was  abfolutely  impoflible. 


As  the  feveral  parts  in  the  Nymph  grow  by 
degrees  ftronger  and  ftronger,  the  infedt  may  be 
feen  to  make  a  proportionable  ufe  of  them. 
We  fee  the  legs  move  within  the  skin  that 
covers  them,  and  even  the  claws  that  terminate 
the  legs  begin  to  brandifh  themfelves  up  and 
down.  The  fame  is  vifible,  and  in  the  fame 
manner,  in  the  Aurelias  of  Silkworms  during  the 
laft  days  before  their  tranfmutation :  if  during 
this  period  you  ftrip  the  legs  of  their  external 
skin,  you  will  find  very  little  moifture  under 
it.  Even  the  horny  or  bony  fubftance  which 
conftitutes  the  joints  of  the  legs  appears  hard, 
perfectly  formed,  and  covered  with  hair* 

I  cannot  fay  how  long  the  feene  of  this  in- 
fedt’s  mutation  continues,  having  forgot  to  take 
notice  of  it,  though  at  the  fame  time  I  was 
witnefs  to  the  change  of  above  fifty  of  thefe 
Nymphs  into  Beetles.  Sometimes  thefe  infeffs 
remain  in  a  Nymph  ftate  during  the  whole 
winter,  efpecially  when  the  Worms  throw  off 
their  skins  towards  autumn,  and  a  fudden  cold 
fucceeding  checks  their  further  operations. 
Hence  it  happens  that  they  remain  without 
food  for  fome  months,  nor  could  they  take  it 
to  any  purpofe,  their  parts  being  too  foft  and 
tender  to  allow  them  to  make  ufe  of  it. 

When  the  proper  feafon  of  the  Nymph’s 
final  change  approaches,  all  its  mufcular  parts 
are  obferved  to  grow  ftronger  and  ftronger,  to 
be  the  better  able  to  fhake  off  their  laft  inte¬ 
guments,  and  this  is  performed  in  the  fame 
manner  exadlly  as  in  the  already  deferibed 
change  of  the  Worm  to  a  Nymph  ;  fo  that  in 
this  laft  fkin,  which  is  very  delicate,  the  traces 
of  the  pulmonary  tubes  that  have  been  pulled 
off  and  turned  out  become  again  vifible ;  non 
is  their  number  limited  to  eighteen,  there  ap¬ 
pear  abfolutely  twenty  of  them,  as  has  been  al¬ 
ready  fufficiently  obferved. 

It  is  now  proper  to  fee  how  all  the  parts  of  the 
infedt,  but  efpecially  the  wings  and  their  cafes, 
are  at  this  time  fwelled  and  extended  by  a  flow 
of  air,  blood  and  humours,  driven  into  them 
through  the  arteries  and  pulmonary  tubes. 
About  this  time  the  wings  are  as  foft  and  flexi¬ 
ble  as  a  piece  of  wet  paper,  fo  that  blood  iflues 
from  them  at  the  leaft  wound.  But  when  they 
have  acquired  their  due  hardnefs,  which  in  the 
fheath  or  cafes  is  very  confiderablé,  the  veffels 
that  before  yielded  blood  fo  freely,  are  fo  firmly 
clofed,  that  neither  they  nor  the  wings  can  by 
any  cutting  or  tearing  be  brought  to  yield  the 
leaft  fluid.  This  induces  me  to  advance  as  a 
thing  not  to  be  doubted,  that  whereas  thefe 
wings  and  their  cafes  are  fo  full  of  veffels  and 
pulmonary  tubes,  they  ought  to  be  confidered 
as  confiding  entirely  of  fuch  veffels  and  tubes. 
It  is  alfo  probable,  for  the  fame  reafon,  that  the 
membranes  and  skin  of  the  other  creatures  are 
no  more  than  a  complication  of  veffels,  as 
nerves,  arteries,  veins,  lymphatic  duffs  and  the 
like,  for  fo  long  as  the  embryo’s  of  the  human 
fpecies  and  of  quadrupedes  remain  in  the  womb, 
their  skin  appears  compofed  of  nothing  elfe.  The 
fame  may  be  faid  even  of  the  bones  themfelves ; 
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and  this  obfervation  alone  would  be  fufhcient 
to  recommend  to  our  attention  the  u  oiy  o 
the  infeed  now  under  confideration.  It  would 
take  too  much  compafs  in  this  place  to  defcube 

the  furpriiing  alterations  which  happen  in  the 
membranaceous  wings  of  butterflies,  and  ow 
evidently  nature  manifefts  herfelf,  and  exhibits 
her  wonderful  powers  in  thefe  minute  crea¬ 
tures  :  certainly  the  great  and  wife  fove reign 
of  the  univerfe  made  every  thing  for  oui  ufe, 
and  to  his  own  glory.  All  his  creatures,  the 
lead  as  well  as  the  greated,  furnifh  us  with 
proofs  of  his  gracious  intentions,  his  dupen- 
dous  majefty,  and  the  immenfity  of  his  power. 

We  therefore,  on  obferving  the  mutations 
and  tranfpofltions  of  the  growing  parts  .  of 
man  and  other  animals,  may  well  cry  out  with 
the  royal  prophet :  “  My  fubdance  was  not 
,c  hid  from  thee,  when  Ï  was  made  in  fecret 
tc  and  curioufly  wrought  in  the  lowed;  parts 
“  of  the  earth.  Thine  eyes  did  fee  my  fub- 
<c  dance,  yet  being  unperfedt 3  and  in  thy 
“  book  all  my  members  were  written,  which 
“  in  continuance  were  fadiioned,  when  as  yet 
“  there  was  none  of  them.  How  precious 
<c  alfo  are  thy  thoughts  unto  me,  O  God ! 
“  how  great  is  the  fum  of  them  !” 

Hence  we  may  judly  declare,  that  infedts, 
even  under  this  miferable  date  of  mortal  life, 
acquire  as  it  were  a  heavenly  exidence 3  for 


thofe  which  in  the  former  part  of  their  life 
inhabited  the  earth,  lived  in  mud,  and  under 
thorns  and  briers,  and  fed  on  coarle  provilions, 
in  their  more  perfedt  date,  raife  themfelves 
into  the  purer  air,  and  flying  towards  the  skies, 
maintain  themfelves  with  honey  and  oozing 
liquors  of  flowers :  fome  of  them  can  -even, 
abftain  from  food  during  many  months.  Are 
not  all  thefe  conditions  much  better  than  thole 
to  which  they  were  fubjedt  under  the  troubles 
and  anxieties  of  a  former  more  vile  earthly 
life  ?  but  I  fhall  illuArate  thefe  fubjedts  more 
fully, when  I  have  leifure,  in  order  thence  to 
demondrate  the  glorious  refurredtion  of  the 
dead,  by  the  mod  evident  and  palpable  proofs 
drawn  from  nature  3  for  I  can  produce  fuch 
manifed  examples  and  fuch  powerful  argu¬ 
ments  for  the  purification  and  fucceeding  glo¬ 
rification  of  bodies,  from  the  hidory  of  infedts, 
that  I  do  not  doubt  but  fuch  unheard-of  mira¬ 
cles  will  drike  all  mankind  with  the  highed 
amazement.  Natural  truths  are  perfedlly  con¬ 
vincing  and  wholly  divine 3  fince  what  is  true 
proceeds  from  God,  who  is  truth  itfelf.  And 
what  is  more  true,  than  that  the  books  of  nature 
are  thofe  vifible  things,  by  the  aflidance  of 
which,  as  by  facred  deps,  we  afeend  by  various 
advances,  to  divine  and  eternal  truths  ?  for  it  is 
God  himfelf  who  is  the  author  of  Nature. 


The  difference  between  the  male  and  female  Rhinoceros  Beetle ,  after  the  Nymph 
cafls  its  Jkin ,  and  is  changed  into  either  of  them.  Of  the  points  of  ref pirationy 
the  eyes ,  the  brainy  the  optic  nerves  y  the  pulmonary  tubes  and  pnemnatick 
bladders.  Of  the  heart ,  and  of  the  genital  organs  of  the  male  and  female y 
with  a  moral  conclufion. 


THE  Nymph  of  this  curious  Beetle  be¬ 
ing  difengaged  from  its  skin,  in  the 
manner  explained  in  the  preceeding  chapter, 
aflumes  a  quite  different  form,  in  which  it  is 
dignified  with  the  name  of  the  Beetle,  whofe 
internal  parts,  with  the  difference  between  the 
male  and  female,  I  am  now  about  to  deferibe. 
Before  I  begin  this  explanation,  I  mud  obferve 
that  the  Nymphs,  which  have  their  horn  pro¬ 
minent  in  the  fore  part,  always  become  male 
Beetles  in  this  fpecies 3  but  fuch  as  have  no 
horn  always  females :  and  there  are  very  cer¬ 
tain  external  figns  for  didinguifhing  the  fex  of 
thefe  infedts.  Befides,  the  males,  which  have 
fmaller  bodies  than  the  females,  have  alfo  two 
larger  and  more  beautiful  horns  *,  whofe  tops 
have  knobs  thereon  made  like  combs 3  and. 


when  the  creature  is  flying,  they  are  expanded 
in  the  manner  of  the  leaves  of  an  open  book  : 
this  is  a  very  wonderful  fight  in  fome  of  the 
Beetle  kind.  But  as  fome  remarkable  things 
occur,  which  are  common  to  both  male  and 
female,  I  fliall  fird  deferibe  them,  and  after¬ 
wards  proceed  to  the  peculiar  points  which 
mark  the  difference  of  fex. 

The  parts  common  to  both  are,  fird,  the 
points  of  refpiration  fituated  outwardly  3  fe- 
condly,  the  eyes  and  the  brain  3  thirdly,  the 
pulmonary'tubes  and  pneumatic  bladders 3  and 
ladly,  the  heart.  The  things  peculiar  to  each 
are  the  horn  and  genital  parts  in  the  male, 
and  the  ovary  in  the  female.  I  fhall  proceed 
to  deferibe  thefe  in  order  and  with  brevity: 
as  to  the  particular  defeription  of  the  other 


*  The  antennae  of  Beetles  are  of  two  kinds ;  thofe  which  are  pointed  at  the  end,  and  thofe  which  have  that  part  fliaped  in 
the  manner  of  a  comb. 

1  here  is  alfo  a  difference  of  a  very  particular  kind  in  their  infertion,  the  greater  part  have  them  fixed  upon  the  fubftance  of  the 
head ;  but  in  fome  they  are  carried  upon  a  kind  of  trunk.:  the  Beetles  which  have  them  in  this  itrange  fituation,  are  thofe  the 
antients  called  Gurguliones. 

.  UPon  fonns  infertions  of  the  antennas  may  be  eftablifhed  an  exaft  daflical  diftribution  of  them,  a  thing  yet  wanted 
m  natural  hiflory.  b  1 


external 
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external  and  Internal  parts,  the  difpofition  and 
manners,  the  ufe  they  make  of  their  wings, 
and  their  food,  and  the  length  and  fhortnels 
of  their  lives,  as  alfo  how  far  they  are  hurt¬ 
ful,  and  how  far  innocent,  with  other  like  re- 
fcarches ;  thefe  I  fhall  at  prefent  pafs  un¬ 
touched,  partly  becaufe  I  have  not  yet  fuffici- 
ently  fearched  into  them,  and  partly  that  I  am 
fatigued  beyond  my  ftrength,  with  inveftigat- 
ing,  delineating,  and  deferibing  thofe  amazing 
things.  I  mull  have  a  long  fpace  of  time  to 
perfeól  all  thefe  inquiries  ;  nor  can  any  perfon 
execute  fuch  things  perfectly,  but  he  who 
can  lpend  his  whole  life  upon  them. 

Of  thofe  things,  which  are  outwardly  con- 
fpicuous  in  this  Beetle,  the  points  of  refpira- 
tion  deferve  our  greateft  attention j  thefe  I  ihall 
now  delcribe  and  reprefent  by  a  figure,  as  they 
are  naturally  dilpofed  on  one  fide  of  the  per¬ 
fect  infed ;  for  they  have  the  fame  fituation 
and  ftrudure  alfo  as  the  other.  They  vary  con- 
fiderably  from  thofe  which  are  feen  in  the 
Worm,  for  here  they  are  difpofed  in  a  different 
order  near  each  other,  and  are  placed  in  a  fome- 
what  oblique  and  declining  fituation  ;  by  this 
means  one  of  them  occupies  an  higher  place 
in  the  body  than  another  ;  they  are  likewife 
more  oval,  not  round,  and  are  much  deeper, 
or  more  hollow  than  before,  and  appear  as  it 
were  like  little  trenches  and  furrows  in  the 
Beetle  much  more  than  in  the  Coffus :  the 
cavities  alfo  of  the  canals  which  they,  diftri- 
bute  internally  in  the  body,  are  much  wider 
and  more  open  than  they  are  obferved  in  the 
Worm  ;  for  as  the  Worms  live  in  dull  and 
under  the  earth,  and  creep  up  and  down 
there,  it  was  neceffary  that  their  pulmonary 
tubes  fhould  have  orifices  more  clofe  and  even, 
left  the  duft  fhould  flip  into  them. 

The  firft  of  thefe  points  is  placed  inwardly. 
Tab.  XXIX.  fig.  vi.  a,  in  the  cavity  of  the 
fecond  ring  of  the  body,  or  in  the  os  pedoris, 
or  breaft  bone  ;  nor  is  it  vifible  there  till  after 
that  bony  fubftance  has  been  feparated  from 
the  body.  The  fecond  b  is  fomewhat  further 
diftant  from  the  firft,  and  being  turned  more 
toward  the  lower  parts,  is  directed  thence 
obliquely  towards  the  other.  This  point,  which 
is  confpicuous  immediately  under  the  wings, 
is  placed  on  the  fide  of  the  fifth  ring  of  the 
body.  The  third  c  again  is  fituated  fomewhat 
higher,  along  the  courfe  of  the  curvature  of 
the  abdomen,  and  this  lying  upon  the  fixth 
ring  of  the  body,  is  not  far  diftant  from  the 
fecond.  The  fourth  d  again  is  placed  fome¬ 
what  lower  and  nearer  the  former,  and  is  fitu¬ 
ated  upon  the  feventh  ring  of  the  body.  The 
fifth  e  ftands  fomewhat  lower  and  is  placed  on 
the  eighth  ring.  Thefe  „five  points  of  refpi- 
ration,  whereof  the  Beetle  has  as  many  on  the 
other  fide,  and  which  makes  ten  in  all,  are 
indeed  the  principal  places  through  which  it 
draws  its  breath  ;  for  the  other  eight,  which 
were  vifible  in  the  Cofliis,  are  in  this  perfect 
ftate  of  the  creature  partly  prefled  together, 
and  foine  totally  doled  up  j  becaufe  the  body 
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is  become  fo  much  fhorter  than  it  was  in  the 
Worm.  All  thefe  five  points  are  covered  in 
each  fide  of  the  body  with  the  cafes  or  fheaths 
of  the  wings,  except  when  the  creature  is  fly¬ 
ing  ;  for  at  that  time  the  fheaths  of  the  wings 
are  lifted  up,  and  remain  elevated  without  mo¬ 
tion  ;  hence  thefe  points  are  likewife  at  that 
time  difeovered ;  and  this  feems  continued  that 
the  Beetle  might  the  more  freely  draw  its 
breath  on  this  occafion,  fill  its  pneumatic 
bladders  with  air,  and  thus  make  itfelf  lighter 
for  flying. 

Moreover  on  the  ninth  ring  of  the  body 
there  is  obferved  a  fixth  point/!  on  the  tenth, 
a  feventh  g ;  and  on  the  eleventh,  an  eighth  h> 
all  which  are  very  confiderably  contraded  and 
deprefted,  and  run  along  each  fide  of  the 
body.  But  as  the  abdomen  terminates  by 
converging  into  a  fort  of  a  point,  and  the 
twelfth,  thirteenth,  and  fourteenth  rings  are 
wonderfully  contraded  and  diminifhed  in  their 
diameter,  hence  the  ninth  point  i  of  refpira- 
tion  is  totally  obliterated  in  each  fide  of  the 
body,  as  I  have  before  with  fufficient  clear- 
nels  deferibed  and  figured  in  the  Nymph.  But 
I  now  only  reprefent  the  natural  fituation  of 
thefe  points. 

The  eyes  are  alfo  extremely  remarkable  in 
the  perfed  Beetle,  and  they  differ  very  much 
from  thofe  in  the  Worm,  as  well  in  bignefs 
and  number  as  in  figure.  Each  fide  of  the 
head  has  one,  which  confifts  of  a  congeries  of 
many  fmaller  globules  or  little  eyes,  forming 
by  their  union  as  it  were  one  common  net  or 
reticulated  body.  This  is  properly  made  of  the 
tunica  cornea,  for  the  eyes  of  all  the  infeds 
that  I  know,  have  the  exterior  tunica  or  coat 
conftruded  or  formed  of  a  horny  or  bony 
matter,  and  divided  like  a  honey  comb  into 
hexagonal  parts,  all  which  are  on  the  upper, 
part  fpherical  or  projeded  like  little  globes: 
But  thefe  globular  divifions  are  not  in  this 
Beetle  fo  remarkably  protuberant  as  in  Flies 
and  Bees  they  are  much  fmoother,  more  de- 
prefled,  and  fmaller,  and  they  have  mo  hairs. 
Thefe  horny  divifions  penetrate  from  the 
outmoft  furface  to  the  inmoft,  and  feem  to  be 
formed  within  by  a  kind  of  net  of  hexagonal 
pulmonary  tubes  running  through  each  other. 
Within  this  net  the  uvea  tunica,  or  a  part  ana- 
lagous  to  it,  is  feen  on  the  infide  under  the 
cornea.  This  is  of  a  blackifh  colour,  and  is 
regularly  received  into  the  inward  cavity  or 
hollows  we  have  named  in  the  cornea,  lo  that 
by  this  means  it  is  to  be  found  only  in  the 
uppermoft  furface,  and  not  in  the  bottom  of 
the  eye.  In  the  eyes  of  men  and  quadrupedes 
the  uvea  finks  to  the  bottom,  and  is  alfo  per¬ 
forated  in  the  anterior  part ;  but  neither  of 
thefe  is  the  cafe  in  the  eye  of  the  Beetle,  and 
for  this  reafon  no  rays  of  light  can  be  colleded 
in  this  cafe  inwardly  in  the  eye  j  but  they 
only  pafs  through  the  fpherical  divifions  of 
the  cornea,  and  are  then  immediately  flop¬ 
ped  upon  the  uvea.  I  would  not  prefume  to 
affirm  that  the  rays  are  by  any  means  col¬ 
leded 
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kdled,  when  they  pafs  through  the  cornea, 
though  this  is  not  improbable.  If  one  remove's 
the  uvea,  by  means  of  water  and  a  fine  pencil, 
from  out  of  the  inward  cavity  of  the  cornea  ; 
this  latter  becomes  then  all  bright  and  clearly 
tranfparent. 

After  the  uvea  follows  a  matter  or  fub- 
fhnee  like  glue  5  it  is  fomewhat  vifeid,  but 
thin,  and  divides  itfelf  into  very  fine  filaments, 
Tab.  XXIX.  fig.  vii ..a:  thefe  may  be  taken 
for  inverted  pyramidal  fibres.  When  the  cor¬ 
nea  tunica  is  removed  from  thefe  filaments, 
blackifh  fpots  are  feen  on  the  eye,  which  are 
the  remains  of  the  uvea  ftill  flicking  there ; 
for  the  pyramidal  fibres  are  by  means  of  the 
uvea  connected  with  or  joined  to  the  fpherical 
apertures  of  the  cornea.  All  thefe  fibres  ter¬ 
minate  in  a  thick,  fibrous,  and  inexpreifibly 
white  tunic  or  coat.  Tab.  XXIX.  fig.  vii.  b ; 
the  fubftarree  of  this,  however,  is  of  a  darker 
colour  d,  where  it  is  united  to  the  optic  nerve 
which  is  here  feparated  c.  Many  pulmonary 
tubes  likevvife  run  up  and  down  here,  which 
ftrongly  conned;  that  coat  with  the  optic  nerve, 
which  it  receives :  thefe  air-pipes  pafs  alfo 
through  that  white  fibrous  coat  we  have  de- 
feribed,  and  are  conveyed  e  along  the  inverted 
pyramidal  fibres,  reaching  to  the  cornea  itfelf 
in  form  of  very  delicate  ramifications ;  and  in 
my  opinion  form  the  hexagonal  divifions  of 
the  eye.  Here  at  length  may  be  conceived, 
in  what  manner  the  eye,  whilft  the  exuvia  or 
skin  is  calling,  acquires  its  extenfion,  form, 
and  roundnels  by  the  help  of  the  internally 
impelled  air  and  blood.  The  roots  of  thefe 
pulmonary  tubes  are  found  to  be  fituated  un¬ 
der  the  optic  nerve,  where  they  firft  provide 
for  the  coat,  wherewith  that  delicate  nerve  is 
invefled  ;  and  thus,  with  a  confiderable  rami¬ 
fication  adhering  underneath,  is  alfo  fur- 
rounded  with  or  accompanied  by  fuch  air- 
tubes. 

But  we  muft  here  take  particular  notice  that 
thefe  eyes  are,  in  each  fide  of  the  head,  di¬ 
vided  as  it  were  into  two  parts,  fig.  vm.ff, 
as  I  have  reprefented  in  a  particular  figure, 
wherein  is  likewife  exhibited  g  the  horn  of 
the  head.  This  divifion  is  produced  by  means 
of  two  horny  or  bony  prominences  of  the  skull, 
which  extend  themfelves  from  each  fide  of 
the  eye  unto  the  outmofl  furface  thereof; 
hence  it  happens  that  the  eye  is  in  the  fame 
manner  divided  in  its  internal  part,  fig.  vn.  h  ; 
fince  the  inward  ftrudture  is  analagous  to  the 
outward.  The  optic  nerve  has  no  incifion  or 
divilion,  but  the  pyramidal  fibres  are  wanting 
where  this  incifion  is,  becaufe  they  evidently 
could  be  of  no  ufe  there. 

In  order  to  difeover  thefe  things  accurately 
it  is  firft  neceffary  to  lay  the  brain  bare ;  for 
this  purpofe  nothing  more  is  requifite  than  to 
cut  off  the  horn,  if  it  be  a  male,  with  a  fharp 
knife,  and  then  to  raife  and  fenarate  the  cra¬ 
nium  or  skull  from  the  brain.  After  this,  the 
brain  1  comes  in  view.  This,  as  I  have  before 
obferved,  when  I  treated  of  the  fpinal  marrow. 
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confifls  of  two  globes  united,  and  is  by  this 
means  divided  into  a  right  and  left  part,  as  is 
likewife  the  cafe  in  men  and  in  quadrupedes. 
It  is  indeed  very  remarkable  that  the  brain  is 
in  this  Beetle  furnifhed  with  many  pulmonary 
tubes,  Tab.  XXIX.  fig.  vii.  k,  which  make 
a  ve.ry  beautiful  appearance  in  the  living  ani¬ 
mal.  Optic  nerves  are  obferved  to  iffue  out  of 
it  on  each  fide,  which  are  much  larger  in 
the  Beetle  than  they  were  before  in  the  Worm. 
Moreover,  a  common  kind  of  membrane  is 
obferved  there,  which  invefts  both  thefe  nerves 
and  the  brain  itfelf,  and  is  fufficiently  thick 
and  ftrong :  this  may  be  properly  called  the 
dura  mater.  Numerous  air-pipes  run  through 
this  membrane,  and  interweave  it  as  it  were 
with  one  another,  fo  that  you  would  fay  this 
dura  matter,  when  feparated  from  the  brain, 
is  like  an  admirably  beautiful  net.  The  op¬ 
tic  nerves  are  very  flender  where  they  iffue 
from  the  brain  / / ;  but  they  are  confiderably 
dilated  m  m  a  little  after,  and  then  again  they 
grow  fmall  ?z;z,  until  at  length  they  are  fwollen 
again  where  they  approach  to  the  inward  corn- 
pages  or  reticulations  of  the  eye  0.  In  that 
part  thefe  nerves  are  enclofed  and  furrounded 
by  the  interior  parts  of  the  eye,  and  when 
greatly  magnified  refemble  the  head  of  a 
Dutch  failor  covered  with  a  fhaggy  cap,  fuch 
as  fea-faring  perfons  ufe  to  wear  :  I  compare 
to  thefe  fhaggy  hairs,  thofe  pyramidal  fibres 
which  terminate  in  the  convexity  of  the  white 
fibrous  coat. 

It  may  not  be  improper  to  obferve  here 
that  this  Beetle  is  very  fhort  lighted,  or  pore- 
blind.  I  therefore  would  have  the  reader  con- 
fider  the  conftrudtion  and  difference  of  the 
Bee’s  eye,  which  fees  more  acutely  in  the 
day  time  ;  for  he  will  find  that  the  optic  nerve 
in  the  Bee  does  not  come  fo  very  near  to  the 
eye,  nor  is  in  itfelf  fo  remarkable  and  confpi- 
cuous  as  in  this  Beetle.  Others  may  reafon 
from  thefe  fadts  as  they  think  beft ;  it  is  fufifi- 
cient  for  me  to  have  propofed  the  truth.  I 
have  not  yet  examined  the  eyes  of  the  water 
Beetles,  which  I  know  can  fee  both  in  water 
and  air.  I  have  feen  the  pyramidal  fibres  of 
the  eyes  in  Crabs  and  Lobfters.  All  water 
Snails,  as  well  as  the  human  fpecies,  have 
three  humours  in  their  eyes,  as  I  have  de- 
feribed  before  at  large.  On  this  occafion  it 
may  alfo  be  obferved  that  their  eyes  are  fome- 
times  multiplied.  I  proceed  now  to  the  pul¬ 
monary  tubes,  which  are  fimple  in  the  Worm, 
but  are  enlarged  by  the  addition  of  bladders 
in  the  Beetle  ftate. 

Thefe  pulmonary  tubes  which  in  the  Worm 
refembled  the  branches  of  trees  without  leaves, 
reprefent  here  in  the  .  Beetle  a  tree  expanding 
its  verdant  and  leafy  branches :  and  here  the 
autumn  and  winter  of  the  miferable  life  which 
this  Worm  leads,  is  now  in  the  perfedt  Beetle 
ftate  changed  into  a  pleafant  and  lovely  fpring 
and  fummer ;  with  this  only  difference,  that 
as  the  leaves  of  the  trees  have  a  plain  and 
fmooth  furface,  fo  thefe  bladder  in  the  Beetle 
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are  hollow,  fomewhat  fwollen,  and  expanded  to 
an  elliptical  figure,  and  are  fomewhat  (welled  or 
blown  up,  Tab.  XXIX.  fig.  ix.  a  a,  by  force  of 
the  air  impelled  into  them.  There  is  likewife 
this  confiderable  difference,  that  out  of  the  ends 
of  thefe  veficles,  where  they  reft  upon  their 
hollow  pulmonary  tubes,  other  pipes  and  ra¬ 
mifications  bb  again  break  out  laterally,  which, 
after  they  have  been  again  dilated  into  veficles, 
form  air  branches,  veficles  and  pipes :  fo  that 
this  divifion  and  procefs  continues,  until  at 
length  they  terminate  in  very  delicate,  and  as 
it  were  invifible  pulmonary  paffages,  which 
always  remain  round  with  open  cavities.  Hence 
the  ftruCture  that  occurs  here  may  not  be 
improperly  compared  to  the  third  fpecies  of 
the  Sea  Wrack  of  Dodonasus.  Nay,  it  is 
likewife  obferved  that  many  tubes  of  this 
kind  fometimes  ifiue  c  c  out  of  the  fame  vehicle, 
which  I  have  reprelented  magnified  above  its 
natural  bignefs.  Whenever  the  air  gets  out 
of  thefe  veficles  or  bladders,  they  fall  and  be¬ 
come  fiat,  and  by  the  mutual  contact  of  their 
fides,  form  a  plain  fubftance  like  the  fmooth 
leaf  of  a  tree;  whilft  in  the  mean  time  the 
tubes  affixed  to  them  always  remain  open. 
The  reafon  of  this  is,  becaufe  thefe  little 
branches  rifing  from  the  principal  air  vefiels 
confift  of  contorted  and  fpiral  parts,  which, 
like  the  rings,  made  of  filver  thread  or  wire, 
and  twifted  round  a  fmall  cylinder,  always 
preferve  their  roundnefs.  In  the  fame  man¬ 
ner  this  filvery  web  of  pulmonary  tubes  ap¬ 
pear  to  me  to  be  compounded  of  a  horny 
or  bony  pellucid  matter,  white  as  mother  of 
pearl,  and  wound  into  fpirals.  Thefe  tubes  are 
likewife  lined  on  their  infide  with  very  deli¬ 
cate  membranes,  which  keep  their  fpiral  form 
with  all  its  windings  in  their  fituation.  But 
where  they  are  dilated  into  pneumatic  vefiels, 
they  are  entirely  membranaceous,  and  befides, 
when  viewed  with  a  powerful  microfcope,  are 
obferved  to  be  planted  or  (et  there  with  fmall 
ftuds  or  boffes  like  little  grains.  This  is  in¬ 
deed  a  very  agreeable  objeCt.  Moreover,  thefe 
veficles  are  of  a  palifh  or  white  colour,  and 
having  no  poliffn  are  nearly  of  the  afpeCt  of  a 
Spider-web,  or  any  thing  of  a  like  kind,  co¬ 
vered  with  duft.  The  tubes  on  the  other 
hand,  are  bright  and  fplendid,  and  of  a  filver 
or  of  a  pearly  colour.  See  the  explanation  of 
thefe  in  Tab.  XXIX.  fig.  x. 

The  reafon  of  this  difference  between  the 
pulmonary  tubes  of  this  creature,  while  it  is 
in  the  Worm,  and  when  it  arrives  at  the  Beetle 
ft  ate,  fee  ms  to  lie  in  the  repeated  change  of 
their  skin,  whereof  I  have  made  mention  be¬ 
fore.  The  fame  thing  is  in  fome  meafure  ob¬ 
ferved  in  the  pulmonary  pipes  of  the  Silkworm 
Butterfly,  for  in  this  the  tubes  of  the  lungs, 
becaufe  they  many  times  caft  thefe  internal 
skins,  are  every  where  very  much  dilated  ; 
though  they  have  no  diftinót  veficles.  How¬ 
ever  the  matter  be,  fince  thefe  white  little  parts, 
which  are  feen  in  the  fat  of  the  Nymph, 
ought  to  come  principally  into  confideration 


here,  I  think  this  difficulty  may  be  at  length 
folved,  if  there  were  fome  more  diffeCtions 
made  for  that  purpofe.  But  I  muft  referve 
the  doing  of  this  to  another  time,  and  (hall, 
till  then,  leave  this  matter  uncertain.  One 
may  conveniently  inflate  or  blow  up  the  pul¬ 
monary  tubes  of  the  Beetle  before  defcribed 
with  a  flexible  leaden  pipe,  or  the  quill  of  the 
wing  of  fome  fmall  bird  :  what  in  Holland  we 
call  the  Cheefe-bird  has  feathers  admirably 
fuited  for  this  purpofe ;  for  the  quills  of  this 
bird’s  wings  are  very  perfectly  hoi  lowed  through¬ 
out,  efpecially  if  they  be  firft  ftrengthened  by  a 
fmall  glafs  tube  ;  and  thefe  parts  thus  diftend- 
ed  afford  a  very  beautiful  fight. 

Any  one  may  fee  the  pneumatic  vefiels,  to¬ 
gether  with  their  tubes,  without  any  difl'eCtion, 
provided  he  removes  or  takes  the  external 
wings,  called  the  cafes  of  the  wings,  from  the 
body,  and  views  them  when  turned  to  the 
light  with  a  microfcope.  They  even  appear 
through  the  abdomen  of  the  Beetle,  and  they 
may  be  likewife  feen  in  the  horny  or  bony 
and  membranous  part  which  covers  the  lower 
part  of  the  body :  but  they  are  prefented  in 
the  moft  beautiful  manner  between  the  plates 
of  the  external  wings  ;  for  there  they  form  in¬ 
numerable  and  moft  lingular  figures.  Three 
confiderable  branches  of  the  wind-pipe  com¬ 
monly  appear  between  thefe  cafes,  that  is,  two 
on  each  fide,  and  a  third  (horter  in  the  middle ; 
and  out  of  thefe  one  may  afterwards  fee  the 
refpiratory  veficles  beautifully  iff  uing  and  placed 
between  them,  in  the  fame  manner  as  I  ex¬ 
hibit  them  here  in  a  minute  portion  of  that 
part ;  wherein  two  larger  branches  of  the  tra¬ 
chea,  Tab.  XXX.  fig.  1.  a  a,  are  reprefented 
on  each  fide,  and  between  them  the  pulmo¬ 
nary  pipes  iffuing  therefrom,  together  with 
their  veficles  bbbb ,  out  of  which  other  pulmo¬ 
nary  pipes  arife,  which  are  again  dilated  into 
veficles  oece-,  and  thefe  are  again  attenuated 
into  pulmonary  pipes,  until  at  length  they  end 
in  moft  minute  and  invifible  filaments.  In 
the  inner  part  of  the  outer  wings  there  may 
be  alfo  obferved  fome  other  fmall  points,  pro¬ 
jecting  beyond  the  furface  of  the  cafe  or  (heath, 
oüt  of  the  middle  of  which  iffue  oblong  dif- 
perfed  hairs.  Thefe  I  am  confident  are  placed 
hereto  prevent  the  fubjacent  wing  from  being 
too  much  preffed,  and  at  the  fame  time  to 
give  it  the  means  to  fold  and  hide  itfelf  the 
more  eafily  under  the  (heath.  We  have  be¬ 
fore  (hewn  the  ufe  of  thefe  numerous  tubes 
and  pulmonary  bladders ;  which  is,  that  by 
their  help  the  outer  wings  or  cafes  of  the  wings 
may  be  expanded.  I  would  likewife  have  if 
obferved,  that  all  thefe  veficles  or  bladders 
appear  fomewhat  fmooth,  which  may  proba¬ 
bly  be  owing  to  the  contraction  of  the  (heath 
or  cafes,  which  happens  when  the  humours 
are  exhaled,  and  the  blood-veffels  are  doled  or 
(hut  up. 

The  heart  is  much  (horter  in  the  Rhino¬ 
ceros  Beetle  which  I  am  defcribing,  than  it 
was  in  the  Worm  or  Coffus ;  it  is  likewife 
Q  a  more 
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more  knotty;  it  is  in  fome  places  dilated, fig. vii. 
a  a,  and  elfewhere  is  again  contradted  b  b,  as  I 
have  fhewn  in  a  fmall  part  of  it :  but  I  have  not 
had  opportunity  to  learch  into  it  fully.  I  fhall 
therefore  now  pafs  to  thofe  parts  peculiar  to 


NATURE;  or, 

the  male  and  thofe  to  the  female  ;  fuch  as  the 
horn,  the  penis,  teflicles,  and  feminal  veffels 
in  the  male ;  and  the  ovary,  uterus,  and  vulva 
in  the  female  ;  and  after  thefe  are  explained 
I  fhall  conclude  this  hiftory. 


The  parts  peculiar .  to  the  male. 


TH E  horns  of  the  male  Rhinoceros  Bee¬ 
tle  is  formed  of  a  tolerably  folid  horny 
bone,  which  makes  it  fo  firm,  that  one  may 
bore  or  pierce  even  hard  wood  with  it.  It  is 
crooked  and  bent  backwards  towards  the  bone 
of  the  thorax.  It  is  of  a  black  red  colour, 
and  fo  fmooth  and  polifhed  on  the  furface  that 
it  fhines  like  a  looking-glafs :  and  fo  likewife 
do  the  covering  of  the  thorax ;  and  the  cafes 
or  fheaths  of  the  wings,  called  alfo  the  outer 
wings :  thefe  are  likewife  parti-coloured,  but 
approach  more  to  red.  The  horn  is  orna¬ 
mented  with  feveral  fmall  holes  impreffed 
thereon.  It  is  firfl:  membranaceous  in  the 
Nymph,  and  as  it  were  full  of  a  fluid ;  it  after¬ 
wards  becomes  more  firm,  and  at  length  ac¬ 
quires  the  full  hardnefs  we  have  named.  And 
though  this  horn  is  flexible  at  the  time  of  the 
creature’s  calling  its  skin,  yet  in  the  fpace  of 
two  or  three  days  after  this  change,  it  becomes 
fo  wonderfully  hard,  that  it  is  not  only  as  firm 
as  a  cartilage,  but  even  approaches  to  the  na¬ 
ture  of  a  bone.  It  is  not,  diftindtly  fpeaking, 
fituated  on  the  nofe  of  the  creature,  but  on 
the  head,  and  may  therefore  be  moft  properly 
called  a  production  of  the  cranium  or  skull 
only,  for  it  fprings  out  of  the  fubflance  of  the 
skull  where  it  lies  over  the  brain.  The  male 
only  has  fuch  an  horn  by  way  of  ornament. 
It  is  on  the  infide  hollow,  as  that  of  an  Ox  ap¬ 
pears  when  feparated  from  the  head,  but  its 
cavity  is  filled  with  no  other  matter  than  the 
dilated  air-bladders ;  which,  together  with  a 
multitude  of  tubes  that  adhere  to  them,  are 
enclofed  in  it,  and  infinuate  themfelves  even 
into  its  bony  fubflance  j  hence  the  horn  be¬ 
comes  much  lighter,  fo  that  it  may  be  carried 
the  eafier  by  the  Beetle  when  it  walks  or 
hies.  This  infedl  is  therefore  properly  an 
Unicorn,  for  he  has  only  one  horn.  It  will 
not  be  improper  to  mention  here,  that  if  a 
Stag  be  gelt  while  young,  his  horns  will  never 
grow.  This  I  have  been  informed  by  a  curi¬ 
ous  and  creditable  gentleman.  Wherefore 
thefe  animals  become  in  this  refpeCt  like  the 
female  of  this  our  Beetle,  when  their  mafcu- 
line  vigour  is  taken  away. 

With  regard  to  the  penis  of  this  Beetle  we 
are  firfl  to  obferve  the  nervous  and  the  horny 
or  bony  part,  Jab. XXX.  fig.  vm.  and  ix.  a-, 
this  laft  is  as  it  were  the  prepuce,  or  rather  a 
kind  of  fheath  for  the  penis  :  it  is  erefted 
principally  by  its  afiiflance,  and  is  again  drawn 
back  into  it  when  the  occafion  is  over.  On 
the  foremofl  fide  of  this  cafe  are  fituated  two 
little  horny  bones  refembling  claws  or  hoofs  b, 
which,  forming  a  chink  or  crevice  in  the  mid¬ 


dle  between  them,  are  capable  of  being  fepa¬ 
rated  from  each  other  by  the  help  of  proper 
mufcles,  in  order  to  make  a  way,  or  afford  a 
paffage  for  the  penis  when  it  is  ereCled.  The 
mufcles  for  this  fervice  are  fituated  in  the  bony 
fubflance  of  the  beforementioned  fheath,  and 
are  likewife  articulated  therewith.  By  the 
help  of  thefe  two  little  bony  claws  the  male  in 
the  time  of  coition  fixes  himfelf  in  the  horny 
part  of  the  female’s  vulva.  Behind  this  fheath 
is  placed  a  nervous,  foft,  and  very  thick  part 
of  the  penis  c  ;  wherein  is  placed  fuch  a  horny 
little  bone  as  I  have  obferved  alfo  in  the  root 
of  the  Bee’s  penis.  Next  follows  the  body  or 
root  of  the  penis  d ,  which  is  nothing  more  than 
a  fmall  tube,  but  it  has  a  confiderable  nerve  in 
the  place  where  the  vafa  deferentia  and  femi¬ 
nal  veficles  meet.  I  have  obferved  this  nerve 
alfo  in  the  water  Beetle,  and  very  confpicuouily 
in  Bees.  The  vafa  deferentia  ee  are  next 
feen  on  each  fide,  and  they  contain  a  very 
white  fpermatic  humour :  they  are  indeed 
fomewhat  flender  where  they  are  connected 
with  the  root  of  the  penis ;  but  they  become 
again  dilated  towards  the  middle,  and  thence 
become  more  flender  where  the  principal  tef- 
ticular  veffel  is  united  with  them  on  each 
fide.  The  teflicles  w'hieh  difcharge  their 
fperm  through  thefe  vafa  deferentia,  are  of  a 
very  fingular  ffrudture  in  this  Beetle.  They 
confifl  on  each  fide  of  a  fimple  vas  tefliculare, 
which  is  about  two  feet  two  inches  long.  On 
one  fide  I  exhibit  here  entirely  rolled  out  and 
unfolded  j\  whereby  it  appears  at  the  fame 
time,  that  the  end  of  it  is  fomewhat  thicker, 
and,  like  the  clofe  gut  or  inteftinum  caecum, 
has  no  orifice,  Tab.  XXX.  fig.  vm.  and  ix.  g. 
But  on  the  other  fide  I  exhibit  this  teflicle  h 
in  its  natural  condition ;  fo  that  only  the  ex¬ 
treme  end  of  this  vas  tefliculare  appears  re¬ 
moved  from  the  mafs  i.  The  vafa  deferentia 
and  vas  tefliculare  have  in  this  creature  innu¬ 
merable  pipes  and  pulmonary  veficles  :  and  by 
the  afiiflance  of  thefe,  the  convolutions  of  the 
teflicular  veffels  are  firmly  kept  tied  together ; 
fo  that  they  cannot  be  difengaged  from  each 
other,  unlefs  thefe  pulmonary  tubes  are  firfl: 
removed,  which  cannot  be  done  without  con¬ 
tinued  labour  and  great  patience.  Between 
the  vafa  deferentia  are  feen  the  feminal  veflels 
kk ,  which  contain  a  fpermatic  matter  of  a 
duskier  colour  than  that  of  the  teflicles  or 
dilated  vafa  deferentia.  And  this  feminal  matter 
is  doubtlefs  generated  and  fecreted  in  the  Veli- 
cles  themfelves,  as  is  likewife  the  cafe  in  the 
human  fpecies  and  quadrupedes ;  in  fome  of 
which  the  veficles  may  be  found  diflended 
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with  feveral  ounces  of  fperm.  Each  of  thefe 
Veficles  is  terminated  by  a  fmall  curled  fila¬ 
ment  //,  which  is  indeed  divided  on  each 
fide  into  fix  fmall  tubes ;  on  the  tops  of  which 
are  depofited  fo  many  very  beautiful  little 
glands  m  m.  Thefe  being  united  to  thefe 
twelve  tubes,  by  their  means  fend  the  feminal 
matter  at  the  time  of  coition  through  the 
veficles  to  the  penis.  I  exhibit  fome  of  thefe 
glands  alfo  as  they  appear  n  when  they  are 
more  fwollen  in  the  middle  than  in  the  cir¬ 
cumference,  and  are  there  filled  with  a  pellu¬ 
cid  matter,  refembling  that  fubftance  in  a  Hen’s 
egg,  which  Harvey  calls  the  colliquaneantum. 
But  the  fubftance  which  furrounds  the  middle 
part,  is  filled  with  matter  like  the  white  of  an 
egg  when  beginning  to  concrete.  Hence  it  is 
eafy  to  conclude,  that  the  dusky  fluid  which  is 
found  in  the  veficles  is  generated  therein,  un- 
lel's  one  fhould  rather  incline  to  think  that  it  is 
thus  changed  in  the  veficles,  which  fhould  have 
been  firft  proved.  The  middle  part  of  thefe 
glandules  is  like  a  globe  cut  fomewhat  fmooth 
on  the  top ;  but  if  the  glandule  be  inverted  0 , 
this  part  appears  entirely  globular  below,  and 
the  little  branch  of  the  veflfel  united  to  the  ve¬ 
ficles  is  there  fixed  in  its  center.  This  I  ex¬ 
hibit  fomewhat  larger  than  the  natural  fiz e/>, 
repreftnting  in  the  fame  figure  the  fubflance  q 


The  genital  parts  of  the 

'T'  H  E  female,  which  is  diflinguifhed  in  this 
lpecies  by  having  no  horn.  Tab.  XXX. 
fig.  x.  #,  on  its  head,  fhews  on  difl'edtion,  its 
ovary  fituated  in  the  loweft  region  of  the  abdo¬ 
men  ;  but  it  is  found  to  be  fituated  higher  when 
it  is  diftended  with  eggs.  In  order  to  exhibit 
this  the  more  clearly,  I  reprefen t  it,  together 
with  the  head  and  gullet,  and  the  Stomach  b, 
which  is  very  flender,  and  the  inteftines  c ,  to¬ 
gether  with  the  orifice  d  of  the  latter,  which 
opens  below  and  near  the  orifice  of  the  ovary, 
as  they  are  all  naturally  fixed  among  one  an¬ 
other.  The  ovary  e  e  confifts  of  twelve  ovi- 
dudts,  fix  whereof  are  fituated  on  each  fide, 
but  thefe  afterwards  meet  in  certain  common 
paffages,  which  immediately  afterwards  form 
one  Angle  trunk,  which  may  be  called  the 
uterus  or  rather  the  vagina  of  the  creature.  This 
trunk  reaches  to  the  extremity  of  the  abdomen, 
out  of  which  the  female  discharges  her  eggs 
through  the  horny  ring,  which  is  formed  like 
a  crefcent,  and  is  fhaggy  f  in  the  lower  part. 
In  one  of  thefe  common  dudts  is  here  exhibited 
a  perfedt  egg,  and  above  are  feen  four  other 
rudiments  or  imperfedt  eggs,  adhering  in  three 
particular  ovidudls :  the  other  three  ovidudts  of 
this  fide  are  empty  or  without  eggs.  On  the 
other  fide  may  be  feen  three  more  perfedt  eggs 
in  the  ovidudts,  which  otherwife  appear  very 
clofely  contradted  in  thofe  parts,  where  I 
have  delineated  no  eggs  in  them. .  I  diffedted 
this  female  the  17th  of  Auguft,  at  which  time 


that  furrounds  it,  which  contains  a  feminal 
matter  much  refembling  the  white  of  an  eg?. 
All  round  thefe  glandules  and  feminal  veficles 
are  inferted  numerous  branches  of  the  afpera 
arteria :  one  would  almoft  think  that  one  faw 
the  ciliary  ducts  in  the  human  eye.  The  vefi¬ 
cles  have  no  communication  with  the  valk  de¬ 
ferentia,  which  is  like  wife  the  cafe  in  Bulls 
and  many  other  animals,  and  even  in  other  in- 
fedts,  and  as  particularly  in  Bees,  All  thefe 
genital  parts  are  perfedtly  white,  except  the 
veficles,  which  appear  gray  on  account  of  the 
dusky  feminal  matter  they  are  fwollen  with, 
which  is  in  fome  meafure  feen  through  them. 
Thefe  little  parts  are  fituated  in  the  lower  re¬ 
gion  of  the  belly,  and  are  there  found  folded 
or  wrapped  one  with  another,  in  fuch  a  man¬ 
ner  that  at  the  beginning  of  the  difl'edtion  one 
would  think  they  could  not  be  difengaged  by 
any  indufiry.  But  patience  overcomes  all  fuch 
difficulties.  I  obferve  further,  that  infedts  differ 
very  much  with  refpedt  to  their  genital  parts, 
as  is  plain  in  the  organs  of  Bees,  the  water 
Beetle,  and  others  which  I  have  occasionally  de¬ 
lineated.  Thefe  parts  are  likewife  very  beau¬ 
tiful  in  the  Hornet,  though  I  have  not  yet  Suf¬ 
ficiently  examined  into  their  ftrudture.  I  Shall 
now  pafs  to  the  ovary  of  the  female. 


fejnale  Rhinoceros-Beetle < 

thefe  Beetles  have  done  laying  eggs,  and  even 
the  young  Worms  are  by  that  time  found.  But 
if  the  extremity  of  the  vagina  which  is  Shaggy, 
be  examined  in  the  inner  part,  eight  horny  and 
bright  red  little  parts,  together  with  the  paffages 
that  then  lead  both  to  the  vagina  and  to  the 
inteftinum  redtum  or  Straight  gut,  are  obvioufly 
feen.  Under  the  vagina,  not  far  from  its  exter¬ 
nal  aperture,  is  feen  an  oblong  or  pear-Shaped 
bag.  Tab.  XXX.  fig.  x.  g ,  which  opens  by  a 
fmall  tube  into  the  vagina.  When  this  bag  is 
cut,  a  yellowish  matter  is  always  found  therein, 
which,  after  it  is  concreted,  runs  into  fmall 
crumbles,  if  touched  ever  fo  lightly :  its  yel¬ 
low  colour  is  feen  through  the  bag.  What  ufe 
this  fubftance  is  of  I  am  yet  ignorant.  Above 
this  bag  are  found  two  other  tubes,  which  have 
clofe  extremities,  and  unite  in  one  Short  and 
narrow  tube,  which  is  likewife  inferted  in  the 
vagina.  One  of  thefe  little  parts  h  in  the  Bee¬ 
tle  I  diffedted  was  pellucid,  like  a  lymphatic 
veffel,  but  the  other  was  very  white  z,  nervous 
and  hard.  The  ufe  of  thefe  little  parts  likewife 
is  altogether  unknown  to  me.  One  may  alfo 
fee  here,  in  what  manner  all  thefe  parts  are 
furnished  with  numerous  pulmonary  tubes,  out 
of  which  iffue  many  pneumatic  veficles  or  blad¬ 
ders,  which  likewife  emit  other  tubes  k  k,  &c . 
Thefe  pipes  conned!  the  ovidudts,  Stomach, 
inteftines,  and  all  the  reft  of  the  parts  here  de¬ 
lineated  firmly  together,  fo  that  they  cannot  be 
difengaged  but  by  repeated  efforts.  There  is 

a  kind 


» 


* 


The  BOOK  of  NATURE;  or* 


*5% 

a  kind  of  entire  trunk  l  of  thefe  pulmonaiy 
pipes,  feen  near  one  fide  of  the  common  duff 
of  the  ovary  j  and  other  f mailer  blanches  ni  are 
feen  about  the  ftomach  and  inteftines,  Whilft 
I  was  engaged  in  drawing  thefe  pulmonary 
tubes,  I  purpofely  omitted  to  delineate  the 
knotty  veffels  or  vafa  varicofa,  which  are  much 
narrower  and  clofer  in  the  Beetle  than  in  the 
Worm,  for  I  could  fcarce  have  avoided  con- 
fufion,  if  I  had  undertaken  to  exhibit  to  the 
life  fo  many  different  minute  little  parts.  It  is 
alfo  remarkable  both  in  the  male  and  female, 
that  thefe  little  infedts  are  now  filled  as  much 
with  pulmonary  tubes  as  their  Worms  were  be¬ 
fore  with  bladders  of  fat. 

Before  I  conclude  this  account,  I  fhall  ex¬ 
hibit,  becaufe  it  is  pertinent  to  the  fubjedt  in 
hand,  five  different  exotic  Rhinoceros  Beetles, 
each  of  a  peculiar  ftrudfure.  The  firft  has  a 
bread;- bone,  fig.  u.  a,  which  extends  into  an 
oblong  tube,  fomewhat  crooked  about  the  ante¬ 
rior  part,  and  at  length  fplit  or  divided  in  the 
extremity.  The  horn  of  its  nofe  has  alfo  a 
iharp  riling  from  the  middle  of  it.  In  the  fe- 
cond,Tab.  XXX.  fig.  ui.a,  the  breaff  is  divided 
into  two  acute  points,  in  the  manner  of  a  fork  j 
and  the  horn,  which  like  a  probofcis,  projedts 
from  the  skull,  turns  itfelf  in  a  peculiar  man¬ 
ner,  and  is  elegantly  bent  back  between  the 
teeth  of  the  fork.  This  Beetle  was  brought 
from  Japan.  The  breaft-bone  of  the  third, 
fig.  iv.  b ,  terminates  in  a  fhort  horn  fome¬ 
what  divided ;  from  each  fide  of  which  two 
other  fhorter  crooked  points  projedt  out  of,  or 
from  the  breaft-bone :  the  horn  on  the  nofe  in 
this  is  likewife  very  fhort,  and  terminates  in 
two  arched  and  fharp-pointed  branches.  This 
Beetle  was  brought  from  Brafil.  I  only  exhi¬ 
bit  the  thorax  or  breaft-bone  of  the  fourth, 
fig.  v.  c,  becaufe  it  is  in  the  body  like  the 
firft,  fecond,  and  fifth.  This  bone  is  pretty 
large  at  its  origin,  but  it  terminates  in  two 
fhort,  crooked,  obtufe  points,  and  is  adorned 
alfo  on  the  lower  part  with  fome  ridges  pro¬ 
jecting  beyond  the  furface.  The  horn  on  the 
nofe  in  this  fpecies  is  fplit  as  in  the  firft  fpe- 
cies ;  The  breaft-bone  of  the  fifth,  fig.  vi.  d, 
is  divided  in  various  manners,  it  firft  emits  a 
fomewhat  prominent  obtufe  point,  afterwards 
it  grows  fmall,  and  then  expands  again  into  an 
eminence  fomewhat  divided,  and  at  length  it 
terminates  in  two  acute  points  or  ends  near  the 
eye,  one  of  which  is  confiderably  larger  than 
the  other.  The  margins  or  extremities  of  this 


bone  have  two  ornaments  like  thofe  which  a 
mentioned  in  the  fourth  fpecies.  The  other 
fide  of  the  breaft-bone  is  divided  and  extended 
in  like  manner  as  that  which  I  have  here 
figured.  The  horn  that  riles  from  the  nofe  is 
bent  back  like  a  fegment  of  a  circle  againft 
the  prominence  of  the  breaft-bone  *,  and  is 
obtufe  at  its  extremity.  A  more  accurate  ex¬ 
planation  of  the  parts  of  thefe  feveral  fpecies 
will  be  given  at  the  end  of  the  work. 

Now  that  I  am  near  concluding  this  fubjedt, 
I  fhall  beg  my  readers  to  confider,  whether  the 
parts  of  thefe  little  creatures  changed  in  fo  won¬ 
derful  a  manner,  and  formed  with  an  art  not 
inferior  to  the  conftrudtion  of  the  human  body 
itfelf,  can  be  formed  by  the  afliftance  of  heat 
and  moifture,  or  be  produced  by  chance  from 
putrefadfion  ?  Or  whether  the  infinite  wifdom 
of  God,  and  that  moft  powerful  hand,  whofe 
fingers  made  the  heavens,  and  framed  all  na¬ 
ture,  mu  ft  be  confidered  as  the  only  inftru- 
ment  of  their  exiftence?  I  fhould  indeed  be¬ 
lieve  no  one  would  prefume  to  deny  this.  I 
fhall  therefore  conclude  this  hiftory,  by  obferv- 
ing  that  the  Beetle  is  only  a  Nymph  difengaged 
from  its  skin,  and  changed  by  accretion;  as  the 
the  Nymph  likewife  is  only  a  Worm  that  has 
changed  its  skin,  and  is  altered  or  transformed 
in  the  fame  manner  :  hence  thefe  feveral  fta,tes 
exhibit  only  one  infedt  under  three  different 
appearances,  which,  after  its  miferies  and  mor¬ 
tifications,  is  advanced  by  degrees  to  a  glorious 
and  happy  refurredtion.  The  Worm  leads  a 
miferable  life  under  the  earth.  The  Nymph, 
deprived  of  motion,  remains  long  as  it  were 
dead  ;  but  the  Beetle,  living  at  pleafure  above 
and  under  ground,  as  alfo  in  the  air,  enjoys  a 
fuperior  degree  of  dignity,  which  however  it 
has  attained  by  afflidtions  and  death,  for  with¬ 
out  palling  through  thefe  difficulties,  it  could 
never  have  come  to  that  perfedtion.  Here  calm 
and  ferene  weather  fucceeds  a  ftorm,  and  death 
opens  the  gates  to  life.  Hence  the  apoftle 
fpeaks  moft  juftly  in  reipedt  to  us  :  “  I  think 
tc  that  the  fufferings  of  our  'temporary  ftate 
“  are  not  worthy  the  future  glory  which  fhall 
“  be  revealed  in  us.”  We  therefore,  treading 
in  the  foot-fteps  of  our  Lord  Jefus  Thrift,  and 
having  fuffered  all  the  miferies  and  punifhments 
of  this  life,  expedt  the  reward.  My  fpirit,  in 
the  mean  time,  railing  itfelf  with  fervent  zeal 
to  God,  cries  out :  “  My  foul  magnifies  the 
“  Lord,  becaufe  he  difclofes  great  things  unto 
f<  me:  he  is  powerful,  and  his  name  is  holy. 


‘The  end  of  the  wonderful  hiftory  of  the  Rhinoceros-Beetle. 

*  We  have  ifl  England  two  fpecies  of  Beetles  which  are  able  to  leap  in  a  very  furprifing  manner.  In  other  infedls  this  mo¬ 
tion  is  performed  by  means  of  the  legs,  which  arc  made  of  various  lengths  and  forms  adapted  to  that  purpofe :  but  thefe  crea¬ 
tures  do  it  by  means  of  their  thorax,  which  is  alfo  formed  in  the  under  part  in  a  peculiar  manner  rifing  and  elaftick  for  that 
purpofe  :  one  of  theie  is  of  a  chefnut  brown,  the  other  of  a  greenifh  black.  They  both  have  flatted  bodies  and  flender  legs. 


CHAP. 
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A  particular  treatife  on  the  Culex  or  Gnat,  which  lihwijk  belongs  to  the  fir S 
method  of  the  third  order  of  natural  changes  called  the  Nymph.  7  J 

AS  Ants,  Bees,  and  Beetles  are  generated 
from  a  vifible  egg,  in  fuch  a  manner 


—  — —  #  -  a.  ilJUUllJCl 

that  an  intermediate  Worm  firft  ifiues  out  of 
this  egg;  in  the  fame  manner  a  Worm  or  Ver- 
micle,  out  of  which  the  Gnat  has  its  oriffin,  is 
produced  from  the  egg  of  a  winged  parent. 
As  the  feveral  parts  of  the  Worms  out  of  which 
the  juft  mentioned  three  infedts  arife  and  increafe 
by  degrees  under  the  skin,  and  the  creature  having 
caft  it,  at  length  appear  to  our  light,  all  thefe 
incidents  have  place  in  the  Worm  and  Nymph  of 
the  Gnat.  But  there  is,  notwithftanding,  in  this 
infeót  a  confiderable  difference,  which  is,  that 
whilft  the  Nymph  of  the  Ant,  Bee  or  Beetle, 
is  without  motion,  and  cannot  change  its  place, 
this  Nymph  of  the  Gnat,  on  the  contrary,  has 
the  power  of  loco-motion,  and  fwims  in  the 
water  j  for  this  reafon,  it  appears  at  firft  fight 
to  approach  in  a  great  degree  to  the  Nymphs 
of  the  fecond  order. 

On  a  juft  examination  of  the  fubjeft,  this 
difficulty  will  be  found,  however,  of  fmall  mo¬ 
ment  :  for  the  Nymph  of  the  Gnat,  in  rea- 
lity,  has  no  more  motion  in  its  legs  than  the 
other  Nymphs  of  this  third  order ;  for  it  is 
never  obferved  that  it  moves  in  the  leaft 


and  its  Nymph  j  from  the  particulars  of  which 
all  thofe  things  which  have  been  faid  in  the 

preface  will  be  better  explained  and  eafier  un- 
derftood. 

The  Gnat,  is  produced  out  of  a  very  fmall 
egg,  which  is  expofed  or  caft  into  the  water 
y.the  parent  Gnat,  when  fhe  is  engaged  in 
laying  her  eggs,  and  in  a  few  days  this  pro¬ 
duces  a  very  fmall  Vermicle  or  Worm  *.  I 
was  firft  informed  that  the  Gnats  fprung  out 
ot  the  water  by  the  curious  and  learned  Mr. 
Duiifen, .  a  very  vigilant  proteftant  minifter  at 
baumur  in  France,  who  had  obferved  it  in  his 
kitchen  garden,  where  there  was  a  ftone  bafon 
with  water  in  it,  out  of  which  he  fa w  plainly 
that  Gnats  arofe  at  a  certain  feafon. 

Afterwards,  on  my  return  to’ Holland,  I 
found  the  Worm  of  the  Gnat  fwimming  in 
water,  and  immediately  took  its  figure.  Hence 
it  .  happened,  that  when  I  faw  it  in  the  ad¬ 
mirable  figures  of  Dr.  Hook’s  micrography,  I 
immediately  knew  it,  fince  that  very  learned 
knghfh  gentleman  has  delineated  it  with  the 
greateft  accuracy.  But  this  celebrated  writer 
d^notgpn  to  me  to  have  examined  the  tail 
ot  that  Worm  with  fufficient  attention.  I  {hall 


its  head,  breaft,  horns,  wings  or  legs ;  the  con-  obferv  fuX  that  the  M  TTu  1  ^ 
trary  whereof  is  obferved  in  Nymphs  of  the  '  Fhe  N>™Ph  of  the  G"« 

fecond  order.  For  this  reafon  thoLh  he  bl  ,  ““P™perfy  exhibited  by 

Nymph  of  the  Gnat  has  fo  ftrong  a  power  of  infefl  This  is  the  "mt  ot,15,{pec'es  of  tlns 
moving  from  place  to  place,  yet  tit  £  no  ob-  findtheTeare  variousN^n t  “  1 

6 1°  rhreVh"lt  0ur,refernng/t  Properly  and  well  as  many  kinds  of  til  Fifes  tlnffeWs  “ 

juftly  to  the  third,  and  not  to  the  fecond  order.  In  Tab  YYYI  ,  {  ttiemielves. 

The  true  reafon  of  the  difference  confiftsin  tura"  lt\he  Wormgat  of  "v* “  'Ü 
this,  the  change  which  the  tail  of  the  Nymph  is  produced  The  fame  fe  rN’- r h  the  Gnat 
of  the  Gnat  undergoes,  is  not  fo  remarkable  in  '  -c  /l  hkewife  reprefemed 

as  that  the  Nymph  (hould  thereby  lofe  the  &■  it  prtfenis  toX  eye  very^bvfoX’  thl  c^3 

place.  The  limbs  and  other  ^  in  X  K  7t 

Nymph,  are  in  [reality  as  immoveable  as  they  of  its  tail  and  alfo  tbp  mnfi  xv  ^  tuf  le  P 
are  in  the  Nymphs  of  Ants,  Bees  and  Beetles!  it  is  dfvlL  lo  ’ 

And  even  thefe  Nymphs  are  not  wholly  de-  tail.  3  brealt*  bocV  and 

prived  of  the  power  of  moving  their  tail,  as  In  the  head  wffirb  r  i  ,  , 

Ï3&  ^  Tar’s 1  Ï?  ^ZZ 

habitation. ijmpl  of  “  ^ 

Bees  this  is  not  obferved,  until  ley  have  palled  they  d^dedTike  a  duffer rfgrfp^' “ *1" 

the  greater  part  of  the  Nymph  (late,  and  are  hexagonal  network,  as  in LnTinfrl V" 

very  near  changing  , heir  skin.  Having  there-  are  of  a  figure  fomewhat  lunT/o  1^’  C 
fore  removed  this  difficulty,  which  might  an-  rmt  'TfZ,  u  wt  lunarea  or  like  a  cref- 

pear  more  confiderable  than  it  is  to  thofe  lei  collar-bones  Tab  XXXl’lfe  ‘i12 

acquainted  with  thefe  changes.  I  (hall  proceed  human  fpeci’es  and  are  fnïnZh'Z’  the 

to  give  the  particular  hiffory  of  the  gL  and  wards  thSTndf  7^Z1 

J  ® Z  of  ,ifs  ,h“ this-  * — 

what  dusky  but  as  it  grows  towards  the  change,  it  becomes  pale  and  areenifh  It  thï/r  >S  ^  S^emlh  and  fome- 

monon  of  the  ftomach  and  inteftines  are  perfectly  feen,  and  the  two  pnnapal  nulmnn^  T  °f  the  heart>  the 

very  clearly.  r  J  ’  principal  pulmonary  tubes  may  be  traced  along  their  courfe 


R 


is 


* 
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is  likewife  fhewn  here  c,  appearing  like  a  black- 
i£h  triangular  fpot.  We  may  likewife  diftm- 
guilh  by  the  microfcope  leven  other  little  pai  ts 
of  the  mouth,  whereof  I  exhibit  three,  as  well 
above  the  mouth  as  at  its  fides;  but  the  seventh, 
which  is  forne  what  brown,  is  obferved  to  have 
its  two  bafes  placed  near  the  thorax,  and  reach¬ 
ing  to  the  eyes.  This  little  part  is  fomewhat 
whiter  in  the  middle,  and  grows  browner  a  little 
lower  near  the  mouth,  but  in  the  anterior  or 
lore  part,  it  appears  to  be  formed  like  the  nails 
of  our  lingers,  or  the  fcales  of  filh.  Where  this 
little  part  terminates  with  its  brown  curvature 
or  winding,  almoft  in  the  middle  or  lower  re¬ 
gion  of  the  head,  I  exhibit  the  iirlf  of  the 
three  pair  of  little  parts  already  named.  This 
pair  is  of  a  triangular  figure,  on  account  of  the 
hairs  wherewith  their  inner  fide  is  furrounded. 
About  the  end  of  this  follows  another  pair  of 
the  like  little  parts,  the  beginning  of  which  are 
horny  or  bony,  but  the  extremities  are  hairy. 
Below  thefe  again  are  feen  a  third  pair  of  little 
parts  which  are  fomewhat  thicker  and  more 
lhaggy,  and  extend  to  the  hairs  of  the  horns. 
Thele  three  pair  of  little  parts  are,  properly 
fpeaking,  articulated  briftly  hairs,  which  the 
Worm  of  the  Gnat  makes  ufe  of  to  direft  the 
food  to  its  mouth.  I  have  before  obferved 
fomething  like  this  in  the  hermit  Crab,  in 
which  I  have  defcribed  many  little  parts  of  a 
fomewhat  like  kind.  The  mouth  of  this 
Worm  is  in  the  fore  part  befet  thickly  with 
hairs,  which  are  all  of  equal  length,  and  are 
placed  equally  diftant  from  one  another  :  this 
is  fhewn  at  the  letter  c. 

In  the  thorax  are  certain  regular  divifions  dd, 
which  are  produced  by  the  growing  and  extu¬ 
berant  joints  of  the  legs  and  wings  of  the  Gnat 
within.  Hence  I  can  fhewevenin  this  Worm 
all  the  limbs  and  parts  of  the  future  Nymph, 
and  of  the  perfect  Gnat  lying  under  the  skin, 
as  I  fhall  do  on  a  fucceeding  occafion  in  the 
Worms  of  Bees,  and  fhall  thus  exhibit  an  ex¬ 
ample  applicable  to  all  other  infedts  belonging 
to  this  firft  fpecies,  or  method  of  the  third  order 
ot  natural  transformations.  Afterwards,  when 
I  come  to  the  fecond  method  of  the  third  or¬ 
der,  I  fhall  prefent  to  the  eye  a  kind  of  fimilar 
infiance  on  the  diurnal  Butterfly.  We  may  like¬ 
wife  further  obferve  how  the  thorax  of  this 
Vv  orm  is  diflinguifhed  with  furrowed  lines, 
and  befet  on  each  fide  with  briftly  hairs,  many 
i fining  together  as  it  were  out  of  one  center. 

I  he  belly  is  divided  into  eight  annular  flec¬ 
tions,  lab.  XXXI.  fig.  V.  e  e-,  to  which,  if  you 
add  the  lhaggy  extremity  ƒ  of  the  tail,  and  that 
part  of  it  which  is  likewife  ftrengthened  g  with 
the  briftly  hairs,  and  is  extended  by  the 
Worm  above  the  furface  o!  the  water,  ten 
rings  muft  be  reckoned  in  the  whole.  In  that 
part  of  the  tail  which  is  leen  b  above  the  fur- 
face  of  the  water,  there  appear  certain  black 
fpots,  and  fome  deprefllons  or  holes,  as  alfo 
many  briftly  hairs.  But  here  we  muft  take 
particular  notice,  that  whenever  the  Worm, 
Iwimming  in  the  middle  of  the  water  pulls 


down  the  part  of  the  tail  juft  mentioned  undef 
the  water,  that  part  never  becomes  wet.  There¬ 
fore,  when  the  Worm  wants  to  reft,  or  ceafe 
moving,  it  immediately  goes  up  to  the  furface, 
and  there,  by  means  of  its  tail,  fufpends  itfelf 
almoft  in  the  fame  manner  as  we  fee  a  little 
glafs  figure  of  a  man  hang  pendulous  in  a  glafly 
bubble  in  water.  This  is  done  the  eafier  by 
this  Worm,  becaufe  its  tail  always  remains 
dry :  hence  it  is  alfo  obferved  that  as  foon  as 
this  appendage  of  the  tail  has  again  emerged  to 
the  furface,  the  water  immediately  flows  away 
from  it  on  every  fide.  And  one  may  diftindtly 
fee  that  a  kind  of  bafon  or  hole  is  by  that  means 
imprefled  on  the  water,  when  the  body  of  the 
Worm  gravitates  downwards;  the  water  not 
being  able  to  penetrate  into  the  dry  tail  and  its 
depreffions,  is  ftopt  in  its  circumference  :  and 
therefore  the  Worm,  in  regard  to  the  extremity 
of  its  tail,  very  beautifully  fwims  in  the  water 
in  the  manner  of  an  empty  hollow  glafs.  The 
like  effedt  may  be  likewife  produced  by  art, 
if  a  needle  be  drawn  through  a  cork  and  put 
into  the  water ;  for  the  cork  will  then  l'wim  on 
the  water,  and  in  like  manner  make  a  confi- 
derable  depreftion  in  the  furface. 

Near  the  extremity  of  this  tail  I  exhibit 
fome  bubbles  in  the  water  i ;  thefe  are  fre¬ 
quently  feen,  and  they  arife  from  the  air  which 
the  Worm  can  at  pleafure  emit  there  out  of  its 
body.  I  have  feen  that  the  Worm,  in  order 
to  draw  in  the  air,  has  raifed  its  head  out  of 
the  water.  When  it  has  happened  that  the  tail 
had  loft  its  drynefs,  and  the  Worm  by  this  means 
can  no  longer  fufpend  itfelf  on  the  furface  of 
the  water,  which  is  the  cafe  when  it  is  bruifed 
or  handled  too  roughly  ;  I  have  on  thefe  oc- 
cafions obferved,  that  it  put  its  tail  in  its  mouth, 
and  afterwards  drew  it  back  together  with  its 
hairs.  In  this  method  of  proceeding  the  infedt 
refembles  water  fowls,  which,  by  drawing  their 
quills  through  their  beak,  prepare  them  in  fuch. 
a  manner  that  they  can  refill  the  water.  They 
fecrete  this  fat  matter  by  means  of  a  double 
gland  which  they  have  in  their  rump,  in  which 
this  oil,  which  ftrengthens  the  wings  againfl: 
the  water,  is  generated  and  excreted,  and  they 
thence  take  it  into  their  beaks.  I  have  fome- 
times  covered  anatomical  inftruments  of  fteel 
with  this  matter,  in  order  to  keep  them  from 
rufting,  and  have  found  that  the  fteel  continued 
perfectly  defended  from  ruft  by  means  of  it;  and 
I  think  it  would  have  greater  effect,  if  one  had  a 
great  quantity  of  it  boiled  and  properly  ma¬ 
naged. 

As  this  whole  infedt  is  pellucid,  I  have  here 
exhibited  the  two  tranfparent  pulmonary  tubes 
which  appear  in  the  middle  of  the  tail  where 
it  floats  in  the  water.  Thefe  arife  from  the 
body  near  the  thorax,  and  contain,  Tab.  XXXI. 
fig.  v.  kk,  in  them  the  quantity  of  air  whereby 
the  bubbles  are  produced.  This  infedt  there¬ 
fore  breathes  at  its  tail,  in  the  fame  manner  as 
the  Worm  of  the  Gad  Fly.  But  this  tail  is  not 
lo  abfolutely  necefiary  for  the  Worm  of  the 
Gnat,  that  it  cannot  live  without  it.  It  only 

ferves 
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ferves  for  its  conveniency,  and  by  its  powers 
enables  the  Worm  to  reft  or  hold  itfelf  fuf- 
pended  on  the  furface  of  the  water.  Hence  it 
is,  that  the  tail  is  entirely  deftroyed  and  thrown 
off  when  the  Worm  cafts  its  skin  and  is  changed 
into  a  Nymph. 

As  to  the  other  part  of  the  belly  or  tail, 
whofe  extremity  is  likewife  lhaggy,  with  briftly 
hairs,  I  exhibit  about  it  fome  fmall  lumps  /  of 
an  earthy  matter,  which  fall  into  the  Water  and 
there  melt  away  by  degrees  m.  Thefe  are  the 
excrements  voided  from  the  inteftines.  We 
may  likewife  obferve  here  the  inteftines  them- 
felves,  which  contain  thefe  fceces,  and  are  feen 
through  the  tranfparent  belly,  fituated  between 
the  pulmonary  tubes  k  k,  and  at  length  termi¬ 
nating  in  this  other  extremity  of  the  belly 
which  is  the  real  tail.  It  is  very  fingular,  that 
in  this  Worm,  not  only  the  motion  of  the  in¬ 
teftines,  but  alfo  the  propulftön  of  the  excre¬ 
ments  in  them  n  may  be  feen  through  the  inte¬ 
guments  of  the  body.  This  motion  of  the 
inteftines,  the  never-enough  celebrated  Dr. 
Hook  firft  difcovered.  I  obferve  likewife  that 
thefe  pellucid  inteftines  appear  fometimes  white, 
fometimes  black,  and  are  fometimes  divided 
into  little  knots.  This  variety  arifes  from  the 
contents  and  excrements  being  more  or  lefs 
changed  in  them.  Laftly,  I  likewife  fhew  fmall 
hairs  in  the  eight  rings  of  the  abdomen,  three 
in  fome,  and  in  others  four,  and  alfo  the 
fquamous  or  fcaly  windings  and  conftrudtions 
thereof. 

When  this  Worm  is  arrived  at  its  full 
growth,  and  its  limbs  having  attained  their 
due  perfection,  are  fwollen  or  filled  with  blood 
and  humours,  it  throws  or  cafts  off  its  old 
Skin,  and  expofes  to  open  view  all  its  hitherto 
hidden  limbs  and  parts;  this  is  when  it  is 
changed  into  a  Nymph,  which  is  delineated  in 
its  natural  fize  or  bignefs  in  Tab.  XXXI.  fig. 
vi.  and  in  fig.  vn.  as  it  appears  magnified  with 
a  microfcope.  In  the  latter  defign,  the  head, 
breaft  and  belly  may  be  more  diftindtly  feen 
than  in  the  Worm ;  nay,  and  the  eyes  alfo, 
and  the  horns,  the  trunk,  the  legs  and  the 
wings.  All  thefe  parts  are  however  fluid  like 
water,  and  muft  in  due  time  evaporate  this 
moifture  in  the  water,  to  fuch  a  degree  as  to 
acquire  due  firmnefs. 

Left  the  delineation  of  thefe  parts  fhould  be 
obfcured  by  annexing  letters  to  them,  I  fhall 
fhew  them  all  in  a  lefs  finifhed  figure,  which 
I  have  added  for  that  purpofe.  Before  I  begin, 
it  muft  be  particularly  obferved,  that  the  head, 
which  before  in  the  Worm  hung  downwards 
towards  the  bottom  of  the  water,  is  always 
raifed  upwards  in  the  Nymph,  and  is  likewife, 
by  means  of  two  tubes,  fufpended  on  the  fur- 
face  of  the  water,  in  the  fame  manner  as  the 
tail  of  the  Worm  was  before.  Hence,  as  the 
Worm  then  drew  the  air  through  the  tail,  be¬ 
ing  changed  into  a  Nymph,  it  now  breathes  the 
air  with  its  head  through  the  tubes  juft  now 
mentioned.  Hence  it  is  alfo  obferved,  that  the 
tail  which  in  the  Worm  was  protended  up¬ 


wards,  lies  in  the  Nymph  funk  under  tire  Wa¬ 
ter  ;  and  this  is  indeed  a  remarkable  change  in 
the  infedt  with  refpedt  to  its  manner  of  living. 

One  might  take  thefe  tubeó  in  the  head  for 
the  horns  which  the  Worm  had  before,  and 
which  are  now,  after  calling  the  skin,  dilated 
and  adapted  to  another  ufe  ;  blit  thofe  horns 
were  fituated  nearer  to  the  foremoft  parts  of  the 
head.  The  tail  is  likewife  upon  the  change  of 
its  skin  confiderably  altered ;  it  has  acquired 
in  this  ftate  a  beautiful  feather,  to  ferve  as  a 
rudder,  by  the  help  of  which  this  Nymph 
moves  freely  from  place  to  place,  and  fwims  in 
a  quite  another  manner  than  it  ufed  to  do  when 
it  was  in  the  ftate  of  a  Worm.  Dr.  Hooke 
has  alfo  obferved  this  change  of  the  Nymph, 
in  refpedt  to  the  manner  of  its  moving  and 
fwimming,  as  appears  from  his  Micrography. 
In  many  infedts,  nay,  particularly  in  thefe  which 
belong  to  the  fecond  mode  of  the  third  oder, 
it  is  obferved  that  when  they  are  changed  into 
the  Chryfalis  they  have  a  motion  in  their  tail, 
though  all  the  reft  of  their  body  become 
wholly  immoveable,  as  is  alfo  the  cafe  in  this 
Nymph.  We  have  fully  treated  of  this  in  the 
beginning  of  this  chapter. 

On  one  fide  of  the  head  in  this  defign  is  feen 
an  eye.  Tab.  XXXI.  fig.  vm.'tf,  covered  a 
little  on  the  upper  part  with  a  membrane; 
which  inverts  the  probofeis  or  trunk,  and  this 
eye,  is  now  divided  into  hexagonal  and  globular 
divifions.  Above  this  appears  to  be  fituated  one 
of  the  antennae  divided  into  feveral  black  knots 
which  are  fo  many  joints.  The  trunk  c  which 
is  the  Gnat’s  fling,  and  which  partly  covers  the 
eye,  is  placed  with  its  lharp  point  between  the  legs 
and  wings.  The  legs  dddd  are  in  a  wonderful 
manner  twifted  and  bent,  but  efpecially  in  the 
hinder  part ;  and  they  are  hidden  between  the 
wings,  and  appear  plainly  through  the  tranfpa¬ 
rent  fubftance  of  the  latter.  This  I  here  exhibit 
delineated,  that  both  the  wing  of  this  fide  may 
be  fee n,  and  alfo  the  membrane  that  inverts 
it  e  e,  and  which  is  placed  above  the  legs.  The 
body  is  divided  into  eight  rings,  on  which  fome 
of  the  hairs,  that  have  changed  their  outer  co¬ 
vering  f  ƒ,  are  obferved  to  reft.  Through  the 
middle  of  the  whole  length  of  the  body  appears 
a  beautiful  border  or  riling  verge  g  g,  which  I 
could  fcarce  difeover  in  the  Worm  of  the  Gnat, 
nor  have  I  afterwards  found  it  confiderable  in 
the  perfedt  Gnat  itfelf.  The  tail,  which  hangs 
down,  has,  as  I  obferved,  a  moving  jointed  fin  bt 
by  thehelp  of  which  the  Nymph  removes  from 
place  to  place.  In  the  upper  parts  of  the  head  are 
feen  the  tubulated  horns  i  i  before  delcribed,  by 
means  of  which  the  creature,  while  in  this  ftate, 
hangs  and  breathes  on  the  furface  of  the  water  ; 
but  by  the  help  of  this  conftrudtion  the  Nymph 
is  now  better  prepared  to  be  changed  into  a 
Gnat  after  carting  its  Ikin.  This  infedt,  while  in 
the  Nymph  ftate,  has  no  certain  colour ;  for, 
upon  its  change,  it  grows  white,  and  afterwards 
becomes  fomewhat  green,  and  at  laft  it  ap¬ 
proaches  to  black. 

After 


The  BOOK  of  NATURE;  or. 


156 

After  this  Nymph  has  lived  fome.  days, 
moving  itfelf  backwards  and  forwards  in  the 
water,  %atfd  its  tender  limbs  are  ftrengthened, 
it  burfts  and  cads  its  fkin  in  the  middle  between 
thofe  two  horns  or  tubes,  by  the  help  of  which 
it  was  before  fufpended  on  the  furface  of  the 
water;  and  after  this,  on  account  of  the  light- 
nefs  of  its  body  only,  it  remains  on  the  fur- 
face,  until  its  wings  are  expanded  and  dried 
with  air ;  then  the  Nymph  having  affumed  the 
form  of  a  Gnat  flies  away,  leaving  its  caft 
fkin  fwimming  in  the  thé  water,  where  it  in- 
fenfibly  decays. 

The  Gnats  of  this  fpecies  *,  which  are  bed 
of  all  known  in  Holland  on  account  of  their 
mifchievous  trunk  or  fling,  are  eaflly  diftinguifh- 
ed  into  males  and  females.  I  exhibit  the  male 
in  Tab.  XXXII.  fig.  1.  and  alfo  a  microfcopic 
view  of  it  in  fig.  11.  Between  this  Gnat  and 
its  Nymph  there  is  no  other  difference,  ex¬ 
cept  that  the  limbs  are  difpofed  and  placed 
in  a  different  manner  in  the  Nymph  from  what 
they  are  in  the  perfeót  Gnat.  Hence,  as  the  head, 
breaft,  belly,  &c.  may  be  feen  and  unfolded  in 
the  Nymph,  we  may  diflinguifh  all  thefe  things 
in  the  Gnat  itfelf,  but  much  more  accurately, 
for  the  external  fkin  of  the  Nymph,  which 
prevented  the  more  difiinét  view  of  all  thefe 
parts,  has  been  now,  upon  the  laft  change, 
thrown  off. 

In  the  head  of  the  male  Gnat,  I  particularly 
exhibit,  in  the  enlarged  figure,  the  eyes,  horns, 
and  trunk  ;  as  alfo  two  other  parts  placed  near 
the  trunk  or  fling,  between  or  under  which  the 
latter  is  properly  placed  :  the  eyes  a  a  conftitute 
the  greatefl  part  of  the  head,  as  is  the  cafe  in 
many  other  fpecies  of  infeéts.  They  are  of  a 
greenifh  colour,  and  they  form  as  it  were  an 
hexagonal  piece  of  network,  the  divifions  where¬ 
of  rife  in  a  globular  figure.  Near  the  eyes  I 
reprefent  the  horns  b  b,  which  arife  as  it  were 
out  of  twoyellowifh  flefh-coloured  little  globes, 
and  are  beautifully  divided  into  twelve  black 
knot-like  joints,  which  are  furrounded  with 
hairs  like  tender  flaxen  threads.  Toward  the 
extremity  of  each  of  thefe  antennae  is  feen  a 
circle,  confiding  of  fix  hairs  placed  in  a  circle  ; 
above  which  appear  the  extreme  ends  of  the 
horns  furrounded  or  covered  with  yet  fmaller 
hairs.  As  to  the  other  two  long  and  crooked 
parts,  between  which  the  trunk  or  aculeus  is 
obferved  to  be  fituated  c  c,  I  find  them  divided 
into  three  joints,  befet  with  hairs  toward  their 
extremities,  and  moreover  covered  every  where 
with  a  kind  of  brownifli  feathers,  which  re- 
femble,  as  the  feathers  of  Butterflies  do,  the 
little  fcales  of  fifhes. 

The  trunk  is  of  the  fame  colour,  and  is 
adorned  d  with  the  like  fcaly  little  feathers,  but 
it  is  not  divided  into  joints,  being  immoveable 
in  the  middle ;  though  there  are  plainly  fome 
divifions  toward  the  end  of  it;  and  it  is  there 


likewife  near  the  end  regularly  furrounded  by 
five  hairs  on  each  fide  of  it.  On  full  confi- 
deration  of  the  whole,  the  part  before  defcrib- 
ed,  and  which  we  ufually  call  the  trunk  e}  the 
aculeus  or  fling  of  the  Gnat,  is  nothing  more 
than  a  fheath  or  cafe  of  the  real  fling  <?,  which 
is  reprefented  in  this  figure  only  projecting,  or  as 
if  thruft,  out  of  it.  This  fling  is  provided  with 
fo  fharp  a  point,  that  I  could  never  oblerve  the 
leaft  breadth  therein,  with  the  beft  microfcopes 
that  I  u fed  in  the  year  1688.  If  you  put  the 
edges  of  the  fharpeft  razors,  or  the  points  of 
the  fineft  needles  and  lancets  before  the  mi- 
crofcope,  you  will  eafily  fee  that  they,  have  vi- 
fible  breadth,  and  appear  blunt,  ragged,  and  dull. 

I  do  not  find  this  fheath  in  all  Gnats;  and  this 
is  the  cafe  in  that  fpecies  defcribed  by  Goedaert, 
the  fling  of  which  I  fhould  incline  to  think 
is  very  fhort,  and  lies  rather  in  the  mouth  than 
in  any  fheath  or  cafe;  fo  that  the  fame  thing 
feems  to  obtain  here  as  in  the  Loufe  kind,  the 
fheath  and  trunk  of  which  are  alfo  difcovered 
with  difficulty,  though  thefe  little  creatures 
prick  or  fling  vehemently,  and  give  us  great 
trouble  by  fucking  our  blood. 

Thus  I  obferve,  with  refpecft  to  other  in¬ 
fers,  that  there  is  great  difference  as  to  their 
flings  and  trunks;  fome  of  them  have  their 
probofcides  eight  times  longer  than  others,  be- 
fides  that  the  conftrudtion  differs  greatly  in 
both.  But  I  have  elfewhere  faid  enough  on 
this  fubjedt,  when  I  treated  of  the  fwift  Butter¬ 
fly,  which  is  reprefented  in  the  hiftory  of  the 
Rhinoceros  Beetle,  Tab.  XXIX.  But  when  I 
come  to  the  Gad  Fly  I  fhall,  from  the  obferva- 
tions  I  have  made  on  the  fling  and  trunk,  offer 
fome  reafons  why  many  infeCts  that  feed  on 
blood,  ftill  preferve  life,  through  deprived  for 
a  long  time  of  the  blood  wherewith  they  na¬ 
turally  nouriffi  themfelves.  This  queftion  may 
certainly  arife  with  refpeét  to  Bugs,  Fleas,  and 
feveral  fuch  infedts,  and  alfo  in  regard  to  the 
Gnat  kind.  I  now  return  to  the  fubjed:  and 
fhall  give  a  more  full  explanation  of  the  trunk 
of  the  Gnat. 

The  cafe  or  fheath  of  the  fling,  as  I  have  al¬ 
ready  obferved,  is  immoveable  in  the  middle, 
but  where  it  is  united  to  the  head  it  appears  to 
be  jointed.  If  one  diffedts  it  under  the  mi- 
crofcope,  and  very  quickly  breaks  it  off  at  a 
little  diftance  from  the  head,  or  cuts  it,  Tab. 
XXXII.  fig.  hi.  a ,  in  its  circumference,  but  in 
fuch  a  manner,  as  at  the  fame  time  to  draw 
this  broken  cafe  of  the  fling  from  the  fling  it¬ 
felf,  which  is  placed  on  the  infide  ;  this  way 
at  length  the  aculeus  is  plainly  feen  naked  and 
difengaged  from  all  impediments,  in  which 
flate  it  could  not  be  viewed  before.  When  I 
firft  made  this  experiment,  I  thought  I  had 
difcovered  the  whole  aculeus  in  this  manner  : 
for  I  obferved  an  acute  pellucid  little  part  of  a 
bright  red  colour  b}  which  confifted  of  a  horny 


*  We  have  in  England  three  very  diftinft  kinds  of  Gnats:  the  large!!  of  thefe  has  brown  eyes,  and  a  black  and  white  body  ; 
» ne  middle  kind  is  altogether  brown:  this  has  the  moft  mifchievous  bite  of  any.  The  third  or  fmaller  kind  has  a  red  breaft;  this 
<ilfo  bites  feveiely.  .  The  Worms  of  all  thefe  are  alike  in  form,  and,  what  is  very  remarkable,  they  diJFer  little  in  fize.  We  have 
befi^e  thefe  a  multitude  of  diitinót  fpecies  very  fmall,  which  are,  in  the  fen  countries,  very  troublefome. 

or 


t 


t 


V 


The  HISTORY 


of  INSECT 


or  bony  matter,  and  was  moderately  ftrong 
and  yet  flexible.  But  upon  examining  this  lit¬ 
tle  part  afterwards  with  a  larger  magnifying 
glafs,  I  oblerved  that  there  was  a  confiderable 
aperture  juft  below  its  fharp  point;  and  I  alfo 
obferved  two  little  drops  of  a  real  liquor,  at 
fome  difiance  from  each  other,  lying  in  the 
middle  of  this  little  part,  as  in  a  little  hollow 
tube.  As  I  was  attempting  to  exprefs  or  get 
out  this  liquid  under  the  microfcope,  it  hap¬ 
pened,  contrary  to  my  expedations,  that  I  broke 
that  little  part.  This  accident  had  great  ad¬ 
vantage,  for  on  the  infide  of  this  little  part  I 
then  difcovered  five  diflind  aculei  or  flings,  and 
confequently  thus  found  the  whole  conftrudion 
of  the  aculeus. 

I  obferved  that  two  of  thefe  aculei  which 
were  hidden  within  the  tubulated  little  canal 
of  the  general  thing  were,  much  more  flender, 
Tab.  XXXII.  fig.  hi.  c  c ,  than  the  three  others, 
which  appeared  thicker  and  flronger,  d  d  d. 

I  likewife  obferved  that  they  were  fomewhat 
broader  where  they  were  articulated  with  the 
head,  but  that  they  afterwards  became  fmall, 
and  that  they  were  finally  confiderably  extend¬ 
ed,  before  they  terminate  in  their  delicate  and 
fine  points.  All  thefe  aculei  were  of  a  delicate 
fmooth  furface,  but  in  the  middle  they  were 
fomewhat  thicker  and  more  diftended,  fo  that 
in  that  part  they  appeared  of  a  browner  colour, 
exhibiting  to  the  eye  within  a  pellucid  bright 
rednefs :  but  they  confifted  of  a  flexible 
horny  or  bony  matter  like  that  of  the  little 
canal  which  contained  them.  I  could  not  dis¬ 
cover  any  cavity  in  them,  though  there  feemed 
to  be  fomething  of  this  kind  in  the  larger  ;  for 
when  thefe  were  examined  with  a  very  acute 
glafs,  they  curled  and  continually  moved  about : 
this,  I  thought,  muff  be  attributed  to  the  eva¬ 
poration  of  the  humour  inclofed  or  contained 
within  their  fubftance.  I  could  by  no  means, 
however,  obferve  any  other  mark  of  their  being 
hollow  on  the  infide. 

As  to  the  ufe  of  thefe  five  aculei,  they  feem 
only  to  ferve  as  fo  many  very  fharp  lances  to 
enter  the  pores  of  the  skin,  and  afterwards  to 
retrad  or  draw  themfelves  back  into  the  inward 
cafe  wherein  they  are  kept :  but  then  I  fhould 
think  that  the  acute  and  hollow  extremity  of 
this  cafe  is  certainly  introduced  into  the  wound, 
and  by  means  thereof  the  Gnat  afterwards 
fucks  the  blood,  which,  running  or  afcending 
by  fudion  between  thefe  fharp  parts,  is  at 
length  conveyed  into  the  body  of  the  infed. 
Hence  there  appears  almoft  the  fame  ufe  of  this 
fheath  as  there  is  of  the  filver  pipes  ufed  by 
our  furgeons,  through  which  they  pafs  their 
lancets  when  they  are  about  to  open  ulcers  that 
lie  deep  between  the  jaws,  and  are  careful  to 
wound  no  other  parts  but  thofe  they  are  to  cut. 
The  reafon  why  nature  hath  made  five  aculei 
for  this  purpofe,  is,  I  confefs,  beyond  my  com- 
prehenfion,  unlefs  one  fhould  incline  to  think 
that  by  the  repeated  agitation  of  fo  many  things 
in  the  womb,  the  blood  is  better  prepared  to 
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afcend  through  this  long  and  mod  flender  tube 
wherein  thofe  flings  are  hidden. 

I  am  firmly  perfuaded  that  when  the  Gnat 
has  no  opportunity  of  drawing  blood  out  of 
animals,  it  fucks,  with  the  help  of  its  cafe,  the 
juices  of  flowers,  plants  or  fruits',  being  con¬ 
tent  with  feeding  on  the  latter  when  it  wants 
the  former :  indeed,  by  what  other  means  could 
it  fupport  itfelf,  when  it  lives  in  the  fields  and 
woods?  I  would  not  now  prefume  to  affirm 
for  certain,  whether,  when  I  firft  communi¬ 
cated  to  the  public  the  figure  of  the  Gnat’s 
trunk,  not  knowing  then  that  it  had  five  flings, 

I  faw  one  or  more  flings  projeding  or  hanging 
out  of  its  cafe;  but  I  am  not  certain  now  that 
thefe  five  flings,  viewed  fideways,  do  not  ap¬ 
pear  broader  in  the  fore  part  next  under  their 
points  than  elfewhere. 

After  I  had  made  the  obfervations  already 
mentioned  on  the  fling  of  the  Gnat,  I  often 
afterwards  obferved  in  the  dead  Gnats,  that  all 
their  flings  were  broken  off  from  their  cafe, 
and  appeared  without  the  little  tube,  without 
my  aid.  And  hence  I  began  to  confider,  whe¬ 
ther  thefe  integuments  of  the  five  flings  refera¬ 
ble  or  not  the  fheath  or  cafe  of  a  Bee’s  fling, 
and  only  or  loofely  contain  the  real  fling,  as  a 
fcabbard  open  on  one  fide  might  hold  a  lword. 
But,  notwithftanding  the  repeated  pains  I  have 
hitherto  taken  to  difcover  the  truth  in  this 
matter,  yet  I  could  never  find  out  any  mark 
of  fuch  a  Arudure.  I  therefore  think  I  may 
fafely  maintain  that  both  the  cafe  of  the  fling 
and  its  inward  pipe  are  two  diflind  and  entire 
integuments,  the  exterior  of  which  contains  the 
little  tube,  and  the  interior,  which  is  the  little 
tube  itfelf,  contains  the  five  flings. 

It  has  fometimes  happened,  that  upon  ex¬ 
amining  thefe  things  in  other  fpecies  of  Gnats, 
I  have  obferved  that,  like  the  flings  of  Bees, 
they  were  provided  with  a  kind  of  crooked 
claws,  or  were  at  leaft  ferrated  on  their  fur- 
face.  But  this  I  had  not  the  good  fortune  to 
fee  when  I  was  engaged  in  drawing  and  finifh- 
ing  the  figures  of  thefe  parts  from  the  prefent 
fpecies ;  only  I  thought  I  once  faw  fomething 
like  it  through  the  common  microfcopes,  and 
therefore  thofe  who  are  fond  of  microfcopes, 
mufl  take  care  not  to  confide  in  one  lens  or 
glafs  only,  and  mufl  not  always  view  the  ob- 
jed  in  the  fame  manner  and  fituation,  lor  by 
this  means  many  errors  arife.  In  the  third 
figure  above  mentioned  is  likewife  feen  the 
neck,  Tab.  XXXII.  fig.  hi.  e,  of  the  Gnat, 
and  the  head  ƒ  placed  thereon,  in  which  the  eyes 
g  g  appear,  as  alfo  the  antennte  cut  off  h  b,  and 
the  articulated  fetae  f  or  briflly  hairs  i  z,  which 
are  cut  off  above  the  flings. 

As  to  the  thorax  of  the  Gnat,  it  carries  the 
legs  and  wings,  and  alfo  two  little  parts  like 
hammers,  and  of  an  oval  figure.  The  legs  are 
of  a  brownifh  colour,  and  confift  of  feven 
joints,  fig.  ii.  ƒ 'ff ft  which  are  larger  in  the 
hinder  that  in  the  fore  legs :  but  befides  thefe, 
the  extremity  of  each  leg  is  likewife  armed 
S  f  with 
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with  two  claws.  Moreover,  the  legs  of  this  in- 
fedtare  all  over  covered  withfcaly  litde  feathers, 
between  which  appear  fome  blackiih  fetaceous 

hairs.  . 

The  ftrudture  of  the  wings  gggg  is  io  beau¬ 
tiful,  that  nothing  can,  in  a  manner,  be  invent¬ 
ed  more  ingenious  or  artificial.  They  confift 
partly  of  pulmonary  tubes,  and  partly  of  deli¬ 
cate  membranes,  which  are  peifedtly  pellucid. 
They  are  of  an  oblong  form,  and  of  a  glaffy 
colour ;  but  they  are  obfcured  or  fhaded  by  a 
very  great  number  of  fcaly  rhomboidal  figures, 
which  are  a  vaft  ornament  to  them.  All  the 
membranes  of  the  wings  are  interwoven  with 
pulmonary  tubes,  which  run  through  them 
like  fo  many  veins  and  nerves ;  and  upon  thofe 
pulmonary  tubes,  which  are  conveyed  out  or 
the  body  into  the  wings,  are  fixed  thefe  oblong 
and  broad  feathers  for  the  fake  of  ornament. 
The  fame  conftrudtion  is  feen  alio  in  the  be¬ 
ginning,  middle,  and  circumference  of  the 
wings,  and  is  a  very  agreeable  fight.  In  order 
to  make  this  ftrudture  clear  or  more  evident, 
I  here  exhibit  the  wings  fomewhat  larger,  in 
proportion  to  the  other  part  of  the  Gnat,  than 
they  were  formerly.  But  if  thefe  wings  were 
reprefented  as  large  as  they  can  poffibly  be 
magnified  by  good  glaffes,  the  divine  miracles 
that  are  presented  to  us  therein  would  amaze 
ail  mankind. 

We  fhould  then  diftinguifh  clearly  that  every 
feries  of  the  little  feathers  before  defcribed, 
likewife  refts  on  a  ftalk  or  tube,  by  means  of 
which,  it  is  united  to  the  pulmonary  tubes  : 
and  alfo,  that  fome  of  the  feathers  are  here  and 
there  larger,  fhorter,  or  broader,  and  placed 
in  a  quite  different  manner  from  the  reft,  as 
far  as  regularity  and  beauty  would  admit.  If 
broken  feathers  chance  to  occur  any  where, 
their  quills  will  be  found  there  fill  fixed  in  the 
pulmonary  tubes.  The  ftrudture  of  the  little 
feathers  would  {hew  itfelf  very  admirable  in 
this  cafe,  for  almoft  all  of  them  are  inter¬ 
woven  with  fix  regular  little  ribs  like  fo  many 
nerves,  each  of  which  confifts  of  a  great  num¬ 
ber  of  regular  globules.  This  is  feen  more 
clearly  by  the  help  of  a  powerful  microfcope ; 
all  thefe  little  feathers  being  likewife  tranfpa- 
rent,  though  they  are  not  altogether  fo  clear 
as  the  membranes  of  the  wings. 

Further  we  may  obferve,  in  what  a  won¬ 
derful  manner  the  very  membrane  of  the  wings 
is  conftrudted  in  this  creature,  for  it  appears 
under  the  microfcope  befet  with  many  promi¬ 
nent  papillas  or  little  rifings.  If  this  part  be 
viewed  by  help  of  the  moft  powerful  microf¬ 
cope,  it  will  be  diftindtly  feen  that  all  thefe 
papillas  are  fo  many  crooked,  curled,  pellucid 
little  tips  or  points,  of  moft  delicate,  long  or 
extended  papillae.  In  all  this  the  omnipotence 
and  wifdom  of  God  fhines  brighter,  than  the 
meridian  fun.  Ail  thefe  things  cannot  be  ex- 
prefied  in  the  fmall  compafs  of  a  fingle  figure. 

I  have  therefore  exhibited  upon  this  membrane 
of  the  wings,  only  a  few  out  of  the  great  num¬ 


ber  of  thefe  infledted  and  {harp-pointed  papillae 
in  the  form  of  points.  Nay,  I  would  venture 
to  albert,  that  however  good  the  microfcope 
made  ufe  of  is,  yet  one  cannot  lee  thefe  pa¬ 
pilla1.  diftindtly,  unlefs  we  firft  tear  a  part  of 
the  membrane  of  the  wings  carefully  for  that 
purpofe ;  for  the  (harp  little  tops  or  points 
which  I  have  here  mentioned,  are  only  to  be 
feen  when  all  impediments  are  moft  carefully 
removed. 

The  malleoli.  Tab.  XXXII.  fig.  ii.  h  h,  or 
little  hammers  fixed  to  the  breaft,  whereof  I 
made  mention,  are  of  a  fomewhat  irregular 
fihape,  and  at  their  extremities  are  confiderably 
dilated  :  they  are  there  fmooth  and  of  a  whitifh 
colour.  I  have  obferved  fuch  malleoli  almoft 
in  all  Flies  which  have  only  two  wings.  The 
furface  of  the  thorax  alfo  fhines  a  little,  and 
being  covered  in  a  manner  with  red  briftly  hairs, 
inftead  of  feathers,  it  is  likewife  adorned  with 
a  red  colour. 

The  belly  is  divided  into  eight  rings  kk>  in 
the  fame  manner  as  I  have  exhibited  in  the 
Worm  and  Nymph.  All  thefe  divifions  are 
likewife  as  vifible  in  the  perfect  Gnat,  as  in  thofe 
ftates  lately  mentioned.  I  further,  obferve  that 
the  belly  and  tail  are  every  where  covered  with 
feathers,  which  are  black  in  fome  places  j  and 
this  is  the  reafon  that  the  belly  and  tail  appear 
divided  as  it  were  by  black  rings.  The  other 
little  feathers  intermixed  with  the  former  are 
of  a  white  or  yellowifti  colour,  and  are  wholly 
tranfparent.  Moreover,  the  whole  belly  is  every 
where  covered  with  fine  hairs,  the  extremities 
of  which  curl,  and  feem  to  be  in  fome  meafure 
entangled  in  one  another,  though  in  reality 
they  are  not. 

I  alfo  reprefent  the  head  of  the  female  Gnat, 
fig.  iv.  magnified,  which,  in  refpect  to  the 
ftrudture  of  the  horns,  differs  from  the  male’s 
headtftf  extremely.  Thofe  little  parts  of  the 
head  alfo,  between  and  under  which  the  {heath 
of  the  fting  is  extended,  are  much  fmaller  in 
the  female,  and  diftinguifhed  with  greater  diffi¬ 
culty  b  b.  The  horns  in  this  fex-are  alfo  divided 
as  it  were  with  twelve  parts,  and  they  are  re¬ 
gularly  covered  with  brownifh  hairs  and  little 
feathers.  The  {heath  of  the  fting  c,  and  the 
other  little  parts  are  of  the  fame  ftrudture,  and 
have  the  fame  integuments  that  I  have  before 
defcribed  in  thofe  of  the  male.  Laftly,  that 
nothing  may  be  deficient,  I  likewife  exhibit 
the  female  herfelf  in  her  natural  fize,  in 
fig.  v.  I  have  not  yet  accurately  inveftigated 
the  internal  parts  of  the  Gnat,  and  therefore 
fhall  fay  nothing  of  them  here. 

I  have  occafionally  obferved  many  diftinct 
fpecies  of  Gnats,  but  their  principal  difference 
confifts  in  this,  that  fome  of  them  have  and 
others  have  not  a  fting  or  trunk,  and  therefore 
feem  to  be  harmlefs.  They  likewife  differ 
confiderably  among  themfelves  in  refpedt  to 
their  magnitude,  colours,  and  food  the  place 
wherein  they  live,  and  the  manner  wherein  they 
are  produced  j  and  in  feveral  other  particulars 
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worthy  attention.  At  prefent  I  fhall  fay  no¬ 
thing  more  of  thefe  infers,  being  already  too 
much  fatigued  with  obferving  and  delcnbing 


thofe  particulars,  which  I  have  hitherto  ad¬ 
vanced.  I  fhall  therefore  conclude  this  trea- 
tife,  and  proceed  to  the  hiftory  of  Bees. 


A  TREATISE  on  the 


HISTORY  of  BEES; 

Or  an  accurate  defeription  of 

Their  origin,  generation,  fex,  oeconomy,  labours  and  ufe. 


0  come  hither,  and  behold  the  works  of  God :  how  wonderful  he  is  in  doing  to 
wards  the  children  of  men.  $ 


INTRODUCTION. 


ALTHOUGH  the  majefty  of  the 
immortal  God  is  in  its  nature  inacceffible 
to  mortal  eyes,  his  eternal  power  and  divinity 
are  mod  clearly  and  evidently  feen  in  all  created 
beings :  fome  creatures,  however,  prefent  the 
invifible  God  to  our  contemplation  more  plainly 
than  others,  as  will  appear  from  the  fubfequent 
treatife.  Since,  therefore,  the  mod  wife  and 
great  God  has  been  gracioufly  pleafed  to  blefs 
and  crown  my  indefatigable  and  afiiduous  la¬ 
bours  with  fome  degree  of  fuccefs,  I  hope  that 
his  infinite  power  and  immenfe  wifdom,  as 
well  as  our  own  weaknefs,  will  be  thereby 
made  clearer  than  the  light  at  noon  ;  fo  that 
whoever  perufes  this  treatife,  may  find  matter 
enough  of  wonder,  and  be  led  to  proclaim  and 
admire  the  magnificence  and  wifdom  of  God, 
and  to  blefs  his  inexhauftible  bounty.  It  thefe 
pages,  which  only  exhibit  as  it  were  the  lha- 
dows  of  things,  and  extremely  defective  def- 
criptions  of  the  fecrets  works  of  God,  that  are 
impenetrable  and  impofiible  to  be  fully  invefti- 
aated,  ihould  diredt  the  reader  to  this  true  ufe  ot 
the  refearches,  I  fhall  think  the  pains  I .  have 
taken,  not  only  recompenfed,  but  alfo  fufiiciently 
profperous  and  blelfed  by  the  divine  giace. 

If  any  one  accurately  confiders  the  difpofi- 
tion  and  ftrudture  of  the  fmalleft  _  and  largefl 
animals,  and  compares  them  one  with  another, 
he  will  fee  that  they  agree  not  only  in  the 
above  mentioned  particulars,  but  alfo  in  that 
they  fpring  from  like  principles,  which  are  eggs 
of  their  parents,  as  well  in  the  fmalleft  as  in 
the  largeft  animals  :  and  as  thefe  eggs  increase 
and  are  perfected,  as  it  were  from  very  imall 
and  almoft  invifible  points,  they,  in  the  fame 
manner,  come  to  the  full  period  of  their  in- 
creafe  in  the  fmalleft  animals  as  in  the  largeft. 
Nor  is  there  any  creature  excepted  from  this 
univerfal  law  of  its  origin.  Since  man  alio, 
the  moft  noble  of  all  creatures,  and  who  is  a 
rational  animal,  has  his  origin  or  beginning 


from  an  egg,  and  therefore  cannot,  in  refpedt 
to  his  firft  principle,  prefer  himfelf  to  the 
fmalleft  infedts,  or,  with  regard  to  his  natural 
difpofition  and  ftrudure,  affume  to  himfelf  any 
fuperior  dignity,  in  preference  to  the  moft  mean 
and  contemptible  creatures  the  Loufe  01  Mite. 
That  this  is  moft  certain  in  regard  to  the  human 
fpecies,  I  have  learned  from  experiment,  in  the 
year  1667,  as  did  alfo  the  celebrated  Van 
Home.  This  may  be  feen  in  my  book  infi¬ 
lled,  the  miracles  of  nature.  Further,  it  de¬ 
ferves  notice,  that  as  to  the  principles  or  rudi¬ 
ments  of  fmaller  as  well  as  larger  animals,  the 
former  are  more  confpicuous,  and  moi  e  clearly 
difcernible  in  their  firft  ftate  than  the  lattei. 
And  further,  fince  God  hath  preferibed  certain 
limits  of  magnitude  to  the  fmaller  animals,  be¬ 
yond  which  they  cannot  increafe,  and  which 
limits  are  probably  fituated  in  the  peculiar  ftiuc- 
ture,  or  from  the  weaknefs  of  the  heart,  by 
the  power  of  which  all  the  other  parts  muft  be 
extended  againft  the  gravity  of  the  atmoiphere  ; 
the  fmall  animals,  therefore,  while  in  embryo* 
may  be  much  more  perfedt  than  the  larger . 

To  come  nearer  to  my  purpofe  ;  as  I  pro- 
pofed  in  my  book  of  infefts  publifhed  in  the 
year  1669,  at  fome  other  time  to  treat  ex- 
prefsly  on  the  ftrudture  of  infedts,  and  in  that 
work  to  give  the  particular  hiftory  of  Bees ; 
fayin<r  by  way  of  anticipation,  that  the  king, 
as  commonly  called,  was  a  female,  the  drone 
a  male,  and  that  the  common  Bees  belonged  to 
neither  fex  j  I  fhall,  to  keep  my  promife  with 
the  publiek,  now  treat  particularly  of  the  iiiuc- 
ture,  difpofition,  and  principles  or  rudiments  of 
thefe  three  creatures,  which  are  different  in 
themfelves,  but  of  the  fame  fpecies.  I  fhall 
alfo  occafionally  interfperfe  fome  other  obferva- 
tions  on  the  parts  of  lome  other  infedts,  the 
whole  conftruftions  of  which  I  fhall,  with  the 
divine  favour,  at  fome  other  time  deicnoe  more 
at  large. 
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On  the  twenty-fecond  of  Auguft  1673,  I 
opened  a  Bee-hive,  after  the  Bees  had  fwarmed, 

I  found  fome  thoufands  of  common  Bees  in  it, 
fome  hundred  drones,  and  one  king.  But  as, 
properly  fpeaking,  neither  king  nor  drones  are 
to  be  found  in  the  hives,  as  has  been  already 
obferved  ;  and  fince  it  happened,  through  a  very 
great  and  inexcufable  error,  that  thole  wiong 
names  were  given  to  thofe  creatures,  1  would 
therefore  here  in  the  beginning  inform  the 
reader,  that  through  this  whole  treadle  I  mall 
call  that  pretended  king  by  the  name  of  the 
female  Bee ;  and  to  that  which  is  commonly 
called  the  drone,  I  fhall  give  the  title  of  the 
male  Bee,  and  the  common  Bees,  I  fhall,  for 
diftindion’s  fake,  denominate  working  Bees :  I 
fhall  alfo  in  the  following  pages,  drew  the  very 
clear  and  evident  reafons  which  have  induced 
me  to  make  this  innovation. 

When  I  had  opened  and  deftroyed  a  hive  at 
the  time  above-mentioned,  befides  the  males, 
females  and  working  Bees,  I  found  therein  three 
different  fpecies  of  cells,  or  little  houfes  of  the 
infeds,  which  are  called  by  the  general  name 
of  honey-combs.  In  fome  hundreds  of  thefe 
cells  the  males  were  fed  and  grew,  in  fome  few, 
females  were  generated ;  and  in  the  reft,  of 
which  there  were  fome  thoufands,  the  common 
Bees  were  nourifhed,  brought  up,  and  finally 
changed.  The  cells  of  the  males  and  females 
were  are  this  time  empty,  but  the  cells  of 
the  common  Bees,  though  they  feemed  for  the 
moft  part  empty,  were  many  of  them  really 
full  and  covered  with  wax.  When  I  broke 
thefe  cells  open  with  a  fmall  needle  fixed  on  a 
skewer,  I  found  fome  of  the  Worms  of  the 
Bees  placed  upright  without  any  motion.  In 
fome  other  cells  that  were  covered  in  the  fame 
manner,  there  were  Nymphs  or  Worms  of 
Bees,  which,  by  due  accretion,  had  already 
acquired  the  form  of  Bees,  and  were  to  be  let 
out  from  thence.  In  others  I  found  honey. 
The  reft  of  the  cells  were  open,  and  not  covered 
or  fealed  up  5  and  fome  of  them  had  eggs, 
others  contained  Worms  very  lately  hatched 
out  of  their  eggs,  and  provided  on  every  fide 
of  them  with  food  :  others  again  had  larger 
Worms  ;  and  finally,  others  were  arrived  at 
their  full  bignefs.  Thefe  are  called  the  offspring 
or  ftock,  by  the  keepers  of  Bees  in  our  coun¬ 
try,  and  they  had  yellow  excrements  under 
them. 

In  the  middle  between  thefe  eggs  and  the 
ftock,  were  feen  fome  little  cells  alfo  fealed  up, 
which,  when  I  opened,  I  found  filled  with 
honey  j  for  the  Bees  never  leave  anyplace  empty 
in  their  hive,  but  as  foon  as  any  Worm  is 
changed  into  a  Bee,  they  immediately  fill  its  cell 
witn  fomething  elfe.  Therefore,  if  the  combs 
in  the  upper  part  of  the  hive  are  firft  emptied 
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of  the  young  Bees,  they  firft  put  their  honey 
into  them  ;  but  if  thole  in  the  combs  in  the 
middle  of  the  hive  become  mature  before  the 
others,  they  firft  fill  them  with  honey:  and 
laftly ,  when  the  combs  of  the  loweft  part  of 
the  hive  are  emptied,  they  in  the  fame  manner 
fill  them  before  the  others  with  honey :  but 
they  afterwards  carry  the  honey  repofited  there 
to  the  upper  part  of  the  hive.  This  Clutius 
obferved,  but  I  have  not  yet  feen  it.  The 
Bees  proceed  in  this  manner,  when  the  year 
is  fruitful,  in  order  to  fhorten  the  time,  fo  as  to 
enable  them  to  gather  the'  more  honey,  or 
when  they  are  more  numerous  in  the  hive  ;  for 
then  they  immediately  lay  the  honey  as  foon 
as  there  is  room,  and  afterwards,  when  the 
time  of  making  honey  is  paft,  they  carry  it 
elfewhere. 

This  hive,  therefore,  as  a  common  and 
fraternal  habitation,  contained  the  rudiments 
and  ftock,  the  males  and  females,  with  their 
labouring  fervants,  that  is,  the  common  Bees ; 
and  laftly,  plenty  of  food.  Therefore  it  was 
well  provided  and  prepared  to  bear  fecurely, 
and,  in  a  regular  order,  the  inclemency  of  the 
approaching  winter.  The  order  under  which 
the  Bees  that  live  in  the  winter  months  con¬ 
duct  themfelves  is  this :  they  firft  open  the 
cells  and  eat  the  honey  depofited  in  the  loweft 
part  of  the  hive,  afcending  by  degrees  up  to 
the  upper  parts.  This  they  do  in  order  to 
preferve  a  mutual  warmth  between  them  j 
and  the  female  depofits  her  eggs  in  the  little 
cells  as  they  are  emptied.  Therefore  about 
the  beginning  of  March  I  difcovered  the  ftock 
and  the  Nymph.  Let  no  one  be  furprifed  at 
this,  fince  towards  the  beginning  of  Auguft  I 
have  feen  fome  thoufand  eggs  enclofed  in  the 
ovary  in  the  female’s  body  ;  fo  that  it  is  natu¬ 
ral  for  the  Bees  at  any  time  of  the  year  to  lay 
their  eggs,  and  increafe  their  family.  Bees  are 
not  therefore  confined  to  the  time  of  fwarming 
in  regard  to  the  bufinefs  of  generation  ;  indeed, 
they  are  always  at  this  work,  fince  they  lofe 
fome  of  their  fellow-citizens  by  the  injuries 
of  rain  and  winds,  and  other  inconveniences 
and  diforders  j  in  the  place  of  which  they  are 
obliged  to  fubftitute  young  ones  by  a  con¬ 
tinued  generation. 

Our  keepers  of  Bees  are  wont  to  exprefs 
by  the  following  proverb,  how  foon  the  young 
Bees  are  hatched,  when  they  fay,  that  the 
firft  Swallow  and  the  firft  Bee  give  notice  of 
each  other  *.  There  are  fome,  indeed,  who 
think  this  fhould  be  underftood  of  the  flying 
off  of  Bees,  but  this  does  not  feem  to  be  the 
proper  fignification  of  the  proverb. 

We  muft  obferve  here,  that  fome  of  the 
cells  in  the  hives  are  filled  with  a  matter  of 
various  colours,  which  has  been  gathered  and 


of  rain™0"?  hr  flinno^rT  “corJony  of  Bees,  nothing  more  deferves  our  attention  than  the  certain  prefage  they  have 
for  tri  r'pmnt  *  k'  a  ff  C  •  T  ee  clouds  gathering  for  it,  and  know  where  they  will  fall,  but  their  eyes  are  not  made 
in  before  the  Smw  fh  haVe  W  n0tice’  and  that  *  never  deceives  them.  They  haften  to  the  hive  and  get 

Lv  lei  t  ?°i  f  fen  •  °TTT  feeS  3  Bee  in  the  rain’  unIefs  it  be  a  lame  or  difabled  drone.  In  all  probability 

defer! heel  hv  Pcr ^ ure  °  lc  311  w  11C  1  11  "tgs  rain  j  and  if  we  obferve  the  amazing  ftrufture  of  their  pulmonary  tubes,  as 
defenbed  by  this  author,  there  will  appear  no  wonder  that  they  feel  very  fuddenly  all  changes  in  the  atmolphere.  7 
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laid  together  as  it  were  into  ftrata  or  beds, 
like  Herrings  or  other  merchandize  put  with 
great  art  into  a  barrel,  which  are  by  degrees 
and  at  different  times  heaped  upon  one  ano¬ 
ther.  This  matter  I  found  on  examination 
was  granulated,  and  tafted  fomewhat  fweet. 
Some  of  the  cells  containing  it  were  fealed  up, 
and  others  open  and  only  half  full :  others 
were  fcarce  begun  filling,  and  in  others  again 
began  to  decay.  This  fubftance  is  called  by 
the  Bee-keepers  the  bread  or  food  of  the  Bees, 
wherewith  they  are  faid  to  cure  themfelves 
when  they  have  a  flux.  But  as  credulity  is 
often  the  parent  of  error,  doubting  about  the 
truth  of  that  received  opinion,  I  have  by  vari¬ 
ous  methods  fearched  into  and  examined  this 
fubftance  :  for  it  feemed  to  be  rather  the  rudi¬ 
ment  of  wax.  I  have  therefore  firft  thrown 
it  into  water,  in  which  it  was  quickly  broken 
and  difperfed,  but  it  always  remained  in  grains: 
this  likewife  happened  when  I  put  it  on  my 
tongue.  If  it  be  put  on  a  piece  of  thin  glafs, 
and  placed  on  a  red  hot  coal  covered  with 
afhes,  I  have  obferved  that  by  degrees  it 
wafted,  grew  dry,  hardened,  and  at  laft  be¬ 
come  black.  Nor  does  it  ever  melt  when 
thus  placed  on  the  fire ;  nay,  if  it  be  thrown 
naked  into  the  fire,  or  applied  to  a  burning 
candle,  it  never  burns.  From  thefe  experi¬ 
ments  it  feemed  to  me  not  at  all  to  con- 
fift  of  the  matter  of  fat,  for  the  fake  of  ex¬ 
amining  which  I  had  begun  them,  efpecially 
linee  I  obferved,  that  it  was  very  like  that 
fubftance  which  the  Bees  conftantly  carry 
home,  and  is  fixed  on  the  fifth  joint  of  their 
hinder  legs,  and  which  is  taken  for  wax  by 
all  the  Bee-keepers.  Upon  examining  this 
matter  which  the  Bees  carry  on  their  legs,  I 
difcovered  that  it  is  abfolutely  the  medicinal 
bread  of  the  Bees.  Hence  it  came  to  pafs, 
that  I  could  fcarce  perfuade  myfelf  that  the 
Bees  carry  the  wax  perfect  out  of  the  fields 
without  any  previous  preparation ;  as  I  cannot 
be  hitherto  brought  to  believe  any  thing  like  it 
of  honey,  being  rather  of  opinion  that  this  is 
transformed  into  a  better  united  and  thicker 
liquid,  by  digeftion  in  the  ftomach  of  the 
Bees :  though  it  may,  however,  be  poflible 
that  in  the  fruitful  and  hotter  lummers,  the 
Bees  may  colledt  the  honey  as  they  find  it 
prepared  by  nature  in  flowers  into  the  cavity 
of  their  trunk  :  as  the  trunk  is  full  of  irregu¬ 
lar  parts,  and  as  it  were  fet  or  planted  with 
glandules;  hence  it  follows  that  the  honey 
may  likewife  fuffer  fome  change  in  it.  As 
to  the  wax  I  do  not  doubt  but  it  is  pre¬ 
pared  by  the  Bees.  However  this  matter 
may  be,  when  I  afterwards  laid  thefe  doubts 
before  the  moft  intelligent  Bee-keepers,  they 
were  all  unanimoufly  obliged  to  allow  that 
no  difference  could  be  obferved  between 
the  bread  or  food  of  Bees  and  the  wax, 


which  the  Bees  had  carried  frefh  into  their 
hives  *. 

I  therefore  mixed  this  bread,  as  it  is  called., 
with  honey,  in  order  to  fee  whether  I  could 
gather  any  thing  from  thence,  but  the  event 
of  the  experiment  taught  me  that  I  had  laid 
too  great  ftrefs  on  theory.  In  the  beginning, 
indeed,  when  it  is  firft  mixed,  it  becomes  a 
very  clammy  and  glutinous  mafs ;  and  it  runs 
more  thin  than  the  honey  did  before,  and  be¬ 
comes  ftill  more  foft  when  expofed  to  the  fire  : 
but  when  it  fuftains  the  force  of  the  fire  a 
little  longer,  it  foon  difcovers  its  former  na¬ 
ture.  It  likewife  breaks  in  water,  nor  does 
it  much  recede  from  its  former  nature  or  dif- 
pofition. 

From  that  experiment  I  am  inclined  to  be¬ 
lieve  that  this  is  the  fubftance  from  which  the 
Bees  prepare  their  wax.  But  I  think  they  do 
this  bufinefs  by  the  help  of  their  faliva  or  of 
the  execrated  and  digefted  honey.  And  hence 
though  what  is  commonly  faid  may  probably 
be  true,  that  Bees  ufe  this  matter  as  a  medi¬ 
cine  ;  yet  I  do  not  doubt  but  they  gather  it  in 
the  time  of  plenty,  that  when  fcarcity  comes, 
or  when  wet  and  cloudy  weather  approaches, 
or  when  they  cannot  from  any  other  caufe  fly 
out  of  the  hives,  they  may  take  their  time  to 
perfect  it.  Any  one  may  know  by  an  eafy 
experiment  whether  this  matter  be  fo.  The 
Bees  therefore  feem  to  behave  with  refpeft  to 
this,  in  the  fame  manner  as  they  ufually  do 
in  regard  to  honey,  of  which  they  gather  more 
than  they  have  immediate  occafion  for,  that 
they  may  live  thereon  in  the  time  of  necefiity. 
This  abundant  quantity  amounts  to  fometimes 
thirty,  forty,  fifty,  or  fixty  pounds.  Nay, 
their  zeal  and  earneftnefs  to  gather  honey 
urges  them  fo  far,  that  they  fometimes  throw 
their  ftock  or  young  out  of  the  hives  and  fill 
the  emptied  cells  with  honey  :  but  I  fhould 
think  there  is  fome  other  reafon  for  this  a<ft, 
which  yet  remains  to  be  confidered  and  dif¬ 
covered. 

I  think  that  the  Bees  probably  gather  this 
matter  in  order  to  form  and  perfect  it  into 
wax  in  the  times  of  fcarcity,  to  cover  up  the 
little  cells  of  the  combs  therewith,  and  to 
faften  it  on  the  webs  of  the  fpinning  Worms. 
This  I  fhall  afterwards  explain  more  at  large. 
I  am  likewife  inclined  to  think  that  this  mat¬ 
ter  ferves  alfo  to  dole  up  the  door  or  opening 
of  the  hive  when  winter  approaches,  or  at 
leaft  to  make  it  narrower  by  way  of  defence 
againft  the  inclemency  of  the  cold  :  unlefs  one 
fhould  think  it  more  probable  that  they  fepa- 
rate  the  matter  they  ufe  for  this  purpofe  from 
the  reft  of  the  wax,  or  gather  this  peculiar 
glue  from  beech  and  poplar  trees;  with  which, 
as  the  Bee-keepers  fay,  they  afterwards  not 
only  make  the  door  or  opening  narrower,  but 
alfo  cover  all  the  lower  part  of  the  hive  itfelf. 


*  The  French  give  with  great  propriety  the  name  Bees-bread,  Pain  des  Abeiles,  to  the  farina  or  dufty  fubftance  lodged  in 
the  antherae  of  flowers.  It  is  certain  that  they  eat  this,  and  that  it  is  afterwards  converted  into  wax  in  their  ftomachs,  for  they 
collett  vaft  quantities  of  it  when  they  have  no  combs  to  make,  and  ufe  it  merely  as  food. 
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and  plank  It,  and  make  a  regular  margin  or 
border  on  the  infide  *  The  bread  of  the 
Bees  appears  therefore,  in  the  opinion  of  the 
Bee-keepers,  to  be  fomewhat  different  from 
the  wax  ;  but  in  my  opinion  it  is  the  very 
matter  or  fubftance  of  the  wax  itfelf,  not  yet 
prepared.  In  order  to  view  and  inveftigate  the 
ftrudture  of  the  Bee-bread,  nothing  is  more 
proper  than  to  make  ufe  of  a  microfcope  m 
the  manner  following  :  the  Bee-bread  is  to  be 
put  into  a  glafs  full  of  clear  water,  and  then 
fhaken  a  little,  in  order  to  feparate  it  into  a 
fine  dull ;  and  when  this  does  not  fucceed 
quick  enough,  it  may  be  accelerated  by  break¬ 
ing  it  with  a  fmall  fine  pencil.  This  dull;  is 
afterwards  to  be  put  upon  a  very  thin  piece  of 
glafs,  as  near  as  poffible  to  the  flame  of  a 
lamp;  then  the  glafs  is  by  a  little  ftarch  to 
be  fattened  to  a  fmall  piece  of  cork,  which 
is  afterwards  to  be  fixed  on  the  point  of  a 
needle  and  put  under  the  microfcope.  Thus 
it  will  be  found  that  the  Bee-bread  confifts 
only  of  fine  globules  of  equal  form  and  mag¬ 
nitude  ;  they  have  commonly  three  or  four 
corners,  but  they  are  often  alfo  round  :  this 
angulated  figure  may  probably  be  owing  to 
the  folidity  and  compaótnefs  of  thofe  little 
parts,  which  the  Bees  bring  them  into  with 
their  teeth :  between  thefe  little  parts  are 
found  fome  yet  more  minute  ones.  But 
though  the  particles  of  which  that  bread  con¬ 
fifts  are  very  fine  and  delicate,  yet  one  may, 
not  the  lefs  manifeftly,  perceive  them  upon 
the  tongue  ;  for  when  this  Bee-bread  is  tailed 
or  chewed,  it  feels  like  a  fine  fand  in  the 
mouth,  or  as  fugar  undiffolved,  or  divided 
only  into  little  grains  or  angular  little  cryftals. 
Moreover,  when  that  bread  breaks  to  pieces  in 
water,  it  never  diffolves ;  but  the  parts  con- 
ftantly  retain  their  former  figures,  and  are  only 
feparated  and  parted  from  each  other.  But 
whether  thefe  globules,  when  worked  into 
wax,  are  ground,  chewed  or  broken  with  the 
Bee’s  two  teeth,  and  mixed  with  the  faliva ;  or 
whether  they  are  mixed  with  the  fat  or  poifon- 
ous  liquor  of  the  Bee’s  fling,  in  order  for  form¬ 
ing  the  wax,  is  a  matter  which  flill  remains 
to  be  invefligated. 

It  is  wonderful  that  the  fat  both  of  men 
and  beafls  alfo  confifts  of  fuch  minute  grains 
and  particles,  which  when  any  perfon  has  a 
mind  to  fee  them  diftindtly,  he  muft  manage 
and  view  it  in  the  manner  abovementioned. 
The  fat  cannot  be  feparated  by  water  into 
fmall  parts,  and  therefore  in  order  to  break  it 
fufticiently,  it  muft  be  fhaken  a  little  in  fpirit 
of  wine  :  for  thus  it  will  very  eafily  divide 
into  minute  globules.  If  it  be  afterwards  put 
on  the  glafs  and  examined  in  the  manner  be- 
forementioned,  it  makes  a  very  agreeable 
appearance. 


This  contrivance,  wherewith  we  unite  to¬ 
gether  fuch  fine  and  fmall  things,  put  on  glafs 
that  they  may  be  afterwards,  when  dry,  viewed 
with  a  microfcope,  I  here  mention  for  no 
other  reafon  but  becaufe  it  anfwers  on  many 
occafions  :  for  a  great  many  things  which 
could  not  be  otherwife  examined,  are  by  this 
means  very  eafily  difcovered,  as  will  be  made 
more  evident  in  the  following  pages. 

To  return  to  the  Bee-bread,  we  muft  ob- 
ferve  that  many  fpecies  of  Mites  feek  after  it ; 
and  thofe  infedls  are  alfo  fond  of  unmelted  fat. 
This  may  probably  be  owing  to  the  many  skins 
the  fat  is  furrounded  with ;  which  are  con- 
fumed  in  the  melting,  and  which  in  the  na¬ 
tural  ftate  principally  ferve  thofe  creatures  as 
their  food.  One  may  fometimes  obferve  cer¬ 
tain  globular  particles  in  that  wax,  with  which 
the  little  cells  of  the  Bees  are  ftopt,  and  as  it 
were  fealed  up:  and  by  this  new  argument 
the  opinion  which  I  have  before  propofed, 
that  the  Bee-bread  is  really  of  the  fubftance 
and  nature  of  wax,  is  confirmed.  When  wax 
has  been  for  fome  time  fteeped  in  fpirit  of 
wine,  it  becomes  very  brittle,  and  feparates  in¬ 
to  little  particles,  which  feem  alfo  to  be  fome¬ 
what  like  the  broken  or  divided  bread  of  Bees ; 
but  that  experiment  ought  to  have  been  made 
with  virgin  wax,  which  I  could  not  yet  do, 
having  been  otherwife  engaged. 

Notwithftanding  all  thefe  things,  we  fome¬ 
times  fee  that  the  Bees  carry  real  and  perfect 
wax  into  the  hives.  This  is  compofed  likewife 
of  globules ;  but  they  are  four  times,  fix  times, 
nay,  often  ten  times  larger  than  the  grains  of 
the  Bee-bread :  thefe  globules  are  likewife  of 
an  irregular  figure.  The  Bees,  no  doubt, 
fteal  this  wax,  and  bite  it  with  their  teeth  from 
the  wax  made  by  other  Bees  ;  and  afterwards 
fix  it  on  their  hinder  legs  in  order  to  carry  it 
into  their  hives.  Therefore  thefe  little  lumps 
are  agreeable  to  the  meafure  and  magnitude  of 
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their  bite,  or  are  proportioned  to  the  quantity 
which  the  Bees  can  take  off  a  cake  of  wax, 
when  foftened  by  the  fummer  heat. 

But  if  we  attentively  confider  the  experi¬ 
ments  that  have  been  hitherto  explained  con¬ 
cerning  the  Bee-bread,  and  at  the  fame  time 
attend  to  its  granular  compofition,  it  does  not 
feem  very  probable  that  the  Bees  can  live  on 
it  as  their  food  in  winter";  for  the  Bees  can 
take  into  their  bodies  only  a  matter  that  is  not 
thicker  than  the  honey  itfelf,  fince  they  have 
a  very  narrow  and  flender  trunk.  Therefore, 
the  Bee-keepers  always  reject  granulated  ho¬ 
ney,  or  that  which  is  cryftalized  or  concreted 
into  lumps,  as  unfit  for  feeding  of  Bees,  nor 
do  they  ever  give  it  to  them  to  eat ;  but  in 
winter  time  they  fill  fplit  elder  flicks  with 
liquid  honey,  and  draw  them  through  from 
one  fide  of  the  hive  to  the  other.  If  any 


*  Befide  wax  and  honey,  the  Bees  collect  a  certain  reiinous  fubftance,  which  authors  call  Propolis.  It  is  of  a  browniiji  red 
colour,  very  clammy,  and  a  perfedt  vegetable  refin.  They  ufe  this  to  Hop  up  holes  or  cracks  in  the  hive,  and  to  ftrengthen 
weak  peaces.  It  is  not  of  the  nature  of  wax,  for  it  will  diffolve  in  fpirit  of  wine  ;  and  we  are  not  certain  from  what  plants,  or 
parts  of  plants  they  get  it.  The  ancients  were  acquainted  with  this  fubftance,  but  they  fay  it  was  of  a  difagreeable  fmell ; 
with  us  it  is  aromatick.  Probably  the  fcent  varies  according  to  the  plants  whence  it  is  obtained. 
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perfon  fhould  objedt  that  the  Bees  can  bruife 
or  grind  this  bread  with  their  teeth,  and  after¬ 
wards  fwallow  it ;  the  anfwer  is,  that  the 
Bees  can  do  the  fame  with  the  granulated 
honey.  My  difficulty,  therefore,  ftill  remains 
unfolved,  unlefs  any  one  fhould  imagine  that 
the  Bees  grind  or  bruife  the  grains  of  thisfflread 
in  their  jaws,  and  then,  after  mixing  them  with 
the  faliva,  or  with  frefh  honey,  by  that  help, 
attradt  and  fuck  them  through  their  narrow 
trunk  j  fince,  befides  this,  they  have  no  other 
paffage  into  the  body  for  this  purpofe.  From 
thefe  reafons  I  am  the  more  confirmed  in  this 
opinion,  fince  the  orifices  of  the  trunk  in 
Bees  are  fo  imperceptible,  that  they  do  not 
feem  to  me  to  be  larger  than  the  mouth  of 
the  meieraic  veins,  or  ladteals,  that  open  in¬ 
to  the  inteftines,  and  which  will  admit  only 
very  thin  liquids,  and  fuch  as  are  purified  to 
the  higheffc  degree. 

We  might  further  ask  how  this  Bee-bread 
acquires  its  roundifh  figure  ?  alfo,  whether  it 
be  dew,  or  whether  the  effluvia  of  flowers 
and  fruits,  firft:  refolved  into  vapours  and  af¬ 
terwards  condenfed  in  this  form  ?  or,  finally, 
whether  it  has  its  origin  from  any  other  con¬ 
creted  fluid,  reduced  to  a  globular  form  by 
force  of  the  incumbent  atmofphere  ?  we  have 
not  yet  fufficient  experiments  to  determine 
thefe  matters ;  for,  as  Bacon  juftly  obferves, 
we  muft  not  feign  or  devife,  but  find  out  and 
difcover  what  nature  produces,  and  how  fhe 
operates.  Something  like  this  prefents  itfelf 
to  our  view  in  nature,  as  may  be  obferved 
particularly  in  gums ;  between  the  petals  of 
the  flowers  of  hops,  there  are  alfo  feen  a  great 
number  of  fuch  granules  which  are  of  a 
bitter  tafte. 

My  honoured  father,  the  fooner  to  have 
ripe  grapes,  brought  fome  vine  branches  into 
a  little  fhed,  built  in  his  garden  for  that  pur¬ 
pofe,  making  openings  in  the  windows  to  let 
them  in.  I  obferved  that  about  thefe  branches 
there  was  often  an  infinite  number  of  white 
pellucid  cryftal-like  globules,  which  were 
fomewhat  modi  and  clammy ;  nor  could  I 
ever  melt  thofe  particles,  or  refolve  them  into 
vapours,  becaufe  there  always  remained  fome 
matter  from  them,  which  hardened  in  drying. 
This  I  mention  particularly,  that  I  may  be 
able  to  explain  witk-greater  accuracy  the  na¬ 
ture  of  that  peculiar  mouldinefs  to  which  the 
Bee-bread  is  fubjedt ;  for  though  this  mouldi¬ 
nefs  appears  to  be  compofed  of  hairy,  or  fea- 
ther-like,  or  downy  little  parts,  or,  as  the 
celebrated  Dr.  Hooke  has  delineated  in  his 
micrography,  of  a  peculiar  kind  of  minute 
plants,  yet  it  really  confifts  of  an  accumula¬ 
tion  of  globules  that  are  fome  bigger  than 
others.  This  was  firft  fhown  me  at  Delphos 
by  the  induftrious  Leuwenhoek,  by  the  help 
of  a  microfcope  conftrudted  after  the  model 
of  that  invented  by  the  honourable  Mr. 
Hudde  conful  at  Amfterdam.  And  therefore 
as  to  this  matter,  I  think  that  bodies  when 
they  contrad  mouldinefs,  emit  only  effluvia 


and  vapours,  which  are  propelled  forward  by 
force  of  the  fermenting  and  heated  matter; 
and  which,  being  again  condenfed  by  the 
colder  atmofphere,  put  on  a  globular  figure, 
becaufe  they  are  on  every  fide  equally  fur- 
rounded  by  the  incumbent  air  ;  and  as  whillt 
fome  of  thefe  globules  are  following  others, 
and  continually  propel  each  other  higher  into, 
or  towards,  the  air ;  hence  are  produced  thofe 
uneven,  hairy,  and  oblong  little  parts. 

The  nature  of  wax  fhould  have  been  more 
accurately  inveftigated,  in  order  to  difcover 
whether  any  fattifh  or  inflammable  matter  be 
orginally  mixed  therewith  out  of  the  body  of 
the  Bee,  which  may  be  eafily  fhewn  from 
the  fcrudure  of  the  adjacent  parts  :  for  the 
fecretions  of  the  body  are  very  wronderful ; 
here  fat,  there  oil;  in  one  place  gall,  in  an¬ 
other  infipid  humours;  on  one  fide  an 
aqueous  or  watry,  and  on  the  other,  a  clammy 
and  glutinous  fubftance  ;  in  one  place  volatile 
falts  of  an  ill  tafte,  and  in  another  fweet, 
aromatic,  and  oily  volatile  falts.  Of  this  laft 
fort  is  civet,  wherewith  if  paper  be  daubed 
it  bears  writing  on  it;  and  by  this  telt  we 
molt  certainly  difcover  whether  civet  be  ge¬ 
nuine.  But  thefe  refearches  would  take  up 
great  time  and  very  great  labour,  for  there 
is  not  on  every  occafion  a  free  admittance  to 
all  the  fecrets  of  nature  ;  and  the  incompre- 
henfible  weaknefs  of  our  ftrength  is  confined 
in  every  ftep  within  its  Hated  limits  and 
narrow  bounds. 

I  pafs  now  to  the  comb,  or  the  cells  and 
tubes  of  the  Bees,  which  they  form  and 
conftrudt  with  wax,  then  fill  with  honey, 
and  again  clofe  up  wdth  wax  ;  hence  the  comb 
properly  fignifies  wax  formed  into  cells  and 
filled  with  honey.  I  fhall  firft  treat  of 
the  cells  of  the  working  Bees,  then  of  thofe 
of  the  males,  and  laftly,  thofe  of  the  females. 
All  the  cells  of  the  working  Bees  are  hexa¬ 
gonal  both  above  and  below,  but  the  angles 
of  the  upper  part  are  equal  among  themfelves; 
that  is,  they  are  equally  wide,  whereas  in  the 
lower  part  the  angles  are  unequal ;  for  three 
of  them,  in  that  part,  are  funk  deeper  than 
than  the  other  three  ;  the  reafon  of  which  is, 
becaufe  every  cell,  if  it  be  a  regular  edifice, 
is  built  on  the  foundations  of  three  other  cells. 
Since  therefore  the  foundation  of  the  Bees 
cells  tend  obliquely  downwards,  like  a  triangle, 
therefore  two  angles  make  only  one  defend¬ 
ing  oblique  angle  :  and  confequently  the 
internal  bafe  of  the  cells  conftantly  tends 
obliquely  downwards,  and  is  divided  into  three 
diftinefb  parts,  each  of  which  anfwers  to  the 
two  fides  of  the  hexagonal  circumference  of 
the  cell.  The  three  angles  juft  mentioned 
are  commonly  right  angles ;  and  when  they 
are  pierced  with  a  needle,  that  is,  if  every 
angle  of  the  foundation  be  perforated,  fo  that 
each  cell  is  pervious  by  three  apertures  or  holes, 
then  thofe  three  apertures  penetrate  on  the  other 
part  into  three  diftindt  cells.  It  appears  mofi: 
evident  from  this  palpable  argument,  that  a 

cell 
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cell  is  founded  always  upon  thiee  other  cells, 
and  therefore  has  a  common  diviiion  with 
them;  for  none  of  the  cells  is  circumfcribed 
by  any  limits  or  partitions  peculiar  to  it  alone, 
fmce  all  things  are  common  between  the  Bees 
as  between  brothers.  If  the  edifice  be  irregular 
it  fometimes  happens  that  one  angle  of  a 
cell  refirs,  or  is  fupported  on  a  fourth  cell : 
this  does  not  happen  frequently,  though  I 
have  lately  obferved  it  in  a  work  that  was 
pretty  regularly  built. 

The  foundation  of  the  cells  is  placed  in  the 
middle,  and  the  cells  on  every  fide  reft  on 
this  foundation,  which  is  commonly  like  a 
wall,  perpendicularly  extended  from  the  up¬ 
per  towards  the  lower  parts ;  and  then  on  each 
fide  againft  this  kind  of  wall  are  placed  cells 
lying  obliquely  on  their  fides.  Suppofe  fome 
empty  ale  or  beer  glaffes  to  be  piled  upon  each 
other  againft  the  fideofa  thin  wall,  andyou  will 
in  fome  meafure  underfirand  the  difpofition  of 
thefe  little  cells :  fix,  eight,  or  more  fuch 
walls,  furnifhed  with  cells,  are  fometimes 
found  in  one  hive,  and  they  are  always  placed 
at  luch  a  diftance  from  each  other,  as  to 
afford  the  Bees  an  eafy  paftage  between  them. 
But,  left  thefe  combs  fhould  fall  down  when 
they  are  full  of  honey,  the  Bee-keepers  fix 
little  flicks  in  the  hives  when  they  are  empty, 
about  which  the  Bees  form  their  works  of 
wax. 

All  thefe  cells,  as  well  as  their  foundation, 
are  formed  of  a  continuous,  but  not  conti¬ 
guous,  matter,  fo  that  all  things  are  continued, 
nor  can  the  cells  be  feparated  from  each  other 
by  any  artifice,  but  by  breaking  or  cutting 
them,  whatever  fome  might  have  erroneoufly 
imagined,  thinking  that  every  Bee  built  its 
own  refpedtive  cell.  Of  this  matter  we  fhall 
treat  hereafter  more  at  large  in  its  proper  place. 

If  the  whole  edifice  be  regular,  then  five  of 
thefe  little  cells  make  exactly  an  inch,  and 
fifty-five  an  Holland  foot.  Hence  a  French 
gentleman  obferving  this,  and  imagining  that 
thefe  cells  were  conftantly  built  after  the  fame 
rule,  thought  he  had  difcovered  an  everlafting 
meafure,  which  as  it  could  never  be  deftroyed 
might  be  introduced  among  all  nations.  This 
invention  would  be  certainly  confirmed,  and 
its  importance  proved,  if  thefe  little  cells  were 
always  fo  exactly  conftrudted,  and  the  combs 
in  all  nations  were  conftantly  of  the  fame 
magnitude  ;  but  with  us  the  combs  are  not 
always  fo  exa&ly  regular  as  is  commonly  be¬ 
lieved,  though  if  we  view  the  cells  only  cur- 
forily,  they  do  not  feem  to  differ  a  hairs 
breadth  in  meafure  from  each  other.  If  any 
one  compares  them  accurately  one  with  ano¬ 
ther,  he  will  fometimes  find  them  irregular ; 
efpecially  when  they  are  made  by  the  Bees  in 
fuch  a  manner,  as  to  fit  them  only  for  receiv¬ 
ing  the  honey.  The  three  parts  of  the 
foundation  of  the  cells  that  tend  obliquely 
downwards  are  ufually  fquare,  but  they  are 
fometimes  oblong,  and  fometimes  of  a  rhom- 
boidal  figure ;  nay,  I  have  obferved  that  fome 
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of  them  were  longer  or  (hotter  than  others, 
and  were  alfo  fometimes  narrower  and  fome¬ 
times  broader.  Nor  does  every  little  cell  reft 
conftantly  on  three  cells,  but  fometimes  on 
two  and  an  half,  and  fometimes  on  three,  and 
a.  part  of  the  fourth.  Moreover,  thefe  entire 
cells  are  fometimes  twice  or  thrice  as  long  as 
ufual,  and  they  are  likewife  fometimes  crooked 
or  finuated,  altogether  like  the  cells  of  Hor¬ 
nets,  which  are  commonly  fomewhat  crooked, 
becaufe  they  are  extended  little  beyond  their 
foundation  or  center.  Bees  never  build  in  this 
manner,  unlefs  when  very  great  plenty  of 
honey  offers  to  be  gathered,  for  then  I  have 
leen  cells  full  of  honey,  fealed  up  and  fuf- 
pended  like  large  lumps  of  earth  in  the  hive. 

In  regard  to  the  cells  of  the  female  Bees, 
erroneoufly  called  the  kings,  and  the  parts 
where  they  are  joined  to  others,  confiderable 
irregularities  frequently  occur ;  though  all  of 
them  viewed  curforily  may  feem  alfo  to  be 
very  regular. 

We  muff;  further  obferve,  that  the  Bees 
never  build  their  cells  feparately,  that  is,  fo  as 
to  perfedt  one  before  they  begin  another  ;  they 
always  enter  upon  building  a  great  number  of 
cells  together  with  their  foundation  at  one 
and  the  fame  time.  In  the  beginning  of  the 
work,  they  lay  that  hollow  triangular  founda¬ 
tion  which  bends  down  obliquely,  and  termF 
nates  or  gathers  itfelf  in  acutely ;  then  they 
conftrudi;  the  lower  and  hexagonal  or  unequal 
fides :  fo  that  in  one  and  the  fame  hive,  may 
be  feen  at  the  fame  time,  the  beginning  of  the 
foundation,  and  the  rudiments  of  the  hexagonal 
divifions  of  the  cell  on  one  fide,  and  the  fame 
cell  on  the  other  fide,  raifed  higher  on  the 
fame  foundation,  and  other  fides  again  but  juft 
begun  and  riling.  Moreover,  in  regard  to  this 
building  of  the  cells,  a  very  wonderful  and  ar¬ 
tificial  direction  or  management  of  the  Bees  is 
to  be  mentioned.  This  they  put  in  practice 
when  the  rifing  hexagonal-  fides  of  the  cells 
are  very  thin  and  weak;  and  when  they  have 
a  mind  to  leave  fuch  cells  imperfect  for  fome 
time,  which  is  the  cafe  when  the  female,  in 
order  to  lay  her  eggs,  goes  to  another  part  of 
the  hive  ;  as  I  (hall  explain  more  at  large  here¬ 
after.  When  this  happens,  the  Bees  firft  for¬ 
tify  all  the  edges  or  borders  of  the  hexagonal 
and  imperfect  fides,  left  they  (hould  be  broke 
or  bent  in  the  mean  time,  which  might  eafily 
happen  by  the  frequent  running  of  the  Bees 
over  them.  They  therefore  furnifh  the  (ides 
of  the  imperfedt  cells  with  a  margin  or  bor¬ 
der  glued  thereon  in  the  upper  part,  and  pre¬ 
pared  of  a  thicker  and  more  folid  fort  of  wax, 
and  they  put  this  waxen  border  on  the  extreme 
circumference  of  the  hexagonal  (ides,  fo  that, 
by  this  means,  the  hexagonal  figure  of  the  cells, 
which  was  beginning  regularly  to  (hew  itfelf, 
is  again  in  a  manner  obfcured.  They  fome¬ 
times  alfo  border  the  cells  that  are  finilhed  and 
perfected  ;  from  which  this  further  good  arifes, 
that  when  iuch  cell  is  to  be  afterwards  clofed 
up,  there  is  no  neceflity  for  fo  much  time  or 
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wax.  The  Bees,  therefore,  ufe  the  fame  pre¬ 
caution  in  refpetft  to  their  imperfect  cells,  as 
if  any  perfon  fhould  cover  the  extreme  edges 
or  borders  of  the  tender  and  broken  fides  of 
a  glafs  cup  with  fealing  wax,  in  order  to 
ftrengthen  it  and  handle  it  with  lefs  danger. 

The  cells  of  the  males  are  one  third  lefs 
than  thofe  of  the  common  Bees,  but  they  are 
made  in  the  fame  manner 3  and  they  are 
commonly  placed  in  the  lowed:  part  of  the 
comb 5  for  they  are  built  after  all  the  other 
cells  are  finilhed  5  fometimes  there  are  three 
hundred,  four  hundred,  or  even  more  of  thefe 
in  one  hive,  but  often  fewer.  The  Bee-keepers 
attribute  the  fmaller  number  of  thefe  cells  to 
the  drynefs  of  the  year,  and  the  greater  num¬ 
ber  to  plenty  of  rain  in  the  air :  hence  they 
fay  that  a  great  number  of  males  in  a  hive  is 
a  fign  of  a  very  wet  year.  But  thefe  are  mere 
fancies,  arifing  from  a  notion,  that  the  Bees, 
when  the  feafons  are  dry,  are  intent  only  on 
gathering  honey 3  and,  on  the  contrary,  in 
wet  feafons,  mind  principally  generation,  but 
though  thofe  perfons  have  kept  Bees  fifty 
years,  they  underftand  nothing  of  the  bufi- 
nefs  of  their  generation,  nor  do  they  know 
what  fort  of  a  creature  the  breeding  Bee  is, 
for  they  call  it  the  male.  I  would  not  have 
it  underftood  here,  that  the  number  of  the 
cells  which  I  exhibit  is  abfolute  and  exaft, 
for  I  have  made  the  calculation  in  general 
from  their  numbers 3  nor  have  I  even,  very 
accurately,  counted  them  all. 

There  are  fometimes  thirty  female  cells 
found  in  one  hive  few  are  perfed:,  but  a  great 
many  unfinifhed 3  their  ftrudture  is  not  regular, 
but  they  are  for  the  mod:  part  oblong,  and 
roundifh,  and  fomewhat  pear-fhaped :  fome¬ 
times  they  are  confiderably  ftraigh ter,  and  have  a 
lefs  dwelling  than  a  pear,  but  others  again  are 
fomewhat  more  globular.  Their  external  fur- 
face  is  unequal,  rough,  and  marked  or  diftin- 
guifhed  by  little  holes  and  exuberant  promi¬ 
nences,  and  is  conformed  only  to  the  figure 
of  the  comb.  The  infide  of  the  cells  of  the 
common  Bees  has  a  very  fmooth  and  polifhed 
furface 3  but  thefe  differ  again  from  them  in 
that  they  form  a  cavity  like  that  of  a  bottle  or 
a  fcooped  pear  5  from  this  fhape,  they  are  very 
capacious,  and  furpafs  in  bignefs  the  cells  of 
the  common,  and  thofe  of  the  male  Bees. 
The  females  therefore  have  a  much  larger 
fpace  than  the  other  Bees  to  turn  themfelves 
more  freely  in  their  cells 3  the  reafon  of  this 
difference  I  fhall  explain  in  its  proper  place. 
The  cells  of  thefe  females  are  ufually,  nay, 
almoft  always  fituated  near  the  borders  and 
prominent  extremities  and  edges  of  the  hive, 
and  are  feldom  found  placed  in  the  center  or 
in  the  middle  between  the  other  cells  3  all 
thefe  particularities  tend  to  certain  ufeful  ends, 
and  therefore  the  laws  of  making  them  were 
not  impreffed  on  thefe  little  creatures  without 
defign,  by  the  moft  wife  Creator.  I  fhall 
now  endeavour  to  illuftrate  with  figures  what 
I  have  hitherto  related.  The  firft  figure, 
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Tab.  XXIII.  exhibits  a  regular  hive  of  com¬ 
mon  Bees,  as  it  prefents  its  hexagonal  and 
regular  feclions  to  the  eye,  when  viewed  in 
the  upper  fide  3  nor  could  it  be  poflible  to  de¬ 
lineate  thefe  fedtions,  without  the  affiftance 
of  forne  new-invented  lines  3  which  being  al¬ 
lowed,  it  is  then  eafy  to  defcribe  the  fecftions, 
for  which  reafon  I  here  delineate  fome  of 
thefe  lines.  The  fecond  figure  under  the  letter 
a  exhibits  three  fingle  cells  of  the  common 
Bees,  broken  from  the  reft  of  the  comb,  with 
their  triangular  bafis  running  down  obliquely. 
The  letter  b  reprefents  one  cell  only,  entirely 
feparated  from  all  the  reft  3  in  this,  befides 
the  obliquely  defcending  triangular  founda¬ 
tion  c,  are  likewife  feen  under  the  letters  d  d 
two  unequal  or  uneven  parts  or  productions 
of  the  hexagonal  fides.  Now  if  you  fuppofe 
this  cell  b  placed  on  the  cells  a  3  it  will  follow 
that  its  three  oblique  angles  agree  with  the 
three  angles  of  thefe  cells,  and  are  fupported 
by  them.  The  third  figure  fhews  a  little  cell  cut 
through  the  middle,  in  which  may  be  feen  the 
triangular  foundation  and  the  fix  fides;  one  of 
them  is  formed  out  of  the  oblique  angles,  as 
appears  at  the  letters  b  b.  Moreover,  fig.  iv. 
fhews  fifteen  little  cells,  cut  on  each  fide,  be¬ 
tween  which  a  part  of  the  triangular  founda¬ 
tion,  which  runs  obliquely,  is  plainlyfeenin  each 
cell.  It  is  here  alfo  evident  in  what  manner 
thefe  cells  ab  are  built  upon  the  fame  founda¬ 
tion  d  whereon  the  cells  of  the  other  fide  reft  c. 
Again,  the  letter  d  very  exadtly  reprefents  the 
the  triangular  foundation,  which  runs  in 
obliquely,  as  it  really  is  feen  in  nature.  The 
fame  is  likewife  delineated  under  the  letter g 
between  the  cells  of  each  fide,  but  it  is  here 
divided  by  a  fecftion  which  paffes  through  the 
two  angles.  The  letters  ffff  exhibit  two 
long  fides  of  the  cells  3  but  the  letters  eee  e 
the  two  fhorter  fides.  For  every  cell,  as  I  have 
obferved  before,  has  in  its  lower  part  three 
longer  and  three  fhorter  diverging  fides,  which 
in  the  upper  part  are  of  an  equal  length. 

The  fifth  figure  which  follows  next,  reprefents 
fome  cells  of  the  males,  which  are  a  third  part 
larger  than  thofe  of  the  common  Bees.  In 
order  to  render  this  difference  the  more  con- 
fpicuous,  I  have  delineated  them  fomewhat 
larger  than  they  really  are.  Between  each  of 
thefe  cells  is  feen  that  triangular  obliquely  di¬ 
verging  bafis,  each  of  whofe  angles  agrees  with 
the  defcending  fides  of  the  cell.  But  I  have 
not  delineated  the  cells  that  are  built  on  one 
fide  of  this  bafis,  becaufe  it  did  not  feem  ne- 
ceffary.  To  the  upper  part  of  thefe  cells  is 
obferved  to  adhere  a  pear-fhaped  lodgement  of 
the  nature  of  a  cell :  this  is  defigned  for  the 
females.  It  is  irregular  in  the  upper  part,  and 
is  adorned  as  it  were  with  depreflions  or  little 
holes,  here  and  there  impreffed  on  the  wax. 

If  the  cells  hitherto  defcribed  have  been 
lately  finifhed,  and  have  not  yet  any  honey,  or 
Bee-bread,  or  eggs,  or  Worms,  or  riper  iffue 
in  them,  in  that  cafe  their  fubftance  is  genuine 
virgin  wax,  which  has  no  foulnefs  among  it, 
U  u  and 
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and  may  be  all  melted.  On  the  conti  ary,  the 
wax  that  is  whitened  by  bleaching,  and  which 
is  fold  in  the  fhops  by  the  title  of  virgin  wax, 
has  nothing  but  the  name,  lince  it  lofes  a  great 
part  of  its  flrength  by  being  adulterated  with 
powdered  talc,  and  bleacned  in  the  fun. 

The  honey  likewife  which  is  collected  pure 
in  thefe  virgin  cells,  and  flows  again  out  of 
them  fpontaneoufly  and  without  preflu  re,  is 
pure  virgin  honey,  better  and  more  perfect 
than  any  other  honey  whatfoever. 

It  is  feldom  obferved,  as  tire  Bee-keepers 
lay,  that  the  cell  of  a  female  is  joined  to  the 
cells  of  the  males  :  but  experience  has  taught 
me  the  contrary  of  this,  having  in  my  poflef- 
fion  at  this  time  a  fpecimen,  in  which  the  cell 
of  a  female  is  built  adjoining  to  thofe  of  the 
males.  As  many  others,  fo  this  error  had  its 
origin  from  that  imagined  regal  dignity,  which 
they  have  wrongly  aferibed  to  the  female  ;  for 
from  this  the  notion  was  eftablifhed,  that  the 
favour  of  coming  fo  near  to  the  king  was  too 
great  to  be  granted  to  the  drone.  But  the  ac- 
cefs  of  the  drone  to  the  queen  is  fo  neceflary, 
that  fire  cannot  be  impregnated  unlefs  fhe  be 
firfl  familiar  with,  and  affifled  by  the  fperma- 
tic  virtue  of  the  drone,  who  is  the  true  and 
only  male. 

All  the  families  of  the  tripple  kind  of  Bees 
would  therefore  perifli,  unlefs  there  were  this 
intercourfe :  lince  what  is  erroneoully  called 
the  drone  is  the  real  male  Bee,  and  therefore 
floes  not  claim  to  himfelf  a  lower  place  in  the 
hive  than  the  queen  herfelf  the  female  parent. 
To  this  may  be  added,  that  the  drone  is  more 
tradhble  and  mild  in  its  conduct  and  difpofi- 
tion  than  the  two  other  kinds  of  Bees,  for  it 
employs  its  whole  time  in  the  labour  of  love 
and  procefs  of  generation  ;  nor  is  it  armed  with 
a  fling  as  the  others,  nor  to  be  dreaded  for  its 
mifehievous  qualities. 

To  conclude,  how  do  the  Bees  make  thefe 
cells  ?  and  by  what  art  do  they  build  them  in 
fo  ftupendous  a  manner,  fo  regularly,  that  they 
cannot  be  Amply  or  plainly  delineated  but  with 
great  labour,  and  by  the  intervention  of  fome 
new  fpecies  of  lines,  and  not  even  then  with¬ 
out  committing  great  errors?  He  furely  who 
lees  all  things,  and  promotes  the  generation  of 
the  wild  herds  ;  He,  and  He  only  knows  this. 

I  fhould  think  this  matter  may  be  probably  in- 
vefligated  and  brought  to  light,  if  any  one 
would  labour  at  it  with  the  needful  diligence 
and  attention  :  nay,  I  am  confident,  that  I  my- 
felf  could  fucceed  in  the  inquiry,  if  I  had  an 
opportunity  of  feeding  the  Bees  for  fix  months, 
and  enjoying  the  peaceful  blefling  of  a  country 
life.  However  this  matter  maybe,  I  confefs 
myieh  now  as  ignorant  thereof  as  all  others 
However,  I  firmly  believe,  that  the  Bees  make 
me  chiefly  of  their  teeth  for  this  bufinefs  : 
hence  the  common  Bees  which  alone  build  all 
the  cells  of  the  hive,  have  much  larver  teeth  than 
either  the  females  or  the  maks*  nay,  the  males 
have  fill!  (mailer  teeth  than  the  females,  and 
piobably  the  males  have  them  for  no  other  pur- 
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pofes,but  to  bite  open  their  little  cells  when  they 
are  come  to  full  maturity  therein,  or  to  open 
thofe  filled  with  honey  when  they  want  to  eat. 
Whether  the  legs  of  the  Bees,  between  the 
claws  of  which  a  Angular  kind  of  foft  matter 
is  produced  in  knobs,  contribute  in  any  mea~ 
fure  to  perfedt  and  elaborate  the  wax,  I  am 
likewife  hitherto  at  a  lofs  to  difcover.  Yet  I 
fcarce  doubt,  but  that  humour  which  paffes 
through  the  fling  of  the  Bees  alfo  conduces 
fomewhat  to  prepare  the  wax,  and  fit  it  for 
building  the  cells,  it  would  be  worth  while 
to  examine  all  thefe  points  more  accurately.  It 
is  very  wonderful  to  fee  how  inflantaneoufly 
the  Bees,  when  they  are  offended,  emit  all  their 
poifon  through  their  fling.  This  poifon  may 
be  fee.n  at  the  end  of  the  fling,  and  is  like  a 
little  drop  of  cryftal.  But  if  this  little  drop, 
while  flill  adhering  to  the  extremity  of  the 
fling,  be  buffered  to  grow  dry,  it  then  remains 
pellucid  and  concretes,  and  is  like  the  boiled 
cryftaline  lens  of  a  fifh’s  eye  ;  it  is  therefore 
very  eafily  condenfed  by  the  circumambient 
air. 

Since  I  am  treating  of  the  wonderful  induflry 
of  this  little  creature,  which,  however,  is  not 
more  remarkable  than  that  which  all  other  in- 
fedts  fhew,  according  to  their  refpedlive  difpo- 
fitions,  I  cannot  help  here  mentioning,  to  the 
glory  of  the  great  Architedt  and  Artift,  he  won¬ 
derful  works  of  a  certain  infedt,  the  external 
form  of  which  has  been  very  clearly  deferibed 
by  Goedaert  in  the  firft  part  of  his  Nat.  Meta- 
mor.  Exper.  x.  This  infedt  is  the  nodturnal 
Butterfly  or  Moth,  which  glues  its  eggs  fo 
flrongly  and  firmly  in  the  form  of  a  circle  to 
the  branches  of  trees,  that  they  make  an  im- 
preflion  upon  the  bark,  and  often  prevent  the 
increafe  of  the  branches.  What  occurs  here 
very  extraordinary  is,  that  the  eggs  of  this  in¬ 
fedt  are  formed  in  the  fame  manner  as  thofe 
hewn  ftones,  which  are  adapted  to  build  the 
arches  and  roofs  of  houfes,  and  have  one  fide 
narrow  and  the  other  broad,  that  they  may 
be  the  more  exadtly  joined  together,  and  con- 
fiitute  one  firm  arched  form.  They  may  like¬ 
wife  be  compared  to  the  lines  of  a  circle  drawn 
from  the  center  to  the  circumference,  which 
are  the  nearer  to  each  other  the  more  they 
approach  to  the  center,  and  diverge  towards  the 
circumference.  In  this  manner  has  the  fupreme 
Architedt,  the  Almighty,  formed  thefe  eggs, 
which  are  artificially  and  in  a  fpiral  curvature 
fo  flrongly  glued  together,  and  affixed  to  the 
tender  branches  of  trees,  by  this  infedt,  who 
for  that  purpofe  walks  many  times  about  the 
branches,  that  they  cannot  be  loofened  by  rain, 
or  any  other  liquid  that  I  have  yet  applied. 
Out  of  thefe  eggs,  which,  according  to  the  ac- 
cuftomed  order  of  nature,  by  which  the  egg 
of  the  Butterfly  is  only  a  Worm  inclofed  in 
its  fhell  or  cafe,  fhould  have  produced  Worms 
or  Catterpillars,  I  have  l'een  Flies  wonder¬ 
fully  fmall,  immediately  ifluing  in  their  perfedt 
ftate.  This  obfervation  feems  to  me  to  be  the 
moft  extraordinary  of  all  in  this  part  of  natu¬ 
ral 
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ral  hiftory ;  and  therefore,  I  hope  I  dial  I,  with 
the  afiiftance  of  God,  at  fome  time  write 
a  particular  treatife  thereon.  I  have  here  given 
the  hiftory  of  this  ring  of  eggs,  becaufe  it  will 
be  hereafter  made  ufe  of  in  its  proper  place, 
and  produced  for  the  lake  of  illuftration. 

I  fhould  never  conclude  this  part  of  the 
work,  if  I  attempted  to  exhibit  the  defcrip- 
tion,  induftry  and  art  of  thefe  creatures,  or  to 
give  but  a  rude  delineation  thereof.  I  cannot 
help  mentioning  here,  the  lingular  skill  and  ad- 
drels,  not  indeed  of  an  infedt,  but  of  a  fangui- 
ferous  animal,  that  is,  of  a  young  houfe  Dog 
which  I  keep.  This  creature  is  afflidted  with 
a  running  ulcer  or  fiftula,  which  is  fituated  fo 
high  at  the  lower  part  of  the  eye,  that  his 
tongue  cannot  reach  thither  to  lick  it.  There¬ 
fore  this  creature  follows  a  remedy  happily  in¬ 
vented  and  difcovered,  as  it  were,  by  reafon, 
and  applies  it  to  this  evil ;  it  firft  wets  its  foot 
with  its  fpittle,  and  then  rubs  the  moifture  with 
wonderful  dexterity  over  the  ulcer,  endeavour¬ 
ing  to  cure  it  in  this  manner :  nay,  when  the 
mouth  or  orifice  of  the  fiftula  has  at  any  time 
clofed,  the  creature  rubs  it  fo  long  with  its 
foot,  that  the  furface  becomes  very  red  like 
blood. 

To  return  to  the  Bees.  They  are  about  the 
beginning  of  Auguft  inflamed  with  fo  much 
hatred  againft  the  males,  that  they  unmerci¬ 
fully  and  for  no  crime  kill  them  :  whereas,  at 
the  end  of  May,  and  fometimes  fooner,  they 
build  houfes  for  them,  carefully  nourifh  them, 
bring  them  there,  and  take  all  poftible  care  of 
them.  I  fhall  afterwards  endeavour  to  explain, 
in  its  proper  place,  the  reafon  of  their  changing 
this  love  into  hatred ;  fince  I  have  refolved  to 
compofe  this  hiftory  to  the  glory  of  God  alone, 
without  any  other  view. 

Before  I  proceed  further  in  this  refearch,  I 
fhall  defcribe  the  male,  female,  and  common 
Bees  together,  and  compare  them  one  with 
another  as  to  their  external  parts,  beginning 
with  the  common  Bees,  which  are  moft  eafy 
and  familiar  to  be  known,  and  which  have 
been  at  one  time  or  other  feen  and  handled  by 
every  perfon.  In  the  common  Bees  as  well  as, 
in  all  the  other  kinds,  we  are  principally  to  ob- 
ferve  the  twelve  divifions  or  rings  of  their  body; 
five  of  them  are  placed  about  the  head  and 
thorax,  and  that  flender  and  delicate  part  which 
connects  the  belly  with  the  thorax,  and  the 
other  feven  in  the  body. 

The  head  of  the  common  Bee  is  oblong, 
fomewhat  rounded  above  and  fharp  below. 
The  head  of  the  male  is  throughout  of  a  round¬ 
ed  form,  and  that  of  the  female  Bee  is  oblong. 

The  eyes  in  the  head  of  the  common  Bees 
are  of  an  oval  or  lunated  figure.  They  are  of 
the  fame  form  in  the  males  alfo,  but  they  are 
two  thirds  larger  than  thofe  of  the  common 
Bees :  this  deferves  to  be  well  regarded.  There 
is  fomething  like  this  in  the  Ephemerus  or 
Day-Fly;  the  eyes  of  the  female  Bees  are  fome¬ 
what  larger  alfo  than  thofe  of  the  common 
Bees.  The  eyes  of  thefe  three  fpecies  of  Bees  , 


are  covered  or  furrounded  with  briftly  hairs, 
and  are  feparated  from  each  other  by  a  num¬ 
ber  of  the  like  hairs.  Thefe  hairs  are  twice, 
nay  thrice  as  long  as  the  diameter  of  the  little 
fpheres  into  which  the  eyes  are  divided.  The 
fame  thing  is  likewife  obferved  in  other  infedts. 

O 

In  the  upper  part  of  the  head  fomewhat  higher 
than  where  the  hairs  juft;  now  mentioned  are 
fituated,  we  likewife  difcover  many  fmall  fea¬ 
ther-like  hairs  in  the  common  Bees,  and  nearly 
in  the  fame  part  alfo,  three  peculiar  little  eyes. 
Thefe  feather-like  hairs  are  not  found  in  the 
males,  for  their  eyes  are  extended  fo  far  in  that 
part  that  they  touch  each  other.  And  this  is 
alfo  the  reafon,  that  three  of  their  eyes  in  par¬ 
ticular  are  fituated  much  lower  than  they  are 
in  the  common  Bees,  and  juft  above  the  horns. 
The  female  agrees  with  the  common  or  working 
Bees  in  thefe  particulars,  that  her  eyes  are  fe¬ 
parated  in  the  fame  manner  from  each  other, 
and  there  are  three  peculiar  little  eyes  likewife 
placed  in  her  head  in  the  fame  manner. 

All  Bees  have  two  horns  or  antennas.  Thofe 
in  the  working  Bees  have  only  five  joints,  but 
thofe  of  the  males  have  eleven,  and  thofe  of 
the  females  the  fame  number.  The  firft  joint, 
where  the  horns  rife  from  the  head,  is  oblong 
in  the  common  Bees,  but  in  the  males  it  is 
fomewhat  iliorter,  and  it  is  again  fomewhat 
longer  in  the  females.  In  the  common  Bees 
there  is  a  fmall  quantity  of  ftiort  hair,  under 
the  horns,  but  the  hair  under  the  horns  of  the 
males  is  more  in  quantity,  longer  and  feathery  • 
in  the  females  again  it  is  obferved  to  be  like 
that  of  the  common  Bees. 

Above  the  teeth  in  the  common  Bees  is  feen 
a  remarkable  kind  of  horny  or  bony  lip,  which 
is  not  fo  obvious  in  the  males  ;  but  it  is  found 
in  the  females  in  the  fame  manner  as  it  is  in  the 
working  Bees. 

The  common  Bees  have  two  long  teeth,  the 
males  have  very  fhort  and  fmall  ones ;  thofe  of 
the  females  are  fomewhat  larger  than  thofe  of 
the  male  Bees,  fo  that  they  hold  as  it  were  the 
middle  place. 

The  probofcis  is  very  long  in  the  common 
Bees ;  in  the  males  it  is  fhorter  by  one  half. 

I  have  hitherto  miffed  the  opportunities  of  ex¬ 
amining  it  in  the  females. 

The  thorax  is  roundifti  in  all  the  kinds  of 
Bees,  and  in  the  upper  fide  of  the  hinder  part 
it  is  provided  with  a  fomewhat  prominent  bor¬ 
der  or  margin.  In  the  common  Bees  this  tho¬ 
rax  is  covered  with  thin  feather-like  hairs :  in 
the  males  thefe  hairs  are  more  clofe  fet  toge- 
ther,  and  thicker,  but  not  quite  as  long ;  they 
are  alfo  of  a  more  gray  colour  than  in  the 
common  Bees  and  females.  The  females  have 
a  lefs  number  of  thefe  hairs  than  either. 

All  the  kinds  of  Bees  have  four  wings. 
Thefe  are  longer  and  broader  in  the  male  than 
in  the  common  Bees ;  but  in  the  females, 
though  the  wings  be  longer,  and  probably 
longer  than  even  thole  of  the  common  Bees, 
yet  they  feem  fhorter,  becaufe  the  lower  part 
of  the  female’s  body  is  vaftly  larger  and  longer 
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than  either  of  the  others,  in  order  to  give  room 
for  the  eggs. 

Each  of  the  three  kinds  of  Bees  makes  a 
noife  by  the  motion  of  its  wings,  which  is  in- 
creafed  by  the  internal  air  propelled  out  of 
their  bodies  through  the  air  tubes  at  the  lame 
time  ;  for  fome  of  thefe  pipes  open  with  wide 
apertures  under  the  wings.  Certain  cavities 
alfo,  fit  for  receiving  and  vibrating  the  air,  and 
formed  under  and  between  the  wings,  contri¬ 
bute  to  this.  Nor  muft  the  fhoulder-blades 
be  excluded  from  their  (hare  in  this  mufick, 
they  being  placed  juft  above  the  wings,  joined 
to  the  thorax,  and  having  under  their  breadth 
the  gaping  orifices  of  feveral  air-pipes.  It  is 
thus  the  motion  of  the  wings,  with  the  affift- 
ance  of  all  thefe  parts,  and  by  the  force  of  the 
propelled  air,  make  the  humming  noife  peculiar 
to  that  infedt. 

All  Bees  are  provided  with  fix  legs,  each  of 
which  confifts  of  nine  joints ;  the  thigh  has 
three  of  thefe,  the  leg  two,  and  the  feet  four. 
In  the  common  Bees  the  hinder  legs  are  broader 
than  the  fore  ones ;  but  this  difference  is  not  fo 
remarkable  in  the  males  or  females.  On  the 
fifth  and  broadeft  joint  of  the  hinder  legs, 
which  is  the  firft  joint  beyond  the  thigh,  the 
common  Bees  on  each  fide  carry  wax,  or  the 
Bee-bread,  collecting  it  into  a  heap  at  the  out- 
moft  fide  of  the  leg,  for  there  the  leg  is  not 
fo  hairy  as  on  the  inner  fide.  In  that  part  alfo 
the  lower,  and  near  the  next  joint  of  the  leg,  are 
placed  fome  briftlyand  almoft  horny  hairs  which 
areneither  found  in  the  males, nor  are  fo  diftindt- 
ly  vifible  in  the  females.  The  third  or  laft 
joint  of  the  leg  is  longer  than  the  two  former, 
but  the  two  next  joints  are  fimooth  and  fome- 
what  broad,  and  thofe  are  clofely  covered  on 
the  infide  with  fine  feather-like  hairs.  The 
leaft  of  the  four  joints  of  the  legs  is  alfo  fome- 
what  broader  than  the  three  former ;  and  in 
this  part  are  inferted  ftrong  mufcles,  defigned 
for  moving  the  claws  of  the  feet. 

The  feet  are  armed  with  two  larger  and  two 
fomewhat  fmaller  claws ;  but  the  fmaller  are  as 
it  were  jointed  or  articulated  into  the  larger. 

Between  the  claws  of  every  foot  is  feen  a 
very  foft  matter,  of  a  membranous  texture, 
from  which,  when  wounded,  there  flows  a 
clear  liquor.  The  Bees  in  walking  can  at 
pleafure  turn  out  this  tender  part  of  "the  foot, 
and  therefore  I  fihould  think,  that  having  drawn 
back  the  claws  of  their  feet,  like  Cats  when 
they  are  playing,  they  are  able  in  this  manner 
to  run  over  their  young  brood,  or  over  the  new 
formed  wax,  without  doing  the  leaft  hurt  to 
either. 

The  four  hinder  legs  are  placed  at  the  lower 
and  hinder  part  of  the  thorax,  the  two  others 
are  fixed  to  the  fore  part.  And  this  is  the  rea- 


fon  why  thefe  two  fore  legs,  when  you  take 
the  head  of  the  Bees  from  the  body,  are  fepa- 
rated  together  with  that,  and  remain  with  it, 
being  fixed  to  it  as  it  were  by  a  kind  of  liga¬ 
ment. 

In  the  common  Bees  the  feven  laft  rings  of 
the  abdomen  are  of  a  blackifh  brown  :  in  the 
males  they  are  yellowifh,  as  they  are  likewife 
in  the  females,  but  more  efpecially  about  the 
lower  part,  for  there  the  rings  of  the  abdomen 
are  almoft  all  yellow ;  and  this  is  the  reafon 
the  queen  Bee  is  faid  to  be  of  a  golden  colour. 

The  fling,  which  in  the  common  Bee  is 
protended  ftraight  from  the  body,  is  wholly 
wanting  in  the  males,  and  in  the  females  it  is 
bent  *. 

The  common  Bee  is  little  more  than  of  half 
the  bignefs  of  the  male,  the  female  is  alfo 
fmaller  than  the  male  or  drone,  but  it  has  a 
much  flenderer  and  longer  body,  in  which,  as 
well  as  in  bulk,  it  confiderably  exceeds  the 
common  or  working  Bees. 

The  colour  of  the  common  Bee  approaches 
to  an  obfcure  yellow  ;  the  males  are  fomewhat 
grayer,  and  the  body  of  the  females  is  more 
of  a  gold  colour. 

The  parts  of  the  Bees  hitherto  mentioned 
are  almoft  all  hairy  or  fhaggy,  and  when  they 
are  viewed  with  a  microfcope,  we  obferve  that 
thofe  hairs  are  in  reality  very  beautiful  feathers, 
as  is  fhewn  in  Tab.  XVII.  fig.  vm.  This  fhall 
be  explained  afterwards  more  at  large. 

The  common  Bees  may  be  confidered  as  na¬ 
tural  eunuchs  as  it  were,  belonging  to  neither 
fex;  though,  however,  with  refpedt  to  their 
ftrudture  and  difpofition,  they  approach  nearer 
to  the  female  than  to  the  male  fex.  The 
males  have  very  confpicuous  and  large  genital 
organs.  The  females  have  an  ovary,  and  in 
it  an  infinite  number  of  eggs,  as  I  fhall  delcribe 
in  its  place.  But  the  common  Bees  are  not 
furnifhed  with  either  mafculine  or  feminine  ge¬ 
nital  parts. 

As  to  the  internal  parts  of  the  Bees,  the 
three  fpecies  have  fome  common  to  each  of 
them,  and  others  peculiar  to  each.  The  in¬ 
ternal  parts  common  to  all,  are  in  the  head, 
the  brain  confifting  of  the  cerebrum  and  cere¬ 
bellum;  the  beginning  and  globular  dilations  of 
the  fpinal  marrow,  which  thence  pervades  the 
whole  body  from  one  extreme  to  the  other ; 
and  laftly,  the  nerves  iffuing  as  well  out  of  the 
fubftance  of  the  marrow,  as  from  its  dilated 
little  knots ;  all  which  I  have  defcribed  and 
delineated  in  the  diffedlion  of  the  male  Bee. 
The  internal  ftrudlure  of  the  eye  is  alfo  in  ge¬ 
neral  the  fame  in  the  three  kinds ;  the  tunica 
uvea,  the  inverted  pear-fhaped  fibres,y  and  the 
cortical  fubftance  which  performs  the  office 
of  an  optic  nerve,  are  very  little  different  in 


.  •  "^'e  j  'Vy  .*?/  yicwing  *jie  the  Bee  by  the  microfcope,  is  to  hold  the  creature  fall  by  the  thorax  with  a  pair  q£ 

mppeis,  an  it  wi  t  us  t  iuli  out  the  iling,  often,  in  its  fury.  This  Ihould  be  cut  off  with  a  fine  pair  of  fciffors,  and  it  may 
thus  be  prelerved  entire  between  two  flips  of  ifinglafs. 

Another  \\ a;  is,  to  make  the  Bee  fling  a  thick  leather  glove.  This  will  be  eafily  obtained,  by  catching  one  with  fuch  a 

: _ ]•  .  1..  r  J  „a-  •  _ i _ 


glo'.e  upon  the  hand.  The  Bee  will  linke  with  its  fling,  and  it  mull  be  immediately  frighted  off. 
ihng  in  the  glove,  which  may  be  picked  out  and  viewed.  '  6  ■ 


By  this  means  it  leaves  its 


either. 
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either.  This  I  have  likewife  exhibited  in  the 
figures  of  the  male  Bee.  In  refpedt  to  the 
mufcles  and  nerves  of  the  probofas  and 
jaws  there  is  no  difference.  In  the  thorax  each 
of  the  three  kinds  fhews  the  mufcles  of  the 
wings  and  legs,  as  alio  many  pulmonary  tubes 
and  fome  fat ;  fome  of  this  is  likewife  found 
in  the  head.  In  the  body  is  feen  the  continu¬ 
ation  of  the  gullet,  which  defcends  thither  from 
the  mouth  through  the  thorax  :  we  may  like- 
wife  perceive  there  the  ffomach,  the  fmall  and 
great  guts,  and  fome  valves ;  we  diflinguifh  alio 
fix  peculiar  glands,  placed  between  the  intel- 
tines,  as  I  have  defcribed  in  figures  in  the  com¬ 
mon  Bee.  The  lungs  are  alio  very  particularly 
feen  in  the  body,  as  are  alfo  their  dilated  blad¬ 
ders  and  branching  pulmonary  tubes ;  all  which 
I  have  likewife  delineated  in  the  common  Bee. 
The  heart,  together  with  its  dilations  and  the 
pulmonary  tubes  which  run  all  over  its  iurface, 
is  in  great  part  alfo  placed  in  the  abdomen, 
though  it  may  in  part  likewife  be  feen  in  the 
breail  and  neck,  as  I  have  delineated  in  the 
female.  In  fine,  a  great  quantity  of  fat  is  alfo 
found  there,  and  we  perceive  fome  membranes 
and  mufcular  fibres  fituated  under  the  rings  of 
the  abdomen,  and  defigned  for  moving  thofe 
parts  ;  as  alfo  fome  fmall  pulmonary  tubes 
which  pafs  through  thofe  parts.  I  have  re- 
prefented  all  thefe  in  the  female  Bee,  and  they 
are  common  alfo  to  all  the  three  kinds. 

The  internal  parts  peculiar  to  each  kind,  are, 
firit,  the  genital  organs  of  the  male  j  that  is, 
the  internal  horny  little  bone  belonging  to  thofe 
parts,  the  penis,  the  tefficles,  the  vaia  deferen¬ 
tia,  and  their  dilatations,  the  feminal  veficles, 
a  peculiar  fmall  part  that  is  cut  into  five  divi- 
fions  a  pear-fhaped  little  part,  and  two  ap¬ 
pendages  which  terminate  in  a  point.  In  the 
female  are  likewife  feen  the  parts  that  ferve  for 
generation  ;  the  ovary,  the  ovidudls  with  their 
divifions,  the  eggs,  the  pulmonary  tubes  appro¬ 
priated  to  them,  the  two  trunks  of  the  womb, 
through  which  the  eggs  are  conveyed,  the  neck 
of  the  womb,  and  the  bag  containing  a  glutinous 
matter. 

The  following  parts  are  peculiar  in  the  com¬ 
mon  Bee ;  the  fling  and  its  poifonous  bag,  with 
its  tubes  iffuing  as  well  out  of  the  fore  as  hinder 
part  thereof  j  the  cafe  of  the  fling,  and  alfo  its 
fupports,  cartilages  and  mufcles,  none  of  which 
parts  are  found  in  the  male. 

By  this  general  and  particular  comparifon  of 
the  three  kinds  of  Bees  with  each  other,  it  is 
feen  that  the  common  working  Bees  approach 
nearer  to  the  nature  and  difpofition  of  the 
females  than  of  the  males ;  fince  the  external 
and  internal  parts  in  general,  as  will  be  made 
plain  hereafter,  agree  in  both  :  excepting  only 
that  the  common  Bees  have  no  ovary,  and 
therefore,  like  women  who  have  lived  virgins 
till  they  are  pail  child-bearing,  ferve  only  the 
purpofe  of  labour  in  the  oeconomy  of  the 
whole  body.  Thefe  are  thus  by  nature  ren¬ 
dered  incapable  of  doing  any  other  bufinels 
but  that  of  nourishing  and  educating  the  voung 


offspring,  building  the  little  cells  for  the  Worms 
of  the  females  progeny,  and  providing  food 
for  themfelves  and  thefe  their  brethren,  that 
they  may  have  wherewithal  to  live  in  the  win¬ 
ter  feafon,  and  at  all  times  in  rainy  and  flormv 
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weather.  The  female,  on  the  contrary,  and 
the  males  do  nothing  of  all  this \  for  the  fe¬ 
male  lives  in  the  hive  for  no  other  purpofe, 
but  to  depofit,  as  occafion  offers,  her  eggs  in 
the  cells :  and  it  is  the  bufinels  of  the  males 
to  impregnate  thofe  eggs  before  they  are  call 
out,  whilfl  they  Hill  lie  in  the  ovary  of  the 
female  :  this  they  do  during  one  whole  year, 
that  is  in  the  time  between  the  two  fwarms. 

For  thefe  reafons  the  common  labouring 
Bees  maintain  the  males  and  females  with 
plenty  of  honey.  But  as  loon  as  this  feafon  of 
generation  is  over,  and  the  males  having  per¬ 
formed  their  duty,  the  labouring  Bees  kill 
them  as  being  entirely  ufelels  and  unable  to 
do  any  more  good,  though  they  might  have 
lived  longer.  I  could  wifh  indeed  that  I  had 
an  opportunity  of  invefligating  this  matter 
more  exadlly,  and  trying  whether  or  not  I 
could  keep  a  whole  hive,  containing  only 
males  and  one  female  for  an  entire  year.  This 
is  indeed  much  to  be  doubted,  for  experience 
fhews  that  many  Bees  die  lpontaneoufiy,  and 
without  any  violence,  about  the  time  of  this 
univerfal  daughter.  Sometimes  when  the  fe¬ 
male  is  unfruitful,  or  of  a  bad  conftitution,  or 
when  there  is  too  fmall  a  number  of  Bees,  or 
there  are  two  females  in  the  hive,  the  Bee¬ 
keepers  fay  that  the  males  are  fometimes  found 
to  live  till  the  winter  is  far  advanced  :  but  they 
never  continue  to  the  beginning  of  fpring; 
which,  whether  it  is  to  be  attributed  to  the 
natural  fhortnefs  of  their  life,  or  whether  they 
are  then  dellroyed  by  the  other  Bees,  is  not 
hitherto  fufficiently  known. 

From  one  female,  w7hich  is  the  only  one  of 
that  fex  in  the  whole  hive,  are  produced  all 
the  three  kinds  of  Bees,  in  nearly  the  following 
proportion,  ten,  twelve  or  fourteen  females, 
iome  thoufands  of  the  labouring  Bees,  and 
laflly  fome  hundred  males :  more  or  few'er 
are  occafionally  found  in  the  hives  of  each 
kind.  I  have  defcribed  another  fpecies  of  in¬ 
fects  in  my  general  hiilory  of  the  infecl  tribe  : 
the  males  of  which  is  winged,  but  the  female 
has  no  wings ;  which  is  alfo  a  wonderful  kind 
of  wedlock.  The  omnipotent  God  has  been 
pleafed  to  join  feveral  males  to  one  female  in 
this  family  of  the  Bees ;  whereas  on  the  con¬ 
trary  among  domeftick  fowls,  and  in  many 
other  inilances,  one  male  is  fufiicient  for  a 
great  many  females.  This  is  likewlie  the  cafe 
in  many  of  the  infecl  kind  that  is,  that  one 
male  fhould  impregnate  many  females.  This 
is  obferved  with  refpedt  to  the  males  of  Silk¬ 
worms.  But  the  female  among  the  Bees  is 
impregnated  in  a  peculiar  manner,  merely  by 
odoriferous  effluvia. 

Six  days  after  the  time  of  fwarming,  the 
young  female  Bee  newly  got  out  of  her  cell, 
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depofites  her  eggs  in  the  new-built  cells  of 
the  combs:  the  labouring  bees  whic  atten 
the  female  during  the  fwarming,  begin  imme¬ 
diately  at  the  very  time  when  the  hive  is  pre 
fented  to  them,  or  as  boon  as  they  have  chofen 
a  convenient  place  for  themfelves  for,  they 
have  no  guide  or  direflor,  to  make  their 
combs :  and  the  female  doing  her  office  as 
haftily  the  freffi  combs  are  in  a  very  mort 
time  filled  with  her  eggs  :  the  female  drops 
one  egg  into  each  cell;  and  what  deferves 
great  a^fention  is,  the  female  is  fo  expeditious 
fn  this  work,  that  (lie  does  not  regard  whether 
the  cells  be  only  juft  begun  or  perfected,  or 
whether  they  have  been  built  fome  time.  It 
is  enough  for  her  the  obliquely  devergmg  tri¬ 
angular  foundation  be  laid  j  there  fhe  imme¬ 
diately  drops  in  her  eggs,  and  the  labouring 
Eees,  which,  for  this  purpofe  continually  at¬ 
tend  the  female  at  that  time  wherever  file  goes, 
afterwards  further  perfect  the  unfinifhed  cells. 
To  execute  this  work,  they  are  ftimulated  with 
an  extraordinary  folicitude,  love  and  induftry, 
impreffed  on  them  by  the  fupreme  Creator 
towards  thofe  tender  eggs,  which  are  to  afford 
the  offspring  of  the  Bees,  as  towards  their  na¬ 
tural  brethren.  We  muft  particularly  obferve, 
that  the  earneftnefs  wherewith  they  undertake 
the  care  of  bringing  them  up,  is  not  extin- 
guifhed  in  them  j  though  the  female  be  taken 
from  among  them,  as  I  fhall  explain  in  another 
place,  where  I  fhall  alfo  demonftrate  that  the 
whole  fociety  of  Bees  regard  not  any  thing 
elfe  but  only  propagation  and  rearing  of  their 
youngs  nor  is  there  any  other  government 
whatfoever,  nor  any  election,  or  any  politic 
or  ceconomical  difcipline  or  order  among 
them.  The  moft  wife,  and  all  and  every 
where  adorable  God,  has  implanted  fuch  in¬ 
genuity  and  wifdom  in  thefe  infeCts,  that  they 
can  bring  up  their  iffue  and  prepare  habita¬ 
tions  for  them,  which  the  fame  moft  power¬ 
ful  Creator  has  not  been  pleafed  to  give  to 
other  creatures ;  whereof,  among  the  reft,  the 
Silkworms  may  be  an  inftance  j  and  it  may  be 
evidently  proved  that  the  cohabitation  of  Bees 
has  no  other  end  but  to  perpetuate  their  fpecies  j 
and  thus,  by  the  help  of  an  exaCt  order  of 
production,  to  perpetuate  their  continuance. 

From  thefe  confiderations  it  therefore  fol¬ 
lows,  that  among  Bees  there  is  no  wifer  re¬ 
gulation  than  among  domeftic  fowls  j  for 
they  have  their  natural  delire  to  lit  5  they 
make  nefts,  and  nourifh  their  young,  being 
compelled  thereto  by  fuch  laws  as  they  cannot 
avoid  nor  fupprefs  by  any  rational  principle  j 
became  they  are  impreffed  on  them  by  the 
eternal  lav/  of  natures.  Thefe  little  infeCts  are 
under  as  great  neceffity  to  perform  all  thefe 
actions,  as  the  winter  is  to  follow  the  fummer. 
The  only  dirieience  among  the  feveral  kinds 
is,  that  fome  execute  thefe  functions  in  a 
manner  more  convenient,  more  orderly,  and 
more  agreeable  to  reafon  than  others.  *  'This 
appears  chiefly  in  the  Bees,  and  hence  there 
is  no  authority  for  the  prevalent  and  common 
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opinion  that  the  government  of  Bees  is  carried 
on  with  the  fcepter  of  prudence  and  judgment, 
under  law,  and  with  rewards  and  punifhments  : 
for  in  truth  all  that  order  which  we  fo  much, 
and  not  without  reafon  admire,  is  impelled  by 
nature,  and  is  only  defigned  for  the  propa¬ 
gation  of  their  fpecies.  But  we  muft  not  for 
this  reafon  deny,  that  the  Bees  in  performing 
their  work,  dilcover  and  exert  the  appearances 
of  wifdom  and  the  moft  prudent  counfel  j 
for  the  facred  writings  teach  us,  that  God 
has  deprived  thofe  creatures  of  reafon,  to 
whom  he  has  not  thought  proper  to  commit 
the  care  of  nourifhing  their  young.  This 
office  is  not  granted  to  the  Bees  only,  but  is 
given  to  the  Hornets,  Wafps,  to  humble 
Bees,  and  to  Ants ;  which,  as  well  as  all  other 
infeCts,  would  doubtlefs  have  perifhed  as  foon 
as  they  had  laid  their  eggs,  unlefs  they  had 
the  care  of  educating  their  ftock  committed 
to  them  :  for  which  reafon  it  is  neceffary  they 
fhould  live  fomewhat  longer. 

Behold  !  God  ffiews  himfelf  fo  ftupendous 
in  thefe  fmall  creatures,  that  I  fhould  aimoft 
prefume  to  affirm  that  the  ineffable  miracles 
of  God  are  fealed  up  as  it  were  in  the  hiftory 
of  thefe  infeCts.  But  thefe  feals  are  at  length 
opened,  when  we  diligently  perufe  and  often 
read  over  the  book  of  nature,  and  natural 
theology,  wherein  the  invifible  things  of  God 
are  explained  to  the  eyes  j  then  treafures  of 
miracles  which  no  tongue  can  v/orthily  de- 
fcribe  prefent  themfelves,  and  the  unfeen 
Creator  becomes  fo  manifeft  in  thefe  his 
fmalleft  creatures,  that  the  experiments  I  have 
made  on  them  are  to  me  the  ftrongeft  and 
moft  irrefragable  arguments,  by  which  I  con- 
ftantly  maintain  his  eternal  Godhead  and  pro¬ 
vidence  againft  all  oppofttion.  Atheifts  allow 
only  a  fictitious  putrefaction,  and  a  metamor- 
phofis,  inverted  in  their  own  brain,  and  the 
fortuitous  conflux  of  atoms  ;  by  the  help  of 
which  they  affert,  indeed  with  very  weak  and 
forry  arguments,  that  thefe  creatures  are  pro¬ 
duced  3  whereas,  on  the  contrary,  the  limbs 
and  parts  of  thefe  minute  creatures  are  con- 
ftruCted  with  greater  art  than  thofe  of  the 
largeft  animals.  The  Loufe  or  Mite  itfelf 
proves  a  deity,  and  the  majefty  of  God  is  as 
ftupendous  and  worthy  of  admiration  in  the 
minutenefs  and  fmallnefs  of  that  creature,  as 
in  the  unwieldy  ftrong  Leviathan  :  thofe  who 
view  him  in  thefe  his  works  cannot  but  reve¬ 
rence  and  adore  him.  God  himfelf  fpeaks  to 
man  in  this  glorious  manner  in  the  magniri- 
cence  of  his  works.  And  in  what  other  thing 
can  he  be  known  but  in  his  creatures  only  ? 
Having  named  the  Loufe,  I  fhall  here  add  that 
the  little  part  of  that  creature  which  is  fo  ele¬ 
gantly  moved  up  and  down  in  the  body,  is 
only  the  ftomach  and  the  inteftines  annexed 
thereto,  which  produce  fuch  an  effeCt  by  the 
force  of  their  periftaltic  motion. 

The  eggs  which  are  laid  by  the  female 
Bee  in  everv  little  cell  of  the  comb,  are  ob- 
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long,  fomewhat  bent,  and  thicker  on  one  fide 
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than  on  the  other  3  but  they  are  throughout 
tranfparent,  limpid,  and  bright,  and  are  full 
it  feems  with  a  watery  matter,  and  fattened 
by  a  very  fmall  extremity  to  the  wax.  On  the 
other  extremity,  therefore,  the  egg  ftands  up¬ 
right  in  its  cell,  and  it  touches  not  the  wax 
except  at  one  end.  After  what  manner  thefe 
eggs  are  fo  firmly  fattened  to  the  wax,  I  (hall 
explain  in  its  proper  place.  We  mutt  only 
obferve  here,  that  almott  all  fpecies  of  infeds, 
when  they  are  about  to  bring  forth  young, 
affix  their  eggs  by  fome  means  in  that  firm 
manner)  whereof  I  can  indeed  exhibit  many 
very  uncommon  inftances.  Among  others,  I 
have  eggs  of  infeds  difpofed  in  a  ring,  which 
are  thus  glued  round  the  branches  of  trees; 

I  have  fome  other  eggs  hidden  as  it  were  in 
froth  :  others  again  which  are  covered  very 
thick  with  hair,  and  fo  on  without  end.  As 
to  thofe  eggs  that  are  covered  or  belet  with  . 
hairs,  we  mutt  obferve  that  Butterflies,  which 
ttrengthen  their  eggs  with  fuch  an  integument, 
have  thofe  hairs  originally  fituated  in  the  cir¬ 
cumference  of  the  hinder  part  of  their  body  : 
and  therefore  when  they  bring  forth  or  lay 
an  egg,  fome  of  thofe  hairs  naturally  ttick  to 
it,  becaufe  it  is  covered  over  with  a  vifcous 
moitture  ;  and  thus  all  the  eggs  become  at 
length  fhaggy :  the  creatures  themfelves 
become  bald  by  this  in  the  part  juft  men- 
tiond,  which  is  a  very  remarkable  obfervation. 
Thus  we  may  learn  fomething  worthy  of  at¬ 
tention  from  every  part  of  God’s  works :  for 
that  Almighty  power  goes  through  all  lands 
and  trads  of  the  fea  as  well  as  the  higheft 
heavens. 

When  the  eggs  of  the  Bee  have  been  hatched 
in  the  comb,  then  in  the  bottom  of  the  waxen 
cell  there  is  obferved  a  kind  of  web  of  a  mem¬ 
branaceous  texture,  to  which  the  egg  after¬ 
wards  adheres,  or  is  firmly  fattened. 

But  the  egg  is  not  always  fixed  in  the  fame 
place,  that  is,  in  the  bottom  of  the  cell  3  fome- 
times  it  adheres  fomewhat  higher  and  again 
fomewhat  deeper,  according  as  the  obliquely 
diverging  cavity  of  the  cell  itfelf  is  varioufly 
conftituted,  or  according  as  the  hinder  part 
of  the  female’s  body,  can  be  moft  eaflly 
thruft  into  this  cavity.  However,  the  eggs  are 
conftantly  placed  on  the  obliquely  deverging 
foundation  of  the  cell,  though  they  do  not 
always  ftand  perpendicularly  upon  it ;  but  fome 
more,  fome  lefs  obliquely  :  for  the  foundation 
always  defcends  perpendicularly,  though  the 
angles  are  fomewhat  infleded. 

If  the  egg  of  the  Bee  be  viewed  with  a 
microfcope,  it  appears  fomewhat  w'rinkled  : 
but  thofe  wrinkles  are  regular,  and  are  laid 
almott  in  the  fame  order,  as  in  the  skin  of 
Fifh  after  the  fcales  are  off ;  which,  the  veftiges 
of  the  fcales  being  ftill  confpicuous,  are  yet 
diftinguifhed  in  a  regular  manner.  Some¬ 
thing  like  this  is  alfo  obferved  in  the  skin  of 
Birds  ftript  of  their  feathers. 

I  fhould  think  that  the  hinder  part  of  the 
enclofed  Worm  lies  in  the  thicker  extremity 
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of  the  egg,  and  the  fore  part  in  the  thiner 
extreme.  This  Worm  in  fome  days  after¬ 
wards  breaks  open  the  membrane  of  the 
egg,  and  creeps  out  of  it  under  the  form 
of  a  crooked  Worm,  exceflive  tender,  and 
without  legs.  But  in  this  Worm  the  divifions 
or  annular  incifions  of  the  body  are  immediately 
confpicuous,  nor  does  it  ftand  ered  as  the  egg 
did,  but  lies  on  the  foundation  of  the  cell : 
the  natural  figure  of  the  eggs  may  be  feen  in 
Tab.  XXIII.  fig.  xi.  for  there  fix  eggs  are 
delineated  in  their  natural  fize :  they  ftand 
ered  and  oblong,  are  very  flender,  but  fome¬ 
what  thicker  in  the  upper  part ;  as  may  be 
feen  under  the  letter  tf,  fig.  xn.  Under  the 
letter  b  a  microfcopic  view  of  one  of  thefe  eggs 
is  exhibited,  refembling  the  skin  of  a  Fifh 
new  lcaled ;  in  which  one  may  ftill  fee  the 
joints,  feams,  or  impreftions  where  the  fcales 
had  ftuck.  Further,  I  fliew  in  fig.  x.  a  little 
part  of  the  comb,  furnifhed  with  nineteen 
cells,  nine  of  which  are  confpicuous  with  their 
ered  eggs ;  four  others  contain  fome  tender 
new  hatched  Worms,  which  have  caft  their 
skin  a  little  before ;  and  laftly,  the  five  other 
cells  contain  Worms  fomewhat  larger  and  more 
grown.  I  have  cut  off  thefe  little  cells  at  one 
half  of  their  heighth,  that  their  triangular 
foundation  on  which  the  eggs  ftand  ered,  and 
which  fupports  the  Worms,  maybe  feen  more 
diftindly. 

But  I  fihall  proceed,  and  taking  up  again 
the  interrupted  difeourfe  on  the  Bee’s  eggs  : 
obferve,  that  they  are,  until  the  time  of  their 
being  hatched,  when  a  kind  of  very  fmall 
Worm  creeps  out  of  them,  left  without  the 
care  of  other  Bees,  and  without  any  kind  of 
fitting  or  incubation ;  though  the  contrary 
opinion  has  been  hitherto  eftablifhed,  which 
appears  to  be  likewife  in  fome  degree  fupported 
by  experience.  I  fhould  think,  at  leaft,  that  the 
Bees  go  often  to  vifit  them,  that  they  may 
know  for  certain  whether  or  not  the  Worms 
are  come  out  of  them.  But  this  they  can 
likewife  obferve  when  they  follow  the  female 
wherever  file  goes.  The  little  cell  alfo,  in 
which  the  egg  is  repofited,  remains  often  t© 
be  finifhed  afterwards  ;  fo  that  in  this  cafe 
they  may  eaflly  know  occafionally  whether 
the  Worm  has  crept  out  of  the  egg  or  not. 
But  as  the  internal  parts  of  the  hive  are  very 
dark  in  refped  to  our  eyes,  and  the  eggs  with 
difficulty  difeovered  in  the  bottom  of  the  cell, 
I  fhould  think  it  follows  from  thence  that  the 
Bees  can  fee  as  well  in  the  dark  as  in  the  light, 
which  is  likewife  the  cafe  with  many  other 
infeds.  The  eyes  of  the  Bees  indeed  feem 
much  better  accommodated  for  this  purpofe 
than  thofe  of  any  other  infeds  whatfoever  3  as 
their  ftrudure  will  afterwards  demonftrate. 
For  the  Bees  do  not  fee  by  force  of  colleded 
rays,  by  which  the  image  of  the  objed  is 
painted  inwardly  on  the  eye ;  as  is  the  cafe  to 
demonftration  in  an  Ox’s  and  Man’s  eye,  when 
the  external  coats  to  the  uvea  are  firft  taken 
off :  but  the  Ample  touching  and  refledion  of 
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the  rays  cn  the  external  furface  of  the  eye, 
evidently  performs  the  ad  of  vifion  m  the  Bee. 

The  incubation  of  the  egg  happens  only  by 
the  heat  of  the  external  atmofphere,  and  by 
the  heat  which  all  the  Bees  enclofed  in  the 
hive  produce  by  their  perpetual  motion  5  for 
that’bufinefs  is  performed  here  m  no  other 
manner  than  as  it  is  with  refped  to  the  eggs  of 
■Silkworms  and  other  infeds,  which  are  hatched 
bv  the  natural  heat  of  the  leafon  only  :  fo  that 
there  is  no'neceffity  for  any  Bees  to  have  the 
care  of  this  3  nor  are  there  any  in  the  hive  that 
have  the  office  of  fitting  to  hatch  the  eggs. 
It  is  therefore  an  idle  imagination,  from  which 
the  male  Bees  are  called  brooders,  or  hatchers 
of  the  eggs,  and  has  been  received  only,  be- 
caufe  the  nature  of  Bees  has  been  hitherto  un¬ 
known  3  nor  has  it  been  obferved  by  thole  who 
maintain  this  dodrine,  that  at  every  feafon  of 
the  year  the  Bees  breed,  and  young  juft  hatched 
are  therefore  found  in  the  hive  before  thefe 
pretended  brooding  Bees  appear,  which  do  not 
come  forth  but  on  the  approach  of  a  fwarm. 
Thus  that  error,  at  this  time  fo  univerfal  among 
us,  arole  merely  from  want  of  obfervation.  The 
ancients  have  likewife  erred  who  called  thefe 
Bees  drones  5  and  moreover,  if  we  attend  to 
what  Goedaert  relates  of  Bees  in  the  fecond 
part  of  his  Natural  Met.  Exper.  46,  and  which 
the  learned  Dr.  de  Mey  alfo  afterwards  affirm¬ 
ed  to  be  true  in  his  annotations :  we  ffiall 
clearly  fee  that  the  former,  though  he  other- 
wife  obferves  a  tolerable  method,  is;  however, 
fo  confufed  and  void  of  all  order  on  this  occa- 
iion,  that  his  narrative  cannot  be  really  called 
a  detail  of  things,  but  only  a  difordered  heap 
of  words.  He  there  confounds  the  humble 
Bees,  Hornets  and  Bees  one  with  another.  For 
my  own  part,  I  efteem  nothing  in  the  works  of 
Goedaert  but  the  figures ;  though  even  thofe, 
notwithftanding  that  they  have  been  drawn  ac¬ 
cording  to  living  fpecimens,  have  in  many  in- 
ftances  very  confiderable  faults.  But  it  is  na¬ 
tural  to  men  to  commit  errors,  nor  do  I  think 
myfelf  free  from  them,  and  therefore  we  who 
follow  the  fame  ftudies  are  obliged  to  affift 
and  bring  each  other  into  the  right  way,  but  at 
the  fame  time  remembring  our  own  weaknefs, 
we  fhould  claim  nofuperiority  over  others.  But 
when  a  perfon  will  not  fcruple  to  darken  the 
truth  on  purpofe,  in  order  to  depreciate  an¬ 
other,  or  to  favour  his  particular  opinion,  he 
is  unpardonable.  It  were  much  to  be  wiffied, 
that  Goedaert  had  finiffied  his  own  obfervations. 

Thofe  come  nearer  the  truth,  who,  know¬ 
ing  more  accurately  the  nature  of  the  male 
Bees,  called  them  the  more  noble  kind,  for 
they  in  reality  live  on  the  labours  of  the  com¬ 
mon  Bees,  and  are  at  the  fame  time  of  a  more 
generous,  mild,  and  tender  difpofition  ;  but  that 
the  males  exclude  the  reft  of  the  Bees  from 
the  ad:  of  incubation  is  ridiculous.  The  eggs 
of  Bees  evidently  ftand  eredt,  and  they  mull 
not  nor  cannot  be  without  hurting  them:  fo 
far  impoftible  it  is  to  hatch  them  by  iiting  on 
them.  To  which  may  be  added,  that  when 
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the  egg  is  depofited  in  an  imperfedt  cell,  as  is 
often  the  cafe,  there  is  no  place  for  the  male 
Bee  that  is  fuppofed  to  fit  upon  it,  to  reft  its 
body,  unlefs  it  fhould  flop  up  the  way,  and 
be  an  infurmountable  obftacle  to  the  reft  of 
the  Bees,  when  they  attempt  to  perfedt  that 
cell.  When  the  egg  is  at  length  grown  ma¬ 
ture  by  the  natural  heat  of  the  hive,  then  there 
is  excluded  from  it  a  very  tender  and  fmall 
Vermicle  or  Worm  which  did  not  want  hatch¬ 
ing,  but  needs  now  continual  and  perpetual 
nouriffiment:  and  not  only  the  males,  but  even 
the  females  alfo  are  incapable  of  this  bufinefs. 
To  this  may  be  added,  that  when  thefe  Worms 
have  eaten  fufficiently,  if  they  afterwards  lie  in 
a  warm  place,  they  are  fpontaneoufly  and  with¬ 
out  the  affiftance  of  any  particular  heat  com¬ 
municated  by  the  Bees,  changed  into  Nymphs, 
and  then  again  into  Bees.  This  I  myfelf  have 
experienced  in  my  own  chamber,  with  refpedt 
to  a  great  number  of  fuch  Worms,  fome  few 
days  after  the  beginning  of  September,  before 
the  nights  began  to  grow  cold.  Nay,  this  ex¬ 
periment  fucceeded  fo  far,  that  in  fome  cells 
which  I  had  opened,  I  already  faw  the  eyes  of 
the  Nymph  changing,  and  from  a  limpid  or 
clear  white,  becoming  of  a  beautiful  but  fome- 
what  pale  purple.  This  is  indeed  the  firft  re¬ 
markable  change  the  Nymph  undergoes.  I 
have  likewife  obferved  the  fame  thing  in  the 
humble  Bee  defcribed  by  Goedaert  under  the 
name  of  the  Apis. 

We  fhould  particularly  obferve  here,  that 
there  is  fuch  a  wonderful  heat  in  the  hives, 
even  in  the  midft  of  winter,  that  the  honey 
does  not  concrete  or  lofe  its  original  fluid  con-, 
flflence,  nor  is  gathered  into  grains  or  cryflals, 
unlefs  in  hives  in  which  the  Bees  happen  to 
be  fewer  than  ufual.  The  Bees,  when  they  are 
fruitful,  nourifh,  cherifh,  and  warm  their  off- 
fpring  in  the  midft  of  winter,  and  preferve  a 
mutual  heat  amongft  each  other.  But  I  do  not 
know  that  this  is  the  cafe  in  any  other  infedts, 
for  even  the  Hornets  themfelves,  as  well  as 
Wafps,  humble  Bees  and  Flies,  are  all  rigid 
and  motionlefs  in  the  winter  j  and  in  all  that 
feafon  neither  move  nor  change  place,  nor  do 
they  take  any  nouriffiment,  nor  difcharge  any 
fceces.  Something  fimilar  likewife  holds  in 
fome  fpecies  of  the  garden  and  other  Snails, 
which,  when  they  have  been  about  that  time 
cleared  from  all  excrements,  by  continual  ab- 
ftinence  become  a  cleanly  and  agreeable  food. 

The  Worm  of  the  Bee,  excluded  out  of  its 
egg  in  this  manner,  and  ftript  of  its  tender 
skin,  muft  be  afterwards,  as  I  have  obferved, 
nouriffied  and  fed.  But  as  it  never,  like  the 
Worms  of  other  infedts  which  creep  about,  or 
are  conveyed  elfewhere,  changes  that  place 
wherein  it  was  firft  repofited  in  its  cell  3  hence 
this  Worm  wants  a  nurfe:  of  this  laborious  care 
and  attendance  the  labouring  or  common  Bees 
take  the  charge  on  themfelves,  and  nourifh, 
cherifh,  and  bring  up  this  tender  offspring,  un¬ 
til,  from  a  minute  Worm,  like  a  point,  it  is  at 
length  changed  into  a  Nymph,  and  finally  to  a 

'  Bee 


The  HISTORY  of  I  N  S  E  C  T  S. 


Bee  by  accretion,  and  when  arrived  to  this 
Bate,  it  is  no  more  increafed  in  bulk.  The 
Bees  indeed  daily  procure  and  provide  food  for 
thefe  Worms,  with  as  much  labour  and  foli- 
citude  as  birds  do  for  their  young.  And  it  is 
neceflliry  that  it  fhould  be  fo,  fince  the  Worms 
of  the  Bees  do  not  flir  out  of  their  cells  till  they 
are  nourifhed  fo  far,  that,  acquiring  the  form 
of  a  Bee,  they  increafe  no  more.  This  is  com¬ 
mon  to  all  infeóts,  whether  they  are  brought 
forth  fmall  or  larger,  they  never  increafe  fur¬ 
ther  when  arrived  at  this  Bate.  Nay,  this  law 
is  fo  univerfally  eflablifhed  among  infedts,  that 
after  they  have  acquired  their  laB  or  moB  per¬ 
fect  form,  which  they  retain  for  life  afterwards, 
they  always  remain  fmaller  or  larger  in  their  fe- 
veral  kinds,  in  proportion  as  their  Worms  have 
by  force  of  nutrition  increafed  more  or  lefs 
while  in  that  Bate. 

However,  it  is  neceflary  to  obferve,  that  it  is 
not  honey  with  which  the  Worms  of  the  Bees 
are  fed ;  it  is  indeed  another  and  peculiar  fub- 
Bance  ;  it  is  of  a  white  colour  refembling  the 
white  of  an  egg  when  it  begins  to  harden,  or 
a  white  paBe  made  of  flower  and  water ;  it  is 
fomewhat  thicker  than  honey,  and  is  of  fo  mild 
a  tafle  that  it  fcarce  affedts  the  tongue.  From 
whence  the  Bees  obtain  or  bring  this  food,  or 
whether  it  be  honey  which  is  firB  changed  in 
their  own  Bomach  or  probofcis  into  this  form, 
and  which  they  afterwards  caB  out,  as  is  ufual 
with  Pidgeons  and  other  birds,  which  give  a 
half  digeBed  food  to  their  young  at  firB,  I  have 
not  hitherto  difcovered.  Be  this  as  it  may,  the 
Bee-keepers  who  regard  nothing  but  gain,  and 
have  no  knowledge  in  any  thing  elfe,  tell  us 
fome  idle  flories  on  this  fubjeót,  though  they 
fcarce  know  any  thing  elfe  of  Bees,  but  how 
much  a  year  is  to  be  made  by  keeping  them. 
The  moB  fenflble  of  thefe  people  call  that  fub- 
Bance  falival  honey.  Nor  is  it  to  be  doubted 
but  the  Bees  can,  when  they  pleafe,  throw  up 
the  honey  again.  Clutius  indeed  confirms  this 
by  a  very  remarkable  example,  whereof  Voffius 
makes  mention  in  his  treatife  on  idolatry.  If 
the  body  of  the  Bees  be  gently  fqueezed  on  the 
under  fide,  the  honey  will  be  prefled  out  again 
and  make  its  way  up  through  the  trunk.  But 
notwithflanding  this,  a  doubt  remains,  whe¬ 
ther  the  Bees  difcharge  that  honey  out  of  their 
Bomach,  fince  they  can  hide  a  great  quantity 
of  it  in  the  cavity  óf  the  probofcis  or  trunk : 
probably  the  lame  thing  is  the  cafe  here  as  in 
Pidgeons  who  difcharge  a  fubflance  like  chyle 
out  of  their  craw.  But  though  honey  is  col¬ 
lected,  not  made  by  the  Bees,  being  firB  pre¬ 
pared  by  nature  herfelf  in  the  parts  of  flowers, 
and  is  only  taken  into  their  bodies  by  the  pro¬ 
bofcis  ;  yet  I  do  not  doubt  but  it  is  changed, 
digeBed,  and  converted  into  durable  and  good 
food  for  the  young,  not  only  in  their  body, 


173 

but  even  in  the  probofcis  or  trunk  itfelf.  This 
fubjeCt  it  would  be  worth  while  to  examine 
more  BriCtly  :  nay,  what  is  here  advanced  is 
the  more  probable,  becaufe  we  obferve, 
that  the  honey  which  the  Bees  gather  from 
flowers  is  not  always  of  one  and  the  fame 
confiflence,  but  is  found  fometimes  thicker, 
fometimes  thiner,  fometimes  watry,  fometimes 
aromatic  in  the  flower,  and  therefore  it  is  ne¬ 
ceflary  that  it  fhould  be  afterwards  prepared  by 
the  Bee  to  render  it  all  alike  *. 

To  return  to  the  falival  or  difcharged  honey. 
I  remember  that  I  have  often  feen  a  peculiar 
fubflance  diflilling  from  willow  trees,  which  I 
am  inclined  to  think  is  very  like  this  falival 
honey,  and  which  Hornets,  Wafps,  the  diur¬ 
nal  Butterflies  and  Flies  all  greedily  feek  after. 
It  is  particularly  beloved  by  the  Butterflies, 
which  by  fhaking  their  broad  wings  often  drive 
away  the  Flies  that  then  fit  feeding  thereon. 
It  is  Angular  that  I  never  faw  Bees  bufy  them- 
felves  about  this  matter,  which  they  might  have 
eafily  carried  into  their  hives  to  feed  their 
young.  When  I  further  confider  that  the  Bees 
in  the  midfl  of  winter,  and  when  they  do  not 
fly  out,  Bill  nourifh  their  young,  I  have  no 
further  doubt  of  this  matter,  but  am  convinced 
that  the  flock  of  young  Bees  are  nourifhed  with 
honey,  thrown  out  or  difcharged  in  a  very  An¬ 
gular  manner  from  the  trunks  of  others,  what¬ 
ever  the  Bee-kepers  fay  to  the  contrary. 

How  long  the  worm  of  the  Bee  feeds,  be¬ 
fore  it  is  arrived  at  the  perfect  condition  of  a 
Bee,  and  has  legs,  I  am  not  able  to  determine. 
But  if  what  the  Bee-keepers  have  aflured  me, 
as  a  certainty,  be  true,  that  is,  that  the  young 
fwarm  may  poflibly  fwarm  again  in  a  month 
or  fix  weeks,  then  it  would  be  no  difficult 
matter  to  compute  that  time,  and  I  fhould 
think  that  according  to  this  calculation  it  may 
be  completed  in  about  twenty-four  days  in 
fummer.  Thefe  Worms,  however,  do  not  in¬ 
creafe  in  bignefs  fo  faff  as  thofe  of  Flies,  for 
they  are  excluded  out  of  a  very  fmall  and  ten¬ 
der  egg,  and  have  at  firB  very  little  motion. 
We  muB  likewife  confider  in  this  matter  the 
hotter  and  more  favourable  conflitution  of  the 
atmofphere  j  for  the  temperature  of  the  air  only 
is  fufficient  to  detain  a  Worm  or  Caterpillar  in 
the  bufinefs  of  its  change,  ten  days  beyond  the 
ufual  time.  This  I  have  often  experienced. 
This  is  fo  true  that  the  change  of  a  Worm  into 
a  winged  infetfl,  which  in  the  middle  of  fum¬ 
mer  is  performed  in  the  fpace  of  a  month  : 
is  fometimes  prolonged  to  eight  or  nine  months ; 
this  happens  principally  when  the  preceding 
change  happens  in  the  laff  part  of  the  autumn  j 
for  if  in  that  cafe  the  winter  cold  comes  on 
immediately  after,  the  creature  inffantly  be¬ 
comes  motionlefs,  nor  does  it  recover  motion 
before  the  next  year’s  hot  weather  comes,  and 


*  It  is  but  of  late  that  the  fubftances  of  which  wax  and  honey  confifls,  have  been  diftindly  known  ;  but  it  is  now  perfectly 
afcertained.  They  are  both  colleded  from  flowers.  The  antherte  or  buttons  placed  on  the  filaments  in  flowers,  contain  a 
dully  fubflance,  intended  by  nature  for  impregnating  the  feeds  in  the  bottom  of  the  flower,  and  of  thefe  the  Bees  make  wax ; 
they  feed  upon  this  fubflance  firft,  and  then  difcharge  the  remains,  which  have  not  been  taken  into  the  veffels  as  nourifhment 
at  their  mouths,  and  with  a  little  moulding  this  becomes  wax.  The  honey  they  find  perfect  in  the  flowers,  either  lodged  loofe 
in  the  bottom,  or  in  the  glands  called  nedariae. 

Y  y  nourifhment 
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nourishment  is  ready  prepared  for  it,  and  foi 
its  future  offspring.  This  is  alio  the  ïeafon  why 
feveral  fpecies  of  infeéls  do  not  die  lo  Soon  to¬ 
ward  the  end  of  the  year  as  in  the  heat  of 
fummer.  Hence  alio,  when  the  Buttei flies  of 
Silkworms  are  changed  later  in  the  year,  they 
have  fometimes  remained  alive  with  me  for  fix 
weeks  after  their  laying  their  eggs,^  which  is 
certainly  a  very  lingular  incident.  So  great  is 
the  effetft  of  heat  and  cold  on  thefe  little  crea¬ 
tures,  that  the  one  feems  to  give  them  life  and 
the  other  immediate  death,  for  death  is  no¬ 
thing  elfe  but  the  ceffation  of  natural  motions. 
In  the  examples  juft  now  mentioned,  the  life 
of  thefe  creatures  is  prolonged  by  means  of  cold, 
fince  the  ftrength  of  life,  and  the  fluids  on 
which  it  depends,  are  flower  diffipated,  by  rea- 
fon  of  the  flower  motion.  This  is  a  fabt  that 
indeed  deferves  particular  attention. 

When  the  Worms  of  Bees  are  increafed  to 
fome  bignefs,  they  begin  to  fill  the  whole  cell 
in  which  they  were  placed,  and  turn  themfelves 
as  it  were  into  a  globe,  as  a  Dog  does  when 
he  lies  down  to  fleep  ;  or,  like  that  fpecies  of 
the  Woodloufe  which  turns  itfelf  round  like 
the  Hedg-hog.  Now  that  I  am  upon  this 
fubjeft,  I  remember  a  very  remarkable  ftory. 
One  of  our  maid  fervants  had  at  one  time  found 
a  great  number  of  Woodlice  in  the  garden, 
contracted  into  round  balls  in  the  manner  before 
mentioned,  and  thinking  fhe  had  found  a  kind 
of  coral  beads,  fire  began  to  put  them  one 
after  another  on  a  thread,  but  it  loon  happened 
that  thefe  little  creatures,  which  roll  themfelves 
up  in  fuch  a  manner  only  for  fear  of  harm, 
and  appear  as  if  they  were  dead,  being  ob¬ 
liged  to  throw  of  the  mask  refumed  their  mo¬ 
tions.  On  feeing  which  the  maid  fervant  was 
fo  greatly  aftonifhed,  that  fhe  threw  away  the 
Woodlice  and  the  thread,  and  cried  out,  and 
run  away. 

If  the  Worm  of  the  Bee  is  taken  out  of 
its  cell  about  this  time,  there  is  found  under  it, 
in  the  bottom  of  the  cell,  a  kind  of  yellowifh 
matter  of  a  fomewhat  thick  confiftence.  This 
is  the  excrement  of  the  Worm. 

In  the  mean  time,  whilft  the  Worm  is  thus 
increafing  in  bulk,  I  do  not  doubt  but  it  fome¬ 
times,  like  other  infects,  changes  its  skin,  but 
how  often  it  does  this  before  it  arrives  at  full 
b'gnefs,  I  cannot  determine.  I  have  obferved 
that  when  this  Worm  calls  its  skin,  and  is 
changed  into  a  Nymph,  its  pulmonary  tubes  alfo, 
fituated  in  the  body,  change  their  skin  and  throw 
out  through  the  orifices  in  the  body  a  thin  pelli¬ 
cle.  Indeed,  it  feems  to  me  very  admirable, 
that  this  change  of  skin  is  fo  common  to  all 
infects  in  general,  that  even  Lice  themfelves 
and  the  minuter  Mites  undergo  it :  nay,  Spiders 
and  Locufts  obey  this  law  fo  perfedlly  that  they 
call;  skins  from  their  eyes,  their  teeth,  and  the 
very  claws  of  their  feet;  even  the  horns  are  not 
excepted,  which,  though  as  they  are  fmaller  than 
a  hair  in  the  Locufts,  yet  they  likewife  caft  a 
tender  skin.  The  cruftaceous  and  teftaceous 
animals  alfo,  as  the  Crabs,  Lobfters,  and  the 
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like,  change  their  skins.  I  have  likewife  ob¬ 
ferved,  that  when  Serpents  are  cafting  their 
Hough,  a  skin  is  likewife  thrown  off  from  their 
eyes,  and  the  inner  furface  of  the  skin  is  turn¬ 
ed  outwards. 

At  length  my  curiofity  went  fo  far,  that  I 
was  not  afraid  to  tafte  and  bite  thefe  Worms 
of  Bees,  in  imitation  of  thofe,  who,  from  a 
beaftly  and  depraved  appetite,  do  not  fear  eat¬ 
ing  the  Maggots  that  grow  in  cheefe,  that  is, 
that  fpecies  of  Worms  which  skip  or  leap  by 
bending  their  bodies,  and  again  fwiftly  extend¬ 
ing  them.  The  Bee-Worms  are  of  a  very  dif- 
agreeable  tafte,  like  that  obferved  in  the  pan¬ 
creatic  juice  of  fifh,  and  they  leave  a  very  offen- 
ftve  or  nauceous  rancour  like  that  ofrufty  bacon 
in  the  mouth.  Of  the  fame  opinion  with  me 
was  the  very  experienced  and  induftrious  Peter 
Adrianus,  who  had  then  come  to  make  me  a 
prefent  of  fome  male  Bees,  and  by  his  affiftance 
has  alfo  greatly  advanced  this  hiftory.  When 
thefe  Worms  are  boiled,  they  have  a  fomewhat 
more  agreeable  tafte;  but  if  one  continues 
chewing  them,  the  former  tafte  prevails  again. 

Before  I  proceed  further,  I  fhall  exhibit  the 
Bee-Worms  to  the  life,  according  to  the  vari¬ 
ous  degrees  of  their  bignefs,  as  they  continue 
growing:  the  thirteenth  figure  ferves  for  this 
purpofe.  The  letter  a ,  Tab.  XXIII.  fig.  xm. 
reprefents  a  Worm  juft  come  out  of  its  egg, 
b  c  d  e  are  Worms  nourifhed  longer  and  grown 
more  mature ;  f  and  g  exhibit  others  larger 
again  and  longer  nourifhed,  which  are  here  re- 
prefented  in  the  fame  manner  as  they  lie  in 
their  cells :  i  expreftes  the  Worm  on  its  back, 
and  beginning  to  draw  the  hinder  part  of  its 
body  inwards,  and  to  move  its  head  languidly. 

In  the  fame  figure  under  the  letter  h  I  have 
delineated  the  Worm  lying  on  its  belly.  In 
the  back  of  this  is  feen  a  furrow  of  a  blackifh 
or  pale  blue  colour  :  this  line  fhews  the  fto- 
mach,  which  appears  through  the  skin  in  that 
part,  which  I  found  to  be  all  fluffed  with  a 
yellow  matter.  In  the  fecond  figure,  under  the 
letter  a ,  Tab.  XXV.  fig.  n.  is  exhibited  a 
Worm,  having  attained  its  full  increafe,  which 
Hands  up  at  that  time  in  its  cell,  and  fhuts  it  up 
entirely :  after  this  it  remains  very  quiet  and 
without  any  motion  in  the  cell,  and  begins  to 
fwell  at  the  ift,  2d,  and  3d  annular  divifions 
of  the  body,  becaufe  its  hidden  limbs,  and  other 
parts,  which  had  increafed  in  bignefs  under  the 
skin,  are  now  infenfibly  fwollen  with  humours, 
and  therefore  dilpofe  the  Worm  to  change  its 
skin.  This  will  be  very  diftinctly  explained  below. 

If  any  one  afterwards  more  accurately  exa¬ 
mines  the  Worm  of  the  Bee,  and  views  it  with 
a  microfcope,  he  will  obferve,  as  I  have  fhewn 
in  Tab.  XXIII.  fig.  xiv.  that  itiscompofed  of 
fourteen  annular  incifions,  a  a  a,  including  the 
head.  In  the  head  b  are  to  be  obferved  the 
eyes  c  c,  the  lip  d,  two  little  parts  e  e ,  which 
afterwards  become  the  horns,  and  two  other 
little  parts  f  j\  fituated  under  the  former,  which 
feem  as  if  they  were  articulated  and  afterwards 
grow  into  the  teeth.  Moreover,  between  thefe 
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two  little  parts,  and  confequently  under  the 
lip  d ,  is  prefented  to  view  another  fmall  and 
fomewhat  prominent  or  extuberant  part  g, 
which  relembles  a  tongue  or  trunk;  and  this 
increafing  by  degrees,  at  length  indeed  confti- 
tutes  the  trunk  of  the  Bee.  Moreover,  there 
is  fomething  that  hangs  out  of  this  little  part 
above,  like  a  fmall  nipple,  by  which  the  Worm 
difcharges  its  thread  to  make  the  web,  when  it 
has  eaten  for  a  fufficient  time  and  is  going  to 
be  transformed  into  a  Nymph.  In  fome  other 
Worms  I  have  feen  befides  the  tongue  g,  the 
refemblance  of  a  fmall  and  tubular  probofcis, 
fituate  in  the  middle  between  the  tongue  and 
the  lip  d,  by  the  help  of  which  the  Worm  can 
probably  take  in  its  meat.  But  I  faw  this  laft 
mentioned  tubular  little  partin  the  Worm,  when 
I  had  firft  preffed  its  body  a  little,  and  forced  it 
forward,  between  my  fingers,  towards  the  head. 
Again,  in  other  fuch  Worms,  I  have  obferved 
a  horny  or  bony  little  part  immediately  under 
the  lip.  But  thofe  other  little  parts  behind  this 
did  not  appear  fo  diftindtly  to  me.  We  muft 
view  thefe  parts  with  a  microfcope,  and  to  that 
purpofe  firft  feparate  and  clear  them  one  from 
another ;  for  their  colour,  which  is  of  a  whitifh 
yellow,  prevents  their  being  accurately  viewed 
together,  and  in  order  to  fee  them  well  one 
muft  ufe  a  very  powerful  microfcope. 

The  two  eyes  of  the  Worm  cc  are  of  a 
tranfparent  white,  and  are  limpid,  fo  that  they 
feem  inflated  as  it  were  with  a  lymphatic 
fluid.  In  other  infedts  the  eyes  are  ufually 
brown,  blackifh,  green,  red,  blue,  or  yellowifh; 
and  in  fome  few  of  a  very  full  or  faint  purple, 
that  is,  according  as  the  tunica  uvea  in  the  in¬ 
ternal  circuit  of  the  eyes  is  coloured.  It  is  evi¬ 
dent  from  this  example  that  the  eyes  are  not 
alike  in  all  infedts;  nay,  this  diverfity  withrefpedt 
to  the  colour  of  the  eye  takes  place  equally  in 
the  larger  and  fanguiferous  animals :  this  I  have 
particularly  obferved  in  Rabbits,  in  which  the 
whole  tunica  uvea  has  been  placed  at  the  bottom 
of  the  eye,  and  then  feemed  to  me,  for  want  of 
blacknefs,  unfit  in  a  manner  to  detain  and  colledt 
the  rays  of  light  for  vifion  ;  blacknefs,  and  even  a 
deep  brown,  have  this  property,  that  they  never 
refledt  the  rays  of  light  that  fall  upon  them,  and 
for  this  reafon  alfo  black  paper  takes  fire  much 
eafier  in  the  focus  of  a  burning  glafs,  than  that 
of  any  other  colour,  which  reflects  the  rays. 
But  the  ways  or  means  of  divine  providence, 
which  can  bring  all  things  to  one  and  the  fame 
end,  are  innumerable.  This  I  fliall  diftindtly 
explain  in  the  following  pages  with  relpedt  to 
the  fight  of  Bees ;  and  at  the  fame  time  de¬ 
monstrate  therein  the  omnipotent  wifdom  of 
God,  from  the  eyes  of  thefe  infedts. 

Between  the  two  eyes,  and  not  far  from  the 
Bp  4  occurs  a  part  of  a  yellow  colour  ;  nay,  the 
lip  itfelf  and  the  tongue  g  are  alfo  yellowifh. 
In  the  extremities  of  the  fucceeding  horns  e  e 
there  appears  alfo  a  Sharp  pointed  yellow  and 
browniffi  little  part.  But  as  all  thefe  minute 
parts  are  of  a  faint  colour  and  are  pellucid,  they 
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cannot  be  diftinguifhed  but  with  great  diffi¬ 
culty. 

In  the  other  rings  of  the  body,  ten  points 
of  refpiration  are  obferved  to  be  distributed 
on  each  fide  h  b  b,  having  no  horny  or  bony 
parts  of  any  other  colour  ;  as  is  the  cafe  in 
tho  Collus,  in  Silk-worms,  and  in  moft  other 
infedts.  It  is  therefore  very  difficult  to  difcover 
thefe  points,  on  account  of  the  whitenefs  and 
general  brightnefs  of  the  Worm;  indeed  no 
perfon  can  accomplish  his  defign  in  this  cafe, 
but  by  frequent  and  carefully  turning  of  the 
microfcope  to  view  the  objedt  in  different 
lights.  Thefe  points  appear  placed  in  a  kind 
of  long  fiffure  or  flit,  and  are  fomewhat  de- 
preffed.  The  pulmonary  tubes  or  branches 
of  the  windpipe,  which  are  internally  joined 
to  thefe  points,  are  of  a  clear  or  limpid  white 
colour,  and  glitter  like  mother  of  pearl  ;  and 
in  fome  worms  which  are  not  very  fat,  and 
have  therefore  a  very  pellucid  body,  they  are 
feen  alfo  diftindtly  through  it ;  as  is  alfo, 
through  the  tranfparent  body  of  the  Worm,  the 
ftomach,  which  in  this  Worm  is  ufually  at 
that  time  filled  with  a  yellow  kind  of  matter 
like  melted  Bees-wax  :  the  heart  and  fpinal 
marrow  are  feen  alfo  diftindtly  through  the 
body  of  the  Worm,  the  former  being  placed 
in  the  back,  the  other  in  the  belly. 

This  Worm  has  a  very  flow  motion,  and 
whenever  it  is  difturbed,  it  draws  its  head  and 
tail,  or  the  pofterior  part  of  the  body,  a  little 
inward.  But  if  it  be  dragged  out  of  its  waxen 
cell,  and  any  violence  is  by  that  means  offered 
to  it;  then  it  will  make  other  and  more  re¬ 
markable  motions ;  for  it  fometimes  twifts  and 
bends  itfelf  forward,  and  fometimes  again 
backward.  But  if  it  be  not  moved  or  pro¬ 
voked,  it  lies  without  any  vifible  or  confpi- 
cuous  motion  ;  nor  does  it  ever  go  out  of  its 
cell,  until  it  hath  grown  into  a  perfedt  Bee. 

I  fhall  now  proceed  to/he  diffedtion  of  thefe 
Worms.  The  Worms  of  Bees,  as  well  as 
other  infedts,  may  be  diffedted  by  the  help  of 
various  contrivances,  which  I  myfelf  have 
often  ufed  :  firft,  then,  I  killed  thefe  Worms 
by  different  methods ;  I  boiled  fome  of  them 
in  fpirit  of  wine  ;  others  I  fteeped  in  the  al- 
kaheft  liciuor  of  Glauber,  and  in  divers  other 
coloured  liquors :  all  which  I  have  done,  the 
better  to  diftinguiffi  their  internal  parts,  which 
are  all  of  the  fame  colour.  But  thefe  did  not 
anfwer  with  the  expedted  fuccefs,  becaufe 
the  Worms  abound  with  fat.  If  the  Worm 
be  caft  into  fpirit  of  wine,  all  its  parts  melt 
as  it  were  and  become  watery.  The  parts 
are  too  much  condenfed  by  boiling,  and  in 
the  alkaheft  liquor  likewife  they  are  in  the 
beginning  too  ftrongly  coagulated,  but  after¬ 
wards  they  change  or  turn  into  an  aqueous 
fat  or  greafe  ;  therefore  the  beft  method  that 
I  know  is,  if  one  only  fuffocates  thefe  Worms 
in  fpirit  of  wine,  and  immediately  afterwards 
prepare  for  the  diffedtion  of  them.  It  is  of 
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fervice  like  wife  to  macerate  them  in  coloured 
liquors,  till  they  become,  as  far  as  they  aie  ca¬ 
pable  of  it,  black,  red,  or  yellow  ;  or  they  may 
be  even  left  to  themfelves,  that  they  may  at 
length  acquire  a  colour,  by  a  fpontaneous  coi- 
ruption  :  by  this  means,  when  the  cnanges  are 
properly  watched,  fome  of  their  parts  fhoot 
forth  to  view,  which  otherwife  efcape  the  fight, 
or  at  lead;  cannot  be  viewed  didindtly  enough. 
It  is  indeed  the  nature  of  this  Worm  to  have 
its  body  of  a  perfect  white,  and  confiding  of 
parts  not  very  eafily  to  be  difeerned  ;  hence 
arifes  the  vad  difficulty  of  anatomizing  it,  un- 
lefs  we  ufe  the  method  mentioned  above.  All 
thefe  things,  however,  need  be  of  no  confe- 
quence,  if  one  knew  how  to  diffedt  thefe  Worms 
when  alive,  which  yet  is  not  eafy  to  be  done, 
fince  its  parts  contract  themfelves  at  that  time 
mod  drongly,  and  alfo  are  in  their  own  nature 
mod  extremely  tender. 

If  the  Worm  be  opened  along  the  back, 
immediately  there  appears  trickling  out  a  fort 
of  ichor  or  watery  humour,  gufhing  from  the 
wounded  vedels,  and  from  the  heart.  This  is 
the  real  blood  of  the  little  Worm:  after  this  are 
fee n  the  mufcles  fituated  under  the  fkin,  which 
move  the  annular  divifions  of  the  body,  and 
fome  of  which  go  into  the  very  heart  itfelf. 
Next  is  feen  the  fat,  and  among  this,  in  the 
middle  of  the  back,  the  heart  dwelling  out 
fhews  itfelf;  this  is  indeed  along  pipe,  running 
through  the  whole  back  quite  into  the  head, 
out  of  which  the  vedels  fprout  branching  to  all 
the  parts.  This,  however,  I  never  obferved  in  the 
Worms  I  am  treating  of,  but  have  frequently 
in  Silk-worms.  In  the  anatomy  of  the  female, 

I  ffiall  mention  fome  other  circumdances  about 
the  heart:  if  we  purfue  this  diffedtion  further, 
prefently  the  domach  rifes  to  view,  furnifhed 
with  numberlefs  pulmonary  tubes,  which,  being 
made  up  of  fibres  eafy  enough  to  be  difeerned, 
if  it  is  cut,  recedes  very  eafily  from  its  internal 
coat.  This  to  appearanceis  membranaceous,  and 
is  three  times  thinner  than  the  domach  itfelf  ; 
this  fame  tunica,  moreover,  like  the  mod  tranf- 
parent  kind  of  glafs,  is  perfectly  clear,  as  well 
as  mod  equally  fmooth,  which  indeed  is  found 
in  other  infedts  likewife,  and  more  than  all  the 
red  in  Silk-worms.  In  the  lad  Worms  I 
diffedted,  this  coat,  or  internal  part  of  the  do¬ 
mach,  was  always  fwollen  with  a  fort  of  mat¬ 
ter  of  a  deep  yellow  colour,  a  little  clammy, 
which  not  only  filled  the  whole  cavity  of  the 
domach,  but  in  the  back,  where  the  heart  is 
placed,  was  didindtly  feen  through  the  heart 
and  the  body.  In  the  Worms  of  Hornets,  that 
inner  coat  of  the  domach  fhews  to  appearance 
like  a  piece  of  net-work,  the  mod  curious  that 
can  be  leen,  and  is  of  a  purple  colour.  In  the 
lower  part  of  the  domach,  where  the  pylorus 
lies,  are  four  little  velfels,  through  which  there 
runs  a  matter  of  a  yellow  colour,  a  little  inclined 
to  whitenefs  :  thefe  are  firmly  knit  to  the  fat  and 
air-pipes,  and  appear  here  and  there  through 
the  fat,  and  winding  about  are  carried  over  the 
body  in  wreaths ;  to  me,  indeed,  it  feems  diffi¬ 


cult  to  find  out  what  kind  of  particles  thefe 
are,  for  they  do  not  appear  to  be  like  the 
faffron-coloured  vedels,  which  the  illudrious 
Mapighius  has  deferibed  in  Silk-worms,  being 
what  I  have  found  hitherto  in  all  infeeds, though 
not  always  tinged  with  this  yellow  colour. 
Whatever  be  the  cafe,  after  long  and  unwearied 
fearch  I  at  lad  perceive,  that  in  their  extremi¬ 
ties,  they,  as  the  clofe  guts  or  caeca  of  hens,  are 
clofed  up  :  to  difeover  this  I  ufe  the  following 
method,  viz.  with  a  fine  forceps  I  take  hold  of 
the  gut,  or  of  the  end  of  the  domach  into 
which  the  veffels  run,  and  then  flowly  and  care¬ 
fully  draw  them  out  from  the  fat  and  intwined 
membranes,  and  pulmonary  tubes;  dnee  they 
could  not  otherwife  be  difentangled  without 
the  utmod  difficulty.  If  thefe  clofed  veffels  are 
macerated  for  a  little  time  in  fpirit  of  wine, 
then  they  appear  as  if  they  were  covered  over 
with  glandules,  which  kind  of  glandules  may 
likewife  be  obferved  in  other  infedts.  I  have 
called  thefe  in  the  Coffus  faffron-coloured  veffels. 
In  Bees  it  is  extremely  hard  to  bring  them  into 
fight. 

The  fat  alfo  of  this  Worm,  as  in  the  Coffus, 
confids  of  globules,  and  thefe  very  globules  in 
fome  meafure  refemble  the  globules  of  fat  in 
the  Coffus ;  but  the  fat  in  this  Worm  I  am 
treating  of  is  not  lod  during  its  growing  date. 
Wherefore  it  may  dill  be  feen,  after  the  crea¬ 
ture  is  changed  into  a  perfedt  Bee ;  if  this  fat 
be  examined  more  accurately,  befides  number¬ 
lefs  more  minute  particles,  there  are  likewife  to 
be  obferved  in  it  fome  little  oily  lumps,  fuch 
as  I  have  before  reprefented  in  the  fat  of  the 
Coffus  ;  but  the  drudture  of  the  fat  cannot  be 
more  exadtly  examined,  unlefs  we  view  it  laid 
on  a  very  thin  plate  of  fine  glafs,  a  fingle  mi- 
crofcope  being  paffed  between,  right  againd 
the  fight.  In  the  fat,  which  is  mixed  with  ex¬ 
tremely  thin  membranes,  and  with  the  pulmo¬ 
nary  tubes,  fome  fmail  particles  are  here  and 
there  feen,  wrinkled  and  contradted,  and  fome- 
what  inclining  to  a  pale  purple,  and  in  other 
parts  nearly  whitifh.  Thefe  are  the  beginnings 
of  the  air  bladders,  which  afterwards  in  Bees 
are  filled  with  air,  and  mix  themfelves  with  the 
pulmonary  tubes,  to  which  they  have  hitherto 
but  a  flight  cohefion ;  jud  as  the  lungs  in  ani¬ 
mals,  that  have  not  yet  ufed  refpiration,  fo  thefe 
air  bladders  are  contradted  in  thefe  fubjedts. 

On  the  oppofite  fide,  near  the  head  of  the 
Worm,  there  appear  fome  other  veffels,  which 
curl  like  the  tendrils  of  a  vine,  in  the  fame 
manner  as  the  clofed  veffels  jud  deferibed ;  nay, 
and  they  are  fo  fimly  braced  with  membranes, 
fat,  and  pulmonary  tubes,  that  I  have  found  it 
impoffible  as  yet  to  feparate  them ;  whence  I 
have  alfo  been  unable  fo  accurately  to  difeover 
their  drudture.  Thefe  veffels  are  double,  and 
at  lad  meet  in  one  little  tube,  which,  after  that, 
dioot  on  the  outfide  under  the  tongue  of  the 
Worm,  and  there  become  dronger  and  toueher. 
and  then  fiwell  outwards  in  a  kind  of  foft  pimple, 
pervious  by  an  opening  :  from  this  prominence  a 
glutinous  humour,  the  matter  of  the  filaments, 

is 


177 


The  HISTORY  of  INSECTS. 


is  fent  out  ;  fo  that  thefe  veffels  may  be  confi- 
dered  as  the  parts  out  of  which  the  Worm 
draws  its  threads.  When  the  Worm,  having 
taken  fufficient  nourifhment  is  foon  afterwards 
to  be  changed  into  a  Nymph,  then  by  the  help 
of  thefe  little  threads  it  covers  in  its  little  cell, 
and  at  the  bottom,  and  on  the  fides  within, 
covers  it  over  as  it  were  with  glue.  I  have  feen 
in  fome  Worms  likewife,  that  thefe  tubes,  not 
far  from  the  part  where  they  iffue  forth  under 
the  mouth,  have  divided  themfelves  into  two 
branches,  which,  however,  as  I  have  already 
mentioned,  I  have  not  as  yet  been  able  to  trace 
further.  In  the  mean  time  I  believe,  that  they 
end  in  the  clofed  appendages,  as  is  the  cafe  in 
lilkworms.  Whenever  thefe  tubes  are  pierced 
through  tne  middle,  in  that  part  where  they 
meet  in  one  little  body,  there  iffues  thence  a 
glutinous  matter  extremely  tough,  and  capable 
of  being  drawn  out  into  long  threads.  The 
fame  thing  is  alio  obferved  in  the  glue  of  Silk¬ 
worms,  not  yet  drawn  out  into  threads,  and  in 
other  infedts,  and  even  in  fpiders  themfelves. 
This,  however,  is  to  be  obferved  only  in  thofe 
Worms  that  are  near  the  time  of  their  tranf- 
mutation  into  Nymphs. 

I  have  not  perceived  any  other  parts  in  the 
Worm,  befides  thole  I  have  already  explained, 
lince  the  veffels  in  it,  which  carry  and  return 
the  blood,  are  fo  very  delicate  and  tranfparent, 
that  I  was  not  able  to  difcern  them.  For  the 
fame  reafon  I  could  not  defcry  thefe  very 
parts  even  in  the  ColTus,  though  there  are  in¬ 
ventions  of  art,  by  the  affiftance  of  which  we 
may  come  to  the  knowledge  of  them.  In  Silk¬ 
worms  I  fucceeded  by  the  following  method, 
which  I  have  reprefented  in  the  fourth  figure, 
viz.  I  provide  myfelf  with  a  little  glafs  tube, 
fuch  as  is  here  delineated,  which  I  take  care 
to  have  made  like  a  vial  in  the  middle,  Tab. 
XXIV.  fig.  iv.  <2,  at  one  end£  to  be  drawn  out 
to  the  utmoft  fmallnefs,  and  at  the  other  end  c 
made  thicker  and  broader,  in  order  that  the 
air  blowing  into  it,  maybe  conveniently  forced 
in  at  this  end  :  this  done,  I  fill  the  little  pipe 
with  fome  thin  liquor  coloured,  not  however 
of  a  very  penetrating  kind,  let  in  through  the 
thicker  end  c ,  and  then  with  the  greateft 
caution  perforating  the  fkin  b ,  I  thruft  the 
thinner  end  into  the  heart.  This  may  be  done 
eafily  enough.  By  thefe  means,  and  then 
gently  blowing  into  it,  the  heart,  and  many 
of  the  veffels  {hooting  out  from  it,  may  be 
filled  ;  and  further,  though  no  other  parts  are 
difcovered  in  thefe  Worms,  ftill  it  is  of  ufe 
to  take  notice  in  them,  both  of  the  pulmonary 
tubes,  and  the  fpinal  marrow.  As  for  the  mar¬ 
row,  indeed,  though  by  reafon  of  its  exceffive 
yielding  and  foftnefs,  I  could  not  examine  it 
with  any  exadtnefs  in  the  Worm,  yet  I  had 
no  difficult  talk  to  difcover  it  in  the  male  Bee, 
of  which  when  I  come  to  treat,  I  lhall  defcribe 
it  as  there  delineated. 

There  are,  as  I  faid,  ten  points  of  refpiration 
on  each  fide  of  the  body,  in  all  twenty  ;  and 
there  is  the  fame  number  in  Silk-worms,  and 


in  the  Coffus ;  but  there  is  this  remarkable 
difference,  that  both  in  the  Coffus,  and  in 
Silk-worms,  only  eighteen  of  thefe  points 
with  reddifh  tufts,  of  a  fubftance  between 
horn  and  bone,  fuffer  themfelves  to  be  difcern- 
ed  ;  but  the  tenth  pair  of  them  is  not  fepa- 
rated  fo  plainly,  which  perhaps  is  the  reafon 
that  the  incomparable  Malpighius  does  not 
defcribe  twenty,  but  only  eighteen  of  thefe 
points  in  Silk-worms.  The  twenty  pulmonary 
tubes,  which  in  the  Worm  of  the  Bee  arife 
as  it  were  from  thefe  points,  are  carried  in¬ 
wardly  into  the  body,  and  have  all  a  mutual 
communication  with  one  another  :  a  kind  of 
little  tube  runs  all  along  from  one  point  to 
another,  fo  that  in  this  manner  the  ar.afto- 
mofis  or  inofculation  of  thefe  veffels  is  propa¬ 
gated  through  the  whole  body.  The  ftrudlure 
of  thefe  pulmonary  tubes  is  in  truth  exceeding 
wonderful,  for  all  of  them  confift  as  it  were 
of  curled  rings,  which  being  twiffed  together 
in  the  clofeft  manner  imaginable,  and  in- 
twined  with  one  another  by  the  fineft  fila¬ 
ments  and  moft  delicate  membranes,  make 
the  union  fo  completely  folid,  that  the  air  can 
no  where  pervade,  except  through  the  middle 
cavity,  which  is  always  open.  Thefe  rings 
are  alfo  twiffed  clofer  in  fome  of  the  tubes 
than  in  others,  but  indeed  the  fabric  difplays 
the  greateft  artifice  in  thofe  places,  where 
thefe  pipes  divide  into  branches  and  fhoots, 
for  there  the  rings  are  ranged  with  furprifing 
fkill  one  clofe  to  another,  and  are  joined  to¬ 
gether  by  the  intervention  of  the  lengthening, 
abbreviating,  and  crooked  rings.  All  thefe 
things  may  be  feen  very  beautifully,  if  one 
puts  thefe  pipes  on  a  very  thin  piece  of  glafs, 
and  afterwards  views  them  againft  the  light : 
this  is  indeed  a  very  ufeful  contrivance.  They 
may  alfo,  in  order  to  diftinguifh  them  the 
better,  be  placed  on  thin,  coloured,  black,  or 
green  glafs.  Thefe  pulmonary  pipes  or  tubes 
are  always  open,  as  I  have  before  mentioned, 
which  is  likewife  the  cafe  in  the  human 
fpecies,  and  in  other  animals,  but  principally 
in  regard  to  or  about  the  cartilaginous  rings 
placed  in  the  neck,  fo  that  therefore  the  air 
in  the  human  body,  or  any  other  animal,  which 
hath  once  breathed  or  refpired,  can  never  be 
entirely  driven  out  of  the  fubftance  of  the 
lungs.  We  muff;  further  obferve,  that  thefe 
pulmonary  tubes  are  in  this  Worm  diftributed 
in  fuch  a  manner,  that  the  brain,  the  nerves, 
and  even  the  eyes  are  furnilhed  with  branches 
of  them  ;  this  I  fhall  afterwards  fhew  in  the 
anatomy  of  the  eye,  the  ftnufture  of  which, 
too  delicate  for  all  defcription,  proclaims  the 
infinite  wifdom  of  the  fupreme  Architedï. 
Next  we  are  to  explain  the  fixth  figure  in  this 
plate,  which  exhibits  fome  of  the  vifcera  of 
this  Worm. 

The  letters  a  a,  Tab.  XXIV.  fig.  vi.  denote 
the  ftomach,  furnifhed  with  infinite  air-pipes 
d  d ,  which  are  affixed  to  it :  b  is  the  gullet. 
c  Exhibits  fome  glandulous  little  parts,  which 
are  feen  diftindtly  through  the  tranfparent 
Z  z  ftomach. 
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ftomach.  The  ftomach  alfo  has  towards  its 
hinder  parts  fonie  mufcular  circular  notes  e, 
which  ferve  to  move  its  contents.  SSSS 
four  veffels,  inteftina  casca,  or  clofed  guts. 
h  h  Shew  the  infertion  of  the  clofed  guts  ot 
coeca  below  the  pylorus  J,  t  Exhibits  the  reft 
of  the  inteftines  of  the  Worm,  the  craflum 
and  reClum,  or  the  thick  and  ftraight  gut, 
to  the  extreme  end  of  which  a  fmall  part  of 
the  fkin  is  likewife  obferved  to  adhere. 
/  Reprefents  the  delicate  coat  of  the  ftomach, 
replete  with  coagulated  contents  of  various 
kinds,  which  are  defigned  by  the  darker  parts 
in  the  figure.  Fig.  v.  are  the  pipes  appointed 
for  the  matter  of  the  web,  or  the  bags  where¬ 
in  the  fubftance  of  the  future  threads  is  pre¬ 
pared.  b  Shews  the  place  where  thefe  points 
are  joined  one  to  another,  c  c  Exhibit  the 
divifions  of  thefe  pipes,  dddd  Is  the  place 
where  thofe  pipes  that  contain  the  matter  of 
the  web  are  broken  off,  and  beyond  which 
I  could  not  at  this  time  profecute  their  courfe: 
what  increafed  the  difficulty  was,  that  other 
matters,  which  were  likewife  to  be  invefti- 
gated,  took  up  all  the  time  I  then  had.  I  like¬ 
wife  find  the  fame  difficulty  of  tracing  thefe 
veffels  in  the  Worms  of  the  Hornets  3  which 
however  might  have  been  conquered  much 
eafier  in  the  latter ;  but  it  is  as  rare  to  get  fo 
great  a  number  of  Hornets,  as  a  fufficient  num¬ 
ber  of  their  Worms. 

The  firft  figure  reprefents  the  pulmonary 
tubes  of  the  Worm,  as  may  be  feen  on  each 
fide,  under  Tab.  XXIV.  fig.  1.  No.  1,  2,  3, 
&c.  and  the  letters  a  a  a ;  for  twenty  fuch 
tubes  are  feen  in  this  creature.  It  likewife 
.appears  in  this  figure,  in  what  manner  the 
pulmonary  tubes  of  the  fame  fide  have  a 
communication  with  each  other  b  b,  by  means 
of  tubules  carried  from  one  orifice  to  the  other ; 
and  have  the  tubes  of  each  fide  meeting  each 
other  from  the  oppofite  fides  of  the  body,  and 
are  alfo  united  together  cc.  Finally,  the  branches 
are  feen  there,  which  fpring  from  the  middle 
trunks  of  thefe  feveral  tubes.  The  Worm  is 
here  exhibited  and  laid  entirely  open,  and 
without  its  vifcera,  fat,  and  membranes,  all 
which  I  carefully  wafhed  off  with  a  little 
water,  by  the  help  of  a  fine  pencil.  Though 
the  orifices  d  d  of  the  pipes  are  fituated  under 
the  skin,  yet  I  have  delineated  them,  as  if 
they  appeared  or  were  prominent  out  of  it ; 
which  particular,  though  it  be  contrary  to 
nature,  yet  I  have  obferved  in  this  place,  that 
my  defcription  may  be  the  more  eafily  under- 
ftood.  The  other  two  fpiral  little  parts,  fig. 
ii.  and  hi.  e,  ƒ,  exprefs  the  rings  of  the  pul¬ 
monary  tubes.  One  may  very  diftinCtly  and 
beautifully  lee  thefe,  if  a  hair  of  a  man’s  head 
be  palled  through  a  fmall  part  of  a  pulmo¬ 
nary  tube,  and  both  extremities  of  the  hair  be 
afterwards  glued  or  affixed  with  wax  ;  if  that 
part  of  the  tube  be  then  feparated  or  taken 
away,  with  fmall  tweezers,  or  ftretched  out 
by  needles,  it  will  be  feen  diftinCHy  how  thefe 
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contorted  or  twifted  rings  are  longei  in  one 
part  e  of  the  tube  than  in  the  other/.  Without 
this  contrivance,  thefe  rings  may  be  eafily  dif- 
covered,  by  the  help  of  a  microfcope. 

But  I  ffiall  proceed  further.  I  muft  obferve, 
that  when  the  working  Bees  have  maintained 
the  Worms  here  defcribed,  until  they  are  ar¬ 
rived  to  their  full  bignefs,  thefe  Worms  after¬ 
wards  abftain  from  all  food ;  and  as  they  lay 
before  in  their  little  cells,  contracted  as  it  were 
into  a  globe  or  ball,  fo,  on  the  contrary,  they 
now  ftand  ereCt,  and  thus  fill  the  whole  cell 
from  top  to  bottom.  Thefe  Worms  about  this 
time,  cover  the  infide  of  the  cell,  from  the 
lower  to  the  upper  part,  with  threads;  in  which 
work,  however,  this  difference  deferves  parti¬ 
cular  notice,  that  is,  that  the  web,  which  lines 
or  furrounds  the  foundation  and  fides  of  the 
cell,  is  more  membranaceous,  but  that  which 
is  on  the  extremity  more  thready.  This  differ¬ 
ence  arifes  becaufe  the  Worms  do  not  always 
fpin  complete  webs,  but  fometimes  difcharge 
on  the  filaments,  or  thread  already  fpun,  a  great 
quantity  of  the  gluey  matter,  which  fhould 
have  made  the  threads,  and  by  this  means  daub 
or  wafh  it  as  with  slue.  This  I  have  likewife 
often  feen  in  other  infeCts ;  nay,  I  have  had  the 
good  fortune  to  obferve  it  even  in  the  Silk¬ 
worms,  however  rare  or  uncommon  it  may 
feem ;  for  whenever  any  little  knots  occur  in 
filk  thread,  thefe  are  owing  to  the  difcharged 
matter  which  has  flowed  out  too  plentifully 
together.  Nay,  if  the  imperfeCt  Silk-worm 
when  expanded,  be  glued  to  paper,  it  does  not 
appear  thready,  but  alfo  membranaceous ;  this 
thread  is  nothing  elfe  but  a  foft  extended  filk, 
afterwards  hardened  by  force  of  the  air.  It  is 
remarkable  in  the  Silk- worms,  that  water  alone 
has  the  power  to  diffolve  their  unfpun  filky 
matter ;  whereas,  on  the  contrary,  fpirit  of 
wine,  vinegar,  and  other  fuch  liquors  will  coa¬ 
gulate  it  immediately.  In  like  manner  as  the 
Worms  of  Bees,  and  thofe  of  Hornets  perfeCt 
their  web  from  fpun  threads,  it  is  indeed  very 
beautifully  and  wonderfully  finifhed  in  the  end. 
It  is  perfectly  white  and  fine  above,  but  it  is  all 
membranous  and  yellowifh  below.  In  regard 
to  their  work,  I  obferve  this  further  difference, 
that  the  Worms  of  the  Hornets  do  not  draw 
all  their  webs  to  the  fame  height,  as  the 
Worms  of  the  Bees  do  ;  and  hence  it  happens 
that  their  cells  differ  very  much  among  them- 
felves  in  refpeCt  to  height.  Their  webs  alfo 
confift  of  ftronger  threads,  and  are  of  a  rounder 
figure,  and  ufually  drawn  higher  than  the  Bee- 
webs,  nor  are  they  fealed  up  with  wax,  as  is 
common  in  Bees.  The  feventh  figure  fhews 
the  web,  prepared  by  the  Bee-worms ;  it  is 
formed  above  into  a  fpherical  figure,  and  has 
very  confpicuous  filaments,  Tab.  XXIV.  fig. 
vii.  c  ;  but  on  the  lower  part  a  it  is  membra¬ 
naceous  and  much  thicker  ;  and  at  length  it 
becomes  triangular,  towards  the  bafis  of  the 
cell,  and  exhibits  a  tranfparent  Nymph  b  on 
the  infide. 
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After  the  Worms  of  Bees  have  brought  their 
webs  to  this  degree  of  perfection,  the  working 
Bees  have  new  bufinefs,  for  it  is  then  incum¬ 
bent  on  them  to  cover  with  wax  all  thefe  cafes 
which  are  arched  as  it  were  over  the  head  of 
the  Worm,  and  confequently  to  feal  up  the 
Worm  itfelf  with  the  greateft  circumfpeCtion 
and  exaCtnefs  in  its  cell.  This  cafe  feems  to 
me  to  be  altogether  neceflary,  for  if  the  web 
was  not  covered  and  fealed  up  above  with  wax, 
it  might  poflibly  be  prefled  in  by  the  Bees  run¬ 
ning  up  and  down  thereon,  and  confequently 
the  fubjacent  young  and  tender  members  of  the 
Worms  which  caft  their  skin  a  little  before 
might  be  injured:  befides  that,  the  operculum 
or  cover  of  wax  contributes  much  to  preferve 
the  heat,  by  the  afiiftance  of  which,  both  the 
evaporation  of  the  fuperfluous  moiflure,  and  the 
fubfequent  change  of  the  Nymph  into  a  Bee 
are  promoted.  The  web  we  have  hitherto 
been  defcribing  has  all'o  this  further  ufe,  that 
at  the  time  the  Bee-Worm  changes  its  skin, 
and  difengaging  itfelf  from  the  latter,  is  tranf- 
formed  into  a  Nymph,  it  is  then  prevented 
from  flipping  out  of  its  cell,  which  might  very 
eafily  happen  if  the  cells  were  not  covered  or 
thus  fhut  up,  as  I  myfelf  have  learned  from 
experiments.  I  at  one  time  carried  fome  of 
thefe  Worms  about  me,  which  being  as  it 
were  hatched  by  this  heat  alone,  came  to 
that  perfection,  that  the  Nymphs  aflumed  the 
form  of  Bees :  I  then  faw  thefe  Bees  running 
quickly  up  and  down  in  my  box,  fo  that  I 
could  not  really  help  admiring  what  had  hap¬ 
pened  :  and  from  this  experiment  I  learned 
one  thing,  and  that  is,  that  I  might  thus  know 
for  certain  how  much  time  was  neceflary  for 
the  Nymph  to  grow  into  a  Bee ;  but  I  have  not 
as  yet  been  able  to  inveftigate  this  matter  fully, 
being  then  engaged  in  other  neceflary  bufinefs. 

I  have  hitherto  only  obferved  the  changes  which 
happen  under  the  time  of  growth,  and  at  the 
fame  time  I  have  thus  experienced,  that  heat 
alone  will  hatch  Bees,  and  the  incubation  or 
fitting  of  other  Bees  is  not  neceflary,  as  fome 
authors  have  feigned.  I  began  the  experiments 
juft  now  mentioned  about  the  end  of  Septem¬ 
ber.  If  the  web  I  have  defcribed  be  cut  open 
in  that  part  where  the  head  of  the  enclofed 
Worm  is  placed,  the  Worm  afterwards  will 
come  out  of  it  there,  when  upon  changing  its 
skin  it  is  transformed  into  a  Nymph. 

The  Worm  after  it  hath  covered  itfelf  with 
this  web  remains  entirely  at  reft,  and  does  not 
move  in  the  leaft  ;  it  keeps  the  place  which  it 
at  that  time  filled,  and  remains  quiet  to  the 
end  of  its  transformation.  But  if  the  difleCtion 
of  the  Worm  be  undertaken  at  that  time,  be¬ 
fides  the  casca  or  clofed  vefifels  before  defcribed, 
there  alfo  appear  a  great  number  of  very  flender 
veflels,  which  are  fituated  on  the  inteftines  near 
the  pylorus,  where  the  clofed  veflels  are  inferted, 
and  leem  to  me  to  be  of  the  fame  nature  with 
thofe  veflels  which  Malpighius  calls  vafa  crocea, 
the  faffron  coloured  veflels  in  the  Silk- Worms. 
At  the  fame  time  the  casca  or  clofed  veflels 
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themfelves  are  feen.  Whether  thefe  very  de¬ 
licate  veflels  are  in  the  Worm  from  the  begin¬ 
ning,  and  afterwards  only  increafe  with  its 
growth,  does  not  yet  appear.  But  if  they  be, 
they  are  much  larger  in  the  Bee  than  they  were 
in  the  Worm  :  I  have  never  found  them  of  a 
yellow  colour  in  Bees,  as  I  have  done  in  the 
humble  Bees.  I  have  fometimes  feen  the  ex¬ 
crements  lie  coagulated  in  thefe  veflels  in  the 
females,  and  indeed  occafionally  in  the  com¬ 
mon  Bees.  I  find  great  difficulty  to  difcover 
the  real  ufe  of  thefe  clofed  veflels,  whether 
they  fecrete  a  particular  humour  in  their  ca¬ 
vities,  which  muff;  be  difcharged  out  of  the 
body,  or  fuch  a  liquid  as  changes  the  contents 
of  the  other  inteftines  ;  or  are  they  analogous 
to  the  caeca  which  are  found  in  other  animals, 
but  particularly  in  Birds  and  in  Rabbits  ?  The 
ufe  of  the  caeca  in  other  animals  is  not  yet  fuf- 
ficiently  known,  yet  it  is  certain  that  excre¬ 
ments  of  the  fame  with  thofe  of  the  great  guts, 
are  found  in  plenty  in  them.  Had  not  thefe 
veflels  been  fo  regularly  divided  into  four,  and 
had  they  been  of  fuch  a  length,  and  inferted 
even  into  the  inteftine  under  the  ftomach,  one 
would  incline  to  confider  whether  they  did 
not  belong  to  the  bladder  of  poifon  of  the 
fting,  which  I  fhall  afterwards  defcribe  in 
the  common  Bee  ;  but  this  doubt  may  be  eafily 
folved,  if  one  fhould  difleCt  the  Worm  of  a 
male  Bee.  The  time  for  getting  thefe  Worms 
is  now  paft,  fince  I  am  now  writing  this  on 
the  firft  day  of  September. 

Further,  in  this  ftate  of  the  Worm  the  fto¬ 
mach  is  much  more  contracted  than  it  was- 
before,  and  appears  like  a  fmall  gut :  it  is  of  a 
whitifh  colour,  and  its  yellow  contents  now 
difappear,  being  totally  wafted.  We  likewife 
obferve,  that  when  that  Worm  is  but  a  day,  or 
half  a  day  older,  its  ftomach  becomes  fhorter; 
but  the  vafa  crocea,  or  yellow  veflels,  are  much 
ftronger  and  more  vifible.  A  little  below  the 
place  where  the  vafa  crocea  are  inferted,  the 
great  guts  may  be  feen  more  beautifully  than 
in  the  Worm  that  is  not  yet  covered  in  its 
cell.  Thefe  are  joined  to  the  ftomach,  and 
now  become  fomewhat  longer,  and  begin  to 
bend  or  turn  themfelves.  Behind  thefe  are  feen 
one  or  two  parts  fo  tender  that  they  cannot  be 
accurately  examined. 

The  fat  that  is  found  in  the  Worm  when  in 
its  web,  very  eafily  feparates  from  its  mem¬ 
branes  :  hence  it  happens  that  the  contracted 
pneumatic  veflels  become  at  this  time  more 
confpicuous. 

The  Worm  whilft  at  reft  in  the  manner  juft 
mentioned,  fwells  confiderably  about  the  breaft, 
but  not  fo  much  about  the  head  ;  and  after 
this  it  begins  likewife  by  degrees  to  grow 
thicker,  and  to  fwell  out  about  the  fecond  and 
third  annular  incifion  :  the  reafon  of  this  is, 
becaufe  the  limbs  of  it  which  have  increafed  in¬ 
wardly,  are  infenfibly  diftended  with  fluids. 
We  likewife  here  fee  the  legs  and  wings,  after¬ 
wards  the  head,  breaft,  belly  and  trunk,  and 
finally,  the  whole  form  and  ffruCture  of  the 
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Bee  that  is  to  be  produced  from  thence,  all 
Brewing  itfeif  under  the  skin.  But  the  legs 
are  bent  together  as  if  they  were  folded  up, 
and  are  weak  and  very  tender :  the  mufcular 
fibres  likewife  are  like  glue,  and  they  appear 
fluid  like  water,  on  account  of  their  abundant 
moifture,  fo  that  they  can  by  no  means  move 
themfelves :  fo  great  is  the  extenfion  and  in¬ 
flation  which  they  undergo,  fo  that  for  this  rea- 
lon,  incomprehenfible  changes  muft  afterwards 
happen  in  them.  Nor  are  thefe  following 
changes  peculiar  to  the  mufcular  parts  alone  ; 
they  are  obferved  alfo  in  the  nerves  and  in  the 
fpinal  marrow,  for  they  are  likewife  fubjeft  to 
very  vifible  extenfions,  tranfmutations,  contrac¬ 
tions,  and  even  tranflocations.  This  is  no 
where  more  manifeff  than  in  the  Perla,  or 
Dragon-Fly,  of  Mouffet,  and  in  the  Ephemerus, 
when  thefe  little  infecfts  change  their  forms ; 
for  in  the  Perla  the  fpinal  marrow  is  extended 
fo  much  that  it  becomes  twice  as  long  as  it  was 
in  the  Worm  ;  and  fomething  fimilar  is  like¬ 
wife  obferved  in  the  optic  nerves  of  the  Snail. 

The  legs  in  particular,  and  alfo  the  horns  and 
trunk  *,  are  then  very  confpicuous  when  the 
Worm  of  the  Bee  is  diftended  fo  much ;  and 
by  the  fame  means  the  whole  figure  of  the  in¬ 
cluded  Bee  becomes,  by  degrees,  vifible  through 
the  skin,  and  all  the  divifions  of  the  head, 
breaft,  and  belly  come  in  fight.  But  at  length, 
when  the  skin  opens  along  the  back,  and  the 
skull  of  the  Worm  feparates  in  three  places, 
there  the  Worm  aflumes  the  form  of  a  Nymph, 
that  is,  it  after  this  change  fhews  out  beauti¬ 
fully,  and  more  perfe&ly  formed,  the  limbs  and 
parts  that  were  before  hidden  :  hence  all  the 
parts  may  be  feen  there  more  clearly  and  di- 
Bindtly  than  in  the  Bee  itfeif  ;  fince  that  fea¬ 
ther-like  down  which  is  feen  on  Bees,  is  at  this 
time  in  the  Nymph.  The  ftrudture  of  the 
trunk  is  likewife  remarkable,  and  is  mod  ma¬ 
nifeft  here  in  all  its  parts ;  and  therefore  it  can, 
on  account  of  its  fituation  and  immobility,  be 
much  more  elegantly  and  clearly  diflinguifhed, 
than  when  this  little  infedt  is  become  a  perfedt 
Bee,  or  hath  been  transformed  into  the  flying 
Bate,  by  a  real  growth  of  the  parts,  not  a  fic¬ 
titious  metamorphofis,  according  to  the  fanciful 
and  vifionary  opinions  of  authors  who  have 
written  to  this  time.  All  the  changes  of  in¬ 
fers  are  no  more  than  a  flow  accretion  of  the 
limbs  and  parts,  and  therefore  are  analogous 
not  only  to  thole  of  other  animals,  but  alfo  to 
thofe  which  we  obferve  in  vegetables,  as  has 
been  before  fufliciently  explained  and  demon- 
Brated  at  large. 

The  creature  is  in  this  Bate  of  the  Nymph 
exceflively,  nay,  amazingly  tender;  for  almofl 
all  its  limbs  aie  extended  and  inflated  with 
abundant  humidity ;  the  former  skin  is  thrown 
off,  the  pulmonary  tubes  in  the  body  have 


changed  their  integuments,  and  are  again  fwol- 
len  with  new  air;  nay,  it  is  wonderful  and  ut¬ 
terly  incomprehenfible,  that  the  pulmonary 
tubes,  whilfi  they  are  cafling  their  integuments, 
do  not  put  off  fimple  membranes,  but  as  it 
were  entire  veflels  compofed  of  annuli  or  rings  ; 
fo.  that  by  this  means  the  internal  pulmonary 
tubes  which  have  feparated  from  the  other, 
are  thrown  out  of  the  body  at  the  external  ori¬ 
fices  or  points  of  refpiration,  having  the  fame 
form  with  thofe  which  remain  in  the  body. 
In  the  fame  manner  likewife  the  flomach  and 
gullet,  and  the  inteflines  through  the  whole 
body  change  their  skin ;  which,  however,  is 
very  difficult  to  obferve,  unlefs  one  fball  im¬ 
mediately  examine  the  exuvia  or  skin  when  it 
is  juft  caB  off ;  or  better,  if  we  know  how  to 
take  off  the  skin  from  fuch  a  Worm,  at  a  fit 
time,  by  art.  The  Bomach  wonderfully  Brews 
this  in  the  Worms  of  Hornets,  for  thefe  in 
like  manner  difcharge  their  contents  or  excre¬ 
ments,  and  together  with  them  the  whole  in¬ 
ward  coat  of  their  Bomach,  which  is  of  a 
purple  colour,  fo  that  the  little  mafs  ejedted 
weighs  fometimes  more  than  three  grains. 
From  the  number  of  fuch  coats  as  are  found 
compared  in  the  cells  of  the  Hornets,  and  laid 
on  one  another  at  the  bottom  of  the  cell,  it 
may  be  very  certainly  computed,  how  many 
times  the  Hornets  have  brought  up  their  off- 
fpring  from  the  Worm  Bate  in  the  fame  cell. 

In  the  Worms  of  the  Bee  it  is  particularly 
remarkable,  that  when  they  are  changed  into 
Nymphs,  all  their  limbs  and  other  parts,  their 
legs,  wings,  horns,  and  probofcis  or  trunk,  and 
all  the  refl  of  the  body  have  pulmonary  tubes : 
thefe  tubes  are  likewife  filled  with  air  at  the 
time  their  limbs  and  other  parts  are  fwelling, 
and  by  force  of  this  air  they  likewife  promote 
the  due  expansion  of  the  feveral  parts  :  this  is 
feen  moB  eminently,  when  the  Nymph,  by 
changing  its  lafi  skin,  becomes  a  perfedl  Bee. 

In  the  Cameleon,  which  is  the  only  fangui- 
ferous  animal  that  has  lungs,'  which  agree  in 
fome  refpedl  with  the  lungs  of  infedls,  by  rea- 
fon  of  their  branching  pipes,  the  propelled  air 
is  likewife  of  the  fame  ufe  in  expanding  or 
diflending  the  parts.  But  it  is  only  for  the 
purpofe  of  extending  the  creature’s  tongue  that 
this  happens  in  that  creature,  though  there  are, 
be  fide  this  mechanifm,  fome  mufcles  that  like¬ 
wife  contribute  to  thethrufling  out  this  tongue: 
it  chiefly,  however,  depends  on  the  air  which 
is  forced  out  of  the  lungs  for  that  purpofe,  into 
the  double  cavity  of  the  tongue.  I  have  like¬ 
wife  obferved  the  organs  of  hearing,  and  the 
fpleen  in  the  Cameleon,  however  boldly  fome 
very  induflrious  gentlemen  in  France,  who  have 
publflhed  the  anatomy  of  the  Cameleon,  may 
affert  that  it  wants  thefe  parts.  Thefe  authors 
have  likewife  committed  great  errors  in  regard 


1,nce  tfl  ’  a"f  °.r  y  rote,  tae  French  naturalifts  have  made  many  nice  inquiries  into  the  ftrudfure  of  this  infeft.  They  in 
enera  con  im  t  e  occines  he  has  eftablifhed,  but  in  fome  points  they  have  improved  on  them.  They  have  difcovered  that 
c  ides  t  u.  trun  t  e  Bee  has  a  real  mouth.  I  his  is  fituated  in  the  fore  part  of  the  head,  and  may  indeed  be  feen  without 
§T5at  1  CU  Y'  T  ™eans  t^’s  ^e  Bees  are  able  to  feed  upon  the  farina  of  flowers,  from  which  afterwards  is  made  wax. 

is  anno*  tiougit  t  ey  could  not  feed  on  it,  becaufe  it  could  not  pafs  their  trunk;  but  I  have  taken  out  cf  the  ftomach  of  a 
Bee  the  farina  of  a  bean  flower  in  its  proper  form. 

to 


i 


The  HISTORY  of  INSECTS. 


1 8  r 


to  tile  cornua  or  horns  of  the  uterus,  fince 
they  have  neither  accurately  delineated  nor 
exactly  deferibed  them.  The  pulmonary  tubes 
alfo  are  not  reprefented  acute  enough  by  them. 

I  would  not  however  have  any  perlon  think  I 
lay  this  from  a  love  of  cenfure  ,  lb  far  from  it 
that  my  foie  view  is  that  the  true  face  and  dif- 
poiition  of  nature  may  be  expofed  to  the  eye. 

I  wilh  others  may  pafs  the  like  cenfure  where 
due  on  my  works;  nor  do  I  pretend  to  doubt 
but  I  have  committed  many  errors;  it  is  fuffi- 
cient  for  me  that  I  can  mod:  freely  affert,  that 
I  have  not  wilfully  defigned  to  millead  the 
reader  in  this  treatife,  I  likevvife  think  the  fame 
of  fome  other,  but  very  few  authors ;  for  the 
delire  of  writing  is  fo  prevalent  now-a-days, 
that  men  publilh  books  filled  only  with  the 
fancies  of  their  brain, and  thus  mifreprefent  God 
and  his  works  ;  heaven  forbid  that  I  fhould 
ever  do  this,  truth  and  a  religious  fcrupulouf- 
nefs  of  mind  ought  every  where  to  prevail  in 
deferibing  natural  things,  becaufe  they  are  the 
books  of  the  divine  miracles,  unlefs  he  who 
writes  aims  to  deceive  himfelf  and  others,  and 
fuch  a  one  fhould  know  that  all  things  are 
revealed  in  time. 

Let  us  now  return  to  our  fubjebt.  Thefe 
Worms  then  weave  over  or  cover  the  infide 
of  their  celis  with  threads,  they  alfo  difeharge 
their  excrements  into  thefe  cells,  and  there 
at  the  fame  time,  caft  a  thin  skin  and  their 
old  pulmonary  tubes:  hence  if  all  thefe  things 
be  done  feveral  times  over,  that  is,  if  in  the 
cells  of  the  fame  hive,  frefh  eggs  be  laid  and 
young  Worms  be  continually  hatched  in  a 
fuccelfion  for  feveral  years ;  the  cells  mud  ne- 
cefiarily  become  from  time  to  time  lefs  and 
narrower,  and  the  Bees  muft  be  obliged  to 
leave  the  old  combs,  and  to  build  themfelves 
a  more  convenient  edifice  :  the  honey  alfo 
that  is  lodged  in  fuch  foul  and  dirty  cells,  is 
not  to  be  called  virgin  honey,  nor  the  wax  of 
the  combs  virgin  wax.  Since  both  of  them 
abound  with  a  great  deal  of  filth,  which  ought 
to  be  feparated  before  they  are  fit  for  ufe. 
The  honey  which  the  common  people  ufe  is 
very  impure,  for  it  is  preffed  out  of  wax, 
after  the  purer  part  of  the  honey  has  run  out, 
and  it  is  accordingly  fold  at  a  low  price  *. 

If  any  perfon  is  defirous  to  examine  the  web 
before  mentioned,  let  him  deep  only  part  of 
it,  together  with  the  wax  adhering  to  it,  for 
fome  days  in  rectified  fpirit  of  wine ;  thus 
the  wax  will  fall  into  little  lumps,  and  the 
web  will  be  manifeft  alone  :  if  an  entire  waxen 
cell,  while  it  is  yet  fealed  up  with  its  Worm 
or  Nymph  in  it,  be  put  into  rectified  fpirit 
of  wine,  then  all  the  Nymph’s  little  body, 
which  is  enclofed  in  the  web,  and  cannot  be 
taken  out  of  it,  but  by  cutting  the  web,  pre- 


fents  itlelf  to  view.  This  contrivance  where¬ 
by  we  fieep  and  difi'olve  the  wax  by  deeping 
or  foaking  it  in  a  proper  fluid,  in  order  to  fee 
the  web,  has  this  further  advantage,  that  one 
may  by  this  means  know  very  exactly  how 
many  times  the  Bees  have  brought  up  their 
progeny  in  the  fame  cell,  for  it  is  certain  that 
as  many  webs  as  are  found  in  one  cell,  fo 
many  eggs  have  been  hatched  there.  When 
the  wax  is  thus  carefully  feparated  from  the 
web  by  deeping  it  fo  that  the  delicate  texture 
of  it  is  not  injured,  the  web  will  then  be 
found  to  reprefent  or  exprefs  very  beautifully 
the  hexagonal  figures  of  the  cell,  particularly 
in  the  lower  part,  as  may  be  feen  in  Tab. 
XXV.  fig.  in.  under  the  letter^.  This  web 
is  likewife  about  the  bafis  and  angles  of  the 
little  cell,  always  fomewhat  thicker  and  blacker 
than  at  the  upper  part,  being  there  more 
membranaceous  and  of  a  yellower  colour : 
from  what  caufe  this  difference  proceeds  is  dill 
a  fecret  to  me.  If  any  one  defires  to  difeover 
very  fuddenly  the  web  lb  often  mentioned, 
let  him  make  the  waxen  cell  boil  for  a  mo¬ 
ment  over  the  fire  in  fpirit  of  wine,  or  in  oil 
of  turpentine.  If  an  old  cell  be  cut  open 
with  a  difiebting  knife,  we  fometimes  obferve 
the  foundation  of  the  cell,  which  is  other- 
wife  wonderfully  thin  and  delicate,  half  as 
thick  as  the  filver  coin  called  an  imperial,  on 
account  of  the  feveral  webs,  that  have  from 
time  to  time  been  laid  on  it.  This  condition 
of  the  web  has  impofed  on  fome  fo  far  as  to 
make  them  believe,  that  every  Bee  builds  its 
own  refpebtive  cell,  for  they  faw  that  all  of 
thefe  webs  were  fevered  from  each  other, 
when  the  broken  wax  was  lèparated  from 
them,  as  one  may  ealily  try  if  he  deeps  or 
foaks  the  little  cells  for  fome  days  in  brandy. 

The  webs  are  alfo  of  this  further  advantage 
to  the  combs,  that  they  make  them  much 
firmer  and  dronger,  and  hence  one  may  with 
lefs  danger  remove  and  carry  elfewhere  the 
hives  in  which  the  Bees  have  engendered  for 
fome  time,  than  thofe  in  which  the  wax  is 
new.  Belides  that  the  combs,  drengthened 
with  thefe  webs,  do  not  fo  ealily  melt  in  very 
hot  weather,  or  blend  together,  when  they 
are  turned  upfide  down.  That  the  filaments 
or  threads  of  the  web  may  come  in  fight 
more  didinbtly,  there  does  not  require  much 
labour  in  preparing  it,  for  if  one  only  cuts 
off"  the  upper  part  of  one  of  the  cells,  which 
is  covered  with  wax,  with  fmall  feifibrs  or 
a  fine  knife,  drips  it  of  the  waxen  cover, 
and  then  places  it  under  the  microfcope,  it 
will  appear  mod  evident,  from  the  difpofition 
and  manner  wherein  the  threads  are  placed 
over  one  another,  that  the  Worm  of  the  Bee 
does  in  reality  fpin.  If  an  entire  cell,  deeped 


*  What  is  called  rock  honey  in  fome  parts  of  America,  is  the  produce  of  a  peculiar  kind  of  Bee,  lodged  in  a  very  fingular 
manner.  This  Bee  makes  no  regular  comb,  but  notwithftanding  that,  it  preferves  its  honey  in  waxen  veflels :  the  honey  is  clear 
as  water,  and  very  thin.  The  Bees  hang  their  clufters  of  cafes  to  a  rock  ;  one  is  firft  made,  and  is  very  fecurely  fattened  ;  then 
others  are  hung  to  that,  in  the  manner  of  grapes  in  a  bunch.  Thefe  cells  or  cafes  are  larger  than  thé  biggett  grapes,  and  of  an 
oval  lhape;  each  has  at  firft  an  aperture  at  the  upper  part,  in  which  the  Bee  puts  the  honey  ;  when  it  is  full  they  clofe  this  aper¬ 
ture  :  forty  of  thefe  cafes  will  fometimes  hang  together,  and  the  honey  is  excellent,  and  in  large  quantity. 
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or  foaked  in  fpirit  of  wine,  throws  off  the 
wax,  then  both  parts  of  the  web,  as  well 
that  which  is  difcharged  in  the  form  o.  threads, 
as  that  which  is  like  a  membrane,  being  now 
joined  together,  nay,  the  whole  figure  of  the 
web,  which  is  hexagonal  below,  and  iphencal 

above,  may  be  ieen.  .  . 

Before  I  enter  upon  the  defcription  of  the 
Nvmph  more  accurately,  I  (hall  beg  leave  to 
obferve,  that  the  Cochineal  in  fed  if  fteeped 
or  foaked  for  fome  time  in  fpirit  of  wine,  ap¬ 
pears  aim  oft  like  our  Bee- Worm  3  its  body 
bem°  divided  by  many  annulai  mcilions .  but 
there  is  this  difference,  that  it  is  (horter  and 
thicker  than  the  Bee- Worm,  and  it  alfo  ex¬ 
hibits  fome  veftiges  of  legs.  The  Cochineal 
Worm,  as  I  have  heard  and  been  allured  by 
fome  who  (poke  pofitively,  is  produced  out  of 
an  egp-,  which  the  parent  infed  lays  on  the 
leaves  of  that  very  well  known  American 
plant  called  Tuna.  When  thefe  Worms  are 
ftr ft  corte  out  of  their  eggs,  they  are  as  fmall 
as  thole  minute  Worms  which  are  newly  pro¬ 
duced  in  cheefe  :  they  are  increafed  afterwards 
fo  much  by  means  of  the  food,  which  they 
get  from  the  leaves  of  this  plant,  that  in  a 
fhort  time  they  cover  the  whole  furface  :  nay, 
they  multiply  to  fuch  a  degree  that  in  the 
fpace  of  one  year,  they  will  occupy  or  pofiefs 
a  field  that  has  an  hundred  fuch  plants,  and 
may  be  colleded  from  thence  for  exportation 
four  or  five  times  yearly.  There  muff:  only 
be  care  taken  that  the  plants  be  clear  of  all 
other  infeds  whatfoever,  and  that  no  fowls  be 
admitted  into  the  place  3  for  both  will  greedily 
hunt  after  and  feed  upon  thefe  Worms.  When 
the  owner  is  inclined  to  gather  thefe  Worms, 
he  firft  confiders  whether  they  are  arrived  at 
their  full  fize,  and  then  fome  throw  alhes  on 
them,  and  brufli  or  gather  them  off  the  plant, 
and  then  dry  them  in  the  fhade  :  if  thefe 
Worms  are  left  longer  to  themfelves,  they 
then  fix  themfelves  to  the  leaves  when  they 
are  about  to  change  into  Nymphs  by  accre¬ 
tion  :  and  the  Nymphs,  cafting  off  fome  time 
after  a  thin  skin,  are  changed  into  very  fmall 
and  almoft  orbicular  winged  Beetles,  of  a 
brown  black  colour,  adorned  with  bright  pur¬ 
ple  fpots,  and  diftinguifhed  into  males  and  fe¬ 
males,  who  foon  after  coition  lay  eggs  again. 
Thefe  Beetles  are  not,  like  the  Worms,  ufed 
in  dying,  though  they  are  fometimes  brought 
to  us  mixed  with  Cochineal,  as  I  myfelf  have 
feen,  and  now  have  fome  that  I  picked  out 
of  that  drug  in  my  cuftody. 

In  our  country  alfo  on  the  leaves  of  the 
lillies,  Worms  are  often  found  which  are 
fome  what  thick  and  of  a  pale  red  colour,  like 
Cochineal,  but  they  differ  from  it  in  that 
they  are  furnifhed  with  fix  remarkable  black 
legs,  and  have  a  very  confpicuous  head.  Thefe 
Worms  are  transformed  in  a  very  fhort  time 
into  an  oblong  bright  red  Beetle  with  black 
legs  and  horns.  This  Worm  has  one  thing 
peculiar  to  it,  which  is  that  it  covers  itfelf 
with  its  own  excrements  againft  the  fun’s  heat, 
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and  by  that  means  renders  itfelf  in  a  manner 
invifible 3  fince  it  walks  over  the  leaves  of 
lillies  covered  with  its  excrements.  I  have 
likewife  in  my  collection  of  infecfts  lome  little 
creatures  not  unlike  the  Cochineal  Beetle,  only 
that  they  are  fomewhat  lefs  and  in  fome  mea- 
fure  different  in  regard  to  their  colouring. 
Hence  I  am  inclined  to  think  that  the  Cochi¬ 
neal  may  probably  be  difcovered  and  fed  in 
our  country,  though  I  have  never  yet  found 
it.  This  fpecies  of  Beetles,  which  have  all 
knobbed  horns,  are  by  our  country  people 
called  Lieven  Heers  Haantjes,  or  Onze  Vrou¬ 
wen  Haantkens :  but  I  (hall  now  return  to 
the  Bees. 

The  Nymph  of  the  Bee-Worm  contains 
nothing  elfe  but  an  elegant  difpofition  and 
well-ordered  reprefentation  of  all  the  limbs 
and  parts  of  the  future  Bee  5  which,  as  they 
have  been  to  this  time  increafing,  at  length 
become  externally  confpicuous 3  but  they  are 
immoveable  until  the  humours  with  which 
they  are  filled  and  diftended  are  exhaled  and 
diffipated  :  after  that  the  creature  can  move 
them.  Hence  it  is  that  the  Bee  while  in  the 
Nymph  weighs  confiderably  more,  than  when 
it  is  changed  into  a  perfect  Bee.  Before  I 
exhibit  the  parts  and  limbs  of  this  Nymph,  I 
fhall  defcribe  its  parts  while  yet  in  the  Worm, 
with  more  accuracy  and  method  than  has  been 
hitherto  done  by  others.  In  doing  this  I  fhall 
follow  the  order  according  to  which  the 
Worm  infenfibly  and  naturally  approaches  to 
the  change  of  its  skin,  or  to  the  difclofure  of 
thefe  hidden  members :  it  is  as  follows.  The 
old  skull,  which  is  to  be  immediately  caft  off, 
becomes  infenfibly  filled  with  a  limpid  hu¬ 
mour,  by  force  of  which  it  is  feparated  by 
degrees  towards  the  foremoft  parts  from  the 
head  ;  hence  the  horns,  teeth  and  trunk,  which 
lie  folded  and  complicated  together  under  the 
skin,  are  difpofed  in  fuch  a  manner,  that  they 
may  be  extended  and  inflated  by  the  imbibed 
humour,  all  which  happens  gradually  3  in 
the  mean  time  the  head,  which  infenfibly  and 
in  a  manner  fcarce  to  be  perceived,  recedes  or 
goes  back  from  the  skull,  is  gently  extended 
and  expanded  3  this  is  principally  occafioned 
by  the  eyes  and  their  adjacent  parts  being  in¬ 
flated  or  diftended  with  air,  blood,  and  other 
fluids  ruffling  in 3  the  thorax  likewife  now 
becomes  extuberant,  by  reafon  of  the  air  and 
fluids  introduced  3  as  do  alfo  the  legs  them¬ 
felves  in  like  manner  fwelling  confiderably 
both  above  and  under  the  thorax  3  they  are 
placed  in  a  very  elegant  manner  under  the 
skin  :  the  firft  or  foremoft  pair  of  legs  adhere 
underneath  near  the  probofcis,  which  together 
with  all  its  parts  is  ftretched  upwards,  to  the 
head  in  fuch  a  manner,  that  the  extreme  ends 
are  in  the  upper  part,  and  the  thighs  in  the 
lower  place  3  then  follows  the  fecond  pair  of 
legs  which  are  depofited  in  like  manner  3  near 
thefe  the  wings  are  fituated,  whereof  the  lefs 
are  placed  by  the  fides  of  the  greater  and  a 
little  under  them  3  then  follows  the  laft  pair 
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of  legs,  which  is  depofited  in  the  fame  man¬ 
ner  as  the  firfl  and  fecond  were  under  the 
skin  ;  all  thefe  parts,  as  far  as  they  lie  un¬ 
der  the  skin,  are  fomewhat  wrinkled  or  folded, 
and  they  are  by  this  means  above  one  half 
Ihorter  than  afterwards  when  the  creature  is 
changed  into  a  perfect  Nymph  ;  for  when  the 
Worm  calls  it  skin,  thefe  parts  are  confidera- 
bly  and  wonderfully  inflated  and  extended  by 
force  of  the  air,  the  fluids,  and  particularly  of 
the  blood  :  this  extenfion  of  thefe  parts  is 
performed  at  the  time  when  the  Worm,  by 
the  means  of  a  kind  of  periflaltic  motion, 
breaks  open  the  skin  by  rolling  it  down,  and 
is  incredibly  promoted  by  the  parting  exuvia 
or  call  skin  ;  for  fince  all  thefe  parts  by  means 
of  delicate  and  minute  fibres  and  filaments 
adhere  loofely  to  the  skin  hence  the  skin 
carries  them  with  it  as  a  kind  of  moveable 
cords,  and  the  parts  themfelves  being  by  this 
means  extended,  roll  in  their  turns  from  the 
skin  in  the  fame  manner  as  a  cord  runs  out  of 
its  pully.  This  is  the  true  reafon  why  thefe 
parts  are  fo  regularly  digefled  and  extended  in 
the  Nymph,  and  are  difpofed  in  fo  beautiful 
and  firm  an  order  and  fo  wonderful  a  fituation 
as  I  am  now  going  to  defcribe,  according  to 
the  figures  which  I  have  given.  I  fhall  firfl 
then  fhew  in  a  fomewhat  fmaller  figure  the 
difpofition  of  the  parts  under  the  skin,  a  little 
removed  from  their  firfl  fituation.  Tab. XXV. 
fig.  iv.  a  a,  are  the  horns,  b  the  probofcis 
with  its  parts,  e  e  denotes  the  firfl  pair  of  legs, 
under  which  is  feen  a  fecond  fj\  and  then  a 
third  h  h,  ii  are  the  larger  and  fmaller 
wings  of  each  fide  :  k  denotes  the  rings  of 
the  abdomen.  I  fhall  in  the  ninth  figure  re- 
prefent  the  fituation  of  thefe  parts  in  the 
Nymph  in  a  larger  fcale. 

Fig.  ix.  a  Reprefents  the  Nymph’s  head, 
which  being  then  diflended  with  humours,  and 
expanded  by  force  of  the  impelled  air,  refem- 
bles  in  foftnefs  and  tendernefs,  milk  that  is  juft 
curdled.  In  this  manner  the  whole  body  and 
all  the  reft  of  the  parts  are  circumftanced  at  this 
period.  All  thefe  parts  are  of  a  milk-white 
colour,  and  the  whole  infedl  is  without  any 
the  leaft  vifible  motion ;  fo  that  in  reality,  it 
refembles  a  dead  carcafe. 

b  b  Exhibit  the  eyes  of  the  Worm,  which 
now  appears  under  the  form  of  a  Nymph.  Its 
three  fmaller  difperfed  eyes  cannot  be  feen  in 
this  view,  being  placed  more  backward  and 
higher  in  the  head,  in  the  middle  between  the 
larger  eyes.  The  firfl  change  obfervable  in  this 
creature,  when  it  becomes  ftronger  by  the  eva¬ 
poration  of  the  moiflure  is  manifefted  about 
thofe  fmaller  eyes,  and  about  the  large  ones 
here  figured  b  b.  Their  change  confifts  in  this, 
that  the  eyes,  by  degrees  and  as  it  were,  infen- 
fibly  affume  a  faint  purplifh  colour  :  at  the  fame 
time  is  alfo  dilcovered  the  femi-lunar  figure  of 
thefe  large  eyes,  which  one  cannot  otherwife  dis¬ 
cern,  on  account  of  the  intenfe  whitenefs  which 
obtains  here,  and  the  brightnefs  of  the  furface. 


c  c  Are  the  antenne  or  horns  which  fpring 
from  the  middle  of  the  head,  and  are  bent 
by  force  of  the  skin  that  is  drawn  down  towards 
the  belly ;  they  are  very  elegantly  placed  near 
the  probofcis  and  its  adjacent  parts.  Under  the 
extreme  ends  of  the  horns  are  difpofed  the 
three  firfl  joints  of  the  firfl  pair  of  legs  i  i. 
In  the  middle  of  thefe  one  may  fee  numerous 
pulmonary  tubes  through  the  covering. 

d  Denotes  the  lip,  which  is  not  yet  remark¬ 
ably  increafed  in  its  fize,  or  diflended. 

e  e  Are  the  teeth  or  jaws,  which  are  covered 
in  fome  mealure  by  the  lip. 

f  f  Shews  the  firfl  pair  of  thofe  parts  which 
belong  to  the  trunk  or  probofcis :  they  have 
hkewife  their  pulmonary  tubes,  but  above 
them  and  under  the  teeth  is  feen  a  certain  por¬ 
tion  of  the  third  or  laft  pair  of  thefe  little 
parts  belonging  to  the  trunk,  which  are  the 
fhorteft  and  fmalleft  of  all. 

g  g  Reprefent  the  articulated  pair  of  little 
parts  that  defend  the  probofcis,  which  are  di¬ 
vided  on  each  fide  into  three  joints. 

h  Is  the  probofcis  itfelf,  very  beautifully  fitu- 
ated  between  and  under  the  faid  parts.  But  we 
muft  obferve,  that  all  thefe  little  parts  are  now 
furnifhed  with  tranfparent  pulmonary  tubes. 
When  the  little  infedl  is  approaching  to  its 
laft  change,  and  is  in  a  fhort  time  after  to  ob¬ 
tain  the  form  and  name  of  a  Bee,  then  all  thefe 
pulmonary  tubes  become  again  for  the  moil 
part  invifible.  And  the  fame  thing  obtains 
about  the  veflels  of  the  wings :  which  are  then 
bound  or  tied  up  in  fuch  a  manner,  that  you 
would  conclude  them  not  to  be  pulmonary 
tubes  but  nervous  fibres. 

i  i  Exhibits  the  firfl  pair  of  legs  in  the  Bee, 
while  it  is  ftill  called  a  Nymph.  The  three 
extreme  joints  of  thefe  legs  may  be  feen  under 
the  extremities  of  the  antenna*,  c  c. 

k  k  Are  two  very  beautiful,  ftiff,  tranflucent 
little  parts,  fituated  at  the  loweft  joints  of  the 
firfl  pair  of  legs,  and  which  feem  to  ferve  the 
Nymph  only  as  an  ornament ;  for  upon  calling 
the  skin,  they  are  thrown  off  and  entirely  abo- 
lifhed. 

/  /  Another  pair  of  the  Nymph’s  legs,  which 
like  wife  are  full  of  tranfparent  pulmonary 
tubes.  Thefe  legs,  being,  by  means  of  the 
skin  when  drawn  off,  and  by  the  power  of 
the  impelled  air  and  forced  humour,  deprefled 
and  ftretched  beyond  the  middle  of  the  body, 
are  there  very  regularly  placed. 

vi  m  Are  the  wings  of  the  Bee,  ftill  confti- 
tuted  under  the  form  of  a  Nymph,  a  part  of 
which  only  we  can  hitherto  fee.  Thefe  like- 
wife  have  many  pulmonary  tubes,  which,  when 
this  Nymph  is  calling  its  laft  skin,  are  alfo, 
together  with  all  the  ocher  parts,  once  more 
to  throw  off  their  exuviae :  after  which,  when 
thefe  tubes  are  again  diflended  by  the  frellily 
impelled  air,  and  the  pneumatic  veflels  which 
have  been  hitherto  contracted,  are  inflated  and 
diflended  with  the  fame  air;  it  follows,  that 
the  whole  wing  afterwards  expands  itfelf  and 
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becomes  thrice,  nay,  four  times  larger  than  it 
was  before.  But  this  expanfion  of  the  wings 
is  not  to  be  attributed  folely  to  the  air,  but  in 
a  confiderable  degree  alio  to  the  blood  ;  for  at 
the  time  when  the  air  is  impelled  into  the 
wings,  and  a  confiderable  quantity  of  blood  is 
likewife  driven  into  the  blood  veflels  of  the 
wines.  This  blood  in  the  Bee  is  a  limpid  hu¬ 
mour  or  ichor,  as  may  be  obferved,  if  a  little 
part  be  at  this  time  cut  off  from  the  wings ; 
for  then  this  humour  flows  from  it,  appearing 
by  reafon  of  the  extreme  fmallnels  of  the  blood 
veflels,  under  the  form  of  little  pellucid  glo¬ 
bules,  which,  infenfibly  and  by  degrees,  in- 
creafe  into  confiderable  little  drops.  We  rauft 
obferve  here,  that  fome  of  the  Nymphs  of 
Flies,  when  they  are  calling  their  skin,  not 
only  expand  their  complicated  wings,  but  alfo 
diftend  vaftly  their  whole  body  :  hence  it  arifes 
that  they  appear  twice  as  big  as  the  exurvas, 
wherein  they  were  before  enclofed.  The  ex¬ 
panlion  of  the  wings  in  Butterflies  is  the  moft 
elegant  of  all  the  phenomena  of  this  kind  that 
occur  in  nature  ;  for  in  thele  creatures,  the  wing 
in  the  fpace  of  a  quarter  of  an  hour,  though 
at  firft  not  bigger  than  half  the  nail  of  one’s 
little  finger,  becomes  as  broad  as  a  half  crown, 
and  at  the  fame  time  all  its  colours  are  aug¬ 
mented,  extended,  and  regularly  diffufed  :  and 
hence  indeed,  an  admirable  fight  is  produced, 
which  would  appear  the  more  wonderful  if 
one  had  but  the  leaft  knowledge  of  the  caufe 
of  it.  For  we  certainly  can  know  nothing  of. 
the  magnificence  of  nature’s  fecrets,  unlefs  by 
the  help  of  an  infirm  and  weak  reafoning  we 
are  able  to  pafs  our  judgment  on  the  more  evi¬ 
dent  and  palpable  effects;  but  even  this  is 
fubjedt  to  many  errors.  When  the  wings  are 
difplayed  in  the  Butterfly,  their  air-pipes  or 
pulmonary  tubes  are  foft  like  warm  wax,  and 
the  wdngs  hang  down  that  they  may  the  more 
eafily  be  diftended  with  air  and  humours. 

Tab.  XXV.  fig.  ix.  n  n  Are  the  fcapulas  or 
fhoulder  blades  of  the  Bees  Nymphs,  which 
are  fomewhat  (harper  a  little  lower.  Under 
thefe  are  feen  a  pair  of  orifices,  by  which  the 
air-pipes  open  into  the  breaft.  The  air  which 
is  expelled  through  thefe  orifices  affifts  in  pro¬ 
ducing  the  humming  noife  which  the  Bees 
make  with  their  wings. 

o  o  Exhibits  the  laft  pair  of  legs,  which  are 
likewife  furnilhed  with  tranfparent  air-pipes  like 
little  veins. 

p  p  Are  the  rings  of  the  abdomen,  in  which 
feven  apertures  of  air-pipes  open  on  each  fide. 
But  Ï  have  not  delineated  thefe  apertures  in  the 
prefent  figure ;  fince  Ido  not  yet  know  their 
true  fituation,  for  they  appear  very  obfeure, 
becaufe  only  one  colour  is  feen  here.  How¬ 
ever,  I  have  obferved  in  differing  the  Nymph, 
that  the  mouths  of  thefe  air-pipes  terminate  in 
the  rings  of  the  abdomen.  I  have  feen  alfo 
three  fuch  orifices  in  the  breaft.  I  (hall  now 
mention  fome  other  things  in  the  anatomy  of 
the  Nymph,  which  are  pertinent  to  this  matter. 


N  A  T  U  R  E ;  or, 

q  Exhibits  the  hinder  or  pofterior  parts  of 
the  Nymph.  The  fling  of  the  future  Bee  is 
feen  there  fomewhat  protuberant  out  of  the 
body,  as  are  alfo  thofe  two  little  parts  r,  which 
accompany  the  fling  in  the  common  Bee  and  in 
the  female.  And  laftly,  the  arms  appear  un¬ 
derneath  s. 

If  all  thefe  parts  be  afterwards  removed 
out  of  their  places,  then  the  divifions  of  the 
head,  breaft  and  abdomen  appear  very  beauti¬ 
fully  in  the  Nymph,  but  moft  particularly  thofe 
of  the  breaft  :  and  thus  we  may  at  the  fame 
time  beautifully  fee  how  the  legs  are  jointed 
with  the  breaft,  which  cannot  be  diftindlly 
feen  in  the  Bee  ftate  of  this  little  infedt,  oil 
account  of  the  great  quantity  of  down  riling 
there.  If  the  creature  be  then  inverted  fo  as 
to  lie  on  its  belly,  the  three  great  divifions  of 
the  body  are  manifeftly  feen  in  it :  and  in  the 
horny  or  bony  parts  of  the  thorax,  which  are 
ftill  membranous,  and  very  tender  numerous  air- 
pipes  are  likewife  obferved. 

The  firft  external  change  obfervable  about 
the  Nymph  confifts  in  this,  that  its  eyes  infen¬ 
fibly  become  of  various  hues.  Firft  of  all  are 
diftinguifhed  thofe  three  remarkable  feparate 
eyes,  which,  when  the  iniedt  lies  on  its  back,  are 
feen  fixed  between  the  femi-lunar  curvatures  of 
the  larger  eyes,  as  I  fhall  hereafter  explain  more 
at  large.  And  at  the  fame  time,  the  femi-lunar 
figure  of  the  eyes  is  confpicuous  by  their  va¬ 
riety  of  colours.  Nor  can  any  other  remark¬ 
able  change  be  obferved  at  that  time  in  the 
Nymph,  befides  this  of  colour,  which  occurs 
in  the  three  feparate  and  in  the  femi-lunar  little 
eyes. 

When  the  eyes  by  degrees  have  grown  pur- 
plilh,  then  fome  fmall  changes  are  likewife 
feen  about  the  body  and  legs ;  that  is  the  horny 
or  bony  parts  of  the  fhoulder  blades  begin  to 
acquire  a  yellowifh  tinge,  fomewhat  inclining 
to  a  brown  red  :  the  horny  or  bony  parts  of  the 
wings,  legs,  and  the  reft,  then  afford  alfo  fome 
fmall  figns  of  their  transformation. 

Whilft  the  colour  of  the  limbs  and  parts 
is  changing  in  the  manner  I  have  mentioned 
under  their  accretion,  the  purple  colour  of  the 
five  eyes  become  more  and  more  brown,  and 
at  the  fame  time  we  obferve,  that  the  claws 
ot  the  feet  become  alfo  horny  or  bony,  and  of 
a  brown  red  :  and  this  change  is  alfo  obferved 
about  the  teeth. 

In  the  mean  time  the  eyes  become,  by  little 
and  little,  more  tblackifh,  nor  is  there  yet  any 
divifion  in  the  coat  that  invefts  them  on  the 
outfide,  though  one  may  then  eafily  fee  the 
divifions  which  appear  through  the  coat.  The 
horny  or  bony  parts  of  the  trunk  now  alfo  be¬ 
gin  to  grow  black,  and  the  horns,  which  are 
fituated  under  the  eyes,  and  the  diftindt  eyes 
above  are  more  plainly  feen. 

The  thorax  alfo  is  about  this  time  from 
a  gray,  manifeftly  changed  into  a  brown- 
ilh  colour:  and  we  alfo  fee  the  whole 
body  under  the  skin,  diftinguifhed  by  fome 
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fome  blackifh  points,  which  are  the  rudiments 
of  feather-like  hairs. 

Whild  the  whole  body  is  changing  in  this 
manner,  it  is  altered  or  difguifed,  and  becomes 
more  robud  as  it  is  increasing  ;  fo  that  even  the 
claws  of  the  feet  now  evidently  move  within 
the  skin  wherewith  they  are  furrounded ;  but 
the  mod  remarkable  changes  are  obferved  about 
the  ding.  For  this  ding  is  hitherto  an  exter¬ 
nal  part,  though  it  may  afterwards  be,  and  ac¬ 
tually  is  drawn  back  into  the  body :  therefore, 
Since  it  is  confpicuous  in  the  Nymph  without 
any  previous  diffedion,  one  may  ealily  obferve 
its  increafe  and  perfect  formation.  The  better 
to  underhand  my  observations  on  this  part,  I 
think  it  neceffary  to  obferve  before-hand  that 
the  ding,  as  well  as  all  other  parts  of  the  body, 
changes  its  skin  when  the  Nymph  throws  off 
the  lad  exuvia>:  for  this  reafon,  the  changes  of 
thé  ding  may  be  didinguifhed  as  clearly  as  thofe 
that  happen  in  the  claws,  legs,  and  the  teeth. 
The  fird  change,  therefore,  which  is  obferved 
about  the  ding,  confids  in  this,  that  its  crooked 
little  hooks,  which  neceffarily  remain  fixed  in 
the  wound  given  by  the  ding  of  a  Bee,  come 
in  fight.  For  while  the  two  Side-pieces,  and 
the  cafe  or  fheath  of  the  ding  are  yet  mem¬ 
branaceous,  or  as  it  were  cartilaginous*  thefe 
little  hooks  are  didinguifhed  by  their  yellowifh 
red  colour ;  and  this  colour  is  afterwards  dif- 
fufed  by  degrees  through  the  whole  ding,  whild 
in  the  mean  time  the  Sharp-pointed  ends  of 
the  two  Side-pieces  of  the  ding,  are  acquiring 
a  horny  or  bony  fubdance,  and  more  dusky 
colour.  The  circuit  alfo,  or  extremity  of  the 
cafe  or  Sheath  of  the  ding,  in  like  manner 
changes  its  colour,  grows  hard,  and  becomes 
horn-bony.  And  as  the  other  parts  dill  retain 
their  white  colour,  the  faid  changes  drike  the 
eyes  the  more  plainly  :  for  we  mud  obferve 
that  the  ding  is,  with  regard  to  its  colour,  more 
confpicuous  in  the  Nymph,  than  it  is  after¬ 
wards  in  the  Bee  itfelf.  Moreover,  the  two 
Side-pieces,  as  well  as  the  fheath  of  the  aculeus, 
are  enclofed  in  peculiar  membranes,  which  are 
thrown  off  in  a  mod  lingular  manner :  hence 
one  may  very  diflindly  fee  thefe  Side-pieces  in 
the  Nymph  placed  near  each  other,  which  is 
by  no  means  the  cafe  in  the  Bee ;  Since  thefe 
parts  of  the  ding  in  that  date  of  the  infeed  are 
hidden  in  the  cafe  or  Sheath,  as  I  Shall  hereafter 
deferibe  at  large,  and  reprefent  in  figures. 
About  this  time,  alfo,  thefe  Several  parts,  as  well 
as  all  others,  acquire  each  their  lad  perfection  ; 
that  is,  the  eyes,  teeth,  legs,  claws,  horns  and 
the  red  :  nay,  the  thorax  itfelf  infenfibly  be¬ 
comes  during  this  time  more  brown,  and  ap¬ 
proaches  nearer  to  a  horny  nature,  and  grows 
very  Shaggy  with  Strong  hairs. 

The  lad  change  happens  in  regard  to  the 
drength  and  colour  of  the  wings:  at  the  fame 
alfo  the  probofeis  or  trunk  in  like  manner 
prefents  itfelf  to  view  in  its  ruddy  or  bright  brown 
colour,  and  Shews  the  hairs  wherewith  it  is 
adorned.  Thus  all  the  Superfluous  humidity  of 
the  Nymph  being  at  length  evaporated,  it  cads 


a  skin  from  all  its  parts,  and  after  gnawing  a 
paffage  through  the  web,  creeps  forth  at  length 
from  its  cell,  in  which  it  had  hitherto  lain,  in 
its  perfedl  form  of  a  Bee.  The  wings  indeed 
are  at  that  time  ufually  complicated  or  folded  up, 
and  yet  I  fometimes  have  Seen  them  expanded ; 
that  is,  when  it  hath  been  for  fome  time  detained 
in  its  waxen  habitation,  and  hath  not  been  able 
to  creep  out  of  it  with  Sufficient  Speed :  in  that 
cafe  we  find  that  its  wings  have  been  fird  dis¬ 
played  within  the  little  cell :  all  the  Species  of 
Flies  appear  in  like  manner,  when  frefh  from 
the  Nymph,  with  complicated  wings. 

When  I  diffeCted  the  Nymph  of  the  com¬ 
mon  Bee,  at  the  time  that  its  colour  jud  began 
to  be  vifible,  upon  opening  the  outer  skin,  I 
obferved  the  fat  Separated  very  ealily  from  the 
air-pipes  or  pulmonary  tubes  ;  which  was  like- 
wife  the  cafe  about  the  outmod  coat  of  the 
eyes,  which  has  no  divifions.  All  the  contents 
of  the  eye  alfo  were  very  Soft.  The  inverted 
pyramidal  fibres  hereafter  to  be  deferibed,  re- 
fembled  jelly  made  of  veal.  The  brain  was 
likewife  fo  Soft  that  being  only  very  lightly 
touched,  it  immediately  Separated  from  the  be¬ 
ginning  of  the  Spinal  marrow.  The  Spinal 
marrow  itfelf  was  there  as  well  as  in  the  body 
very  Soft  and  tender.  Nay,  and  the  three  fe- 
parate  little  eyes,  which,  as  Shall  be  made  more 
evident  hereafter,  are  placed  in  a  triangular  form 
between  the  divided  eyes,  after  I  had  taken  off 
the  skin  from  them,  andean  be  didinguifhed  very 
clearly.  The  teeth  were  as  yet  membranaceous, 
nor  did  they  fhew  any  fign  of  hardnefs,  or  of 
their  being  of  a  horny  or  bony  nature ;  they 
abounded  within  with  a  mucous  humour,  upon 
preffing  out  which  they  Seemed  hollow.  The 
jaws  in  human  abortions  fix  months  old,  like¬ 
wife  fhew  membranaceous  teeth,  which  how¬ 
ever  in  various  places  are  obferved  to  be  grow¬ 
ing  into  bone. 

In  the  thorax  all  things  are  at  this  time 
amazingly  Soft  and  tender.  The  mufcular  fi¬ 
bres  may  be  Seen  very  diftindly,  and  in  fome 
meafure  as  if  Separated  from  each  other;  but 
they  are  dill  fo  exceffively  delicate,  that  being 
but  very  gently  touched,  they  immediately  quit 
the  place  where  they  were  fixed  :  moreover, 
they  are  at  this  time  fhorter  than  in  the  fame 
infed  when  it  is  changed  into  a  Bee.  Indeed, 

I  obferve  that  all  thefe  mufcular  fibres  are  at 
fird  contraded  in  the  fame  manner  by  nature, 
and  that  in  Spite  of  her,  as  it  were,  they  are 
afterwards  extended  by  the  blood  and  humours. 
This  is  probably  the  reafon  why  thefe  fibres 
endeavour  to  contrad  themfelves  continually, 
and  that  even  a  long  time  after  the  death  of  the 
creature.  This  fhortnefs  of  the  mufcles  in 
creatures  not  yet  brought  forth,  is  occafioned 
by  the  inveding  membranes  binding  up  their 
bodies ;  and  hence  it  happens  that  the  blood 
and  air  are  prevented  from  diflending  the  muf¬ 
cles  Sufficiently.  We  have  before  mentioned 
fome  Singular  and  obvious  examples  of  this 
matter  in  infeds,  which  are  Seen  as  Soon  as 
thofe  creatures  come  into  the  open  air.  The 
B  b  b  *  fat 
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fat  alio  very  eafily  in  this  diflecdion  of  the 
Nymph  quitted  its  connecting  membianes  and 
the  pulmonary  tubes*  and,  by  its  friability,  pre- 
fently  hid  the  other  parts  from  fight,  foi  it 
divided  and  difful'ed  or  fpread  itlelf  into  innu¬ 
merable  white  parts  of  different  bignefs.  be¬ 
tween  this  fat  were  likewife  leen  the  pneu¬ 
matic  veffels,  not  much  changed  from  that 
appearance  which  they  had  before  in  the  Worm, 
when  it  was  about  to  cad  its  skin. 

The  domach  in  this  Nymph  appeared  dill 
fomewhat  long,  for  it  had  not  wholly  con- 
traded  or  drawn  up  the  length  which  it  has  in 
the  Worm,  into  the  pyriform  figure  which  it 
wears  in  the  Bee.  All  the  reft  of  the  vifcera 
of  the  body  were  already  formed  and  confi- 
derably  increafed.  The  inteftines  were  very 
elegantly  confpicuous,  and  of  moderate  flrength, 
but  they  were  filled  with  watery  contents,  nor 
did  they  yet  contain  that  green  fubftance,  which 
is  to  be  found  in  the  inteftines  of  the  more 
mature  Nymphs,  and  thereof  the  green  colour 
is  evidently  leen  through  the  body  and  heart  in 
the  back.  The  fame  thing  obtains  in  calves 
whilft  dill  in  the  cow’s  belly,  and  the  contents 
of  the  intedines  in  them  in  like  manner  change 
colour.  It  is  alio  very  remarkable  here,  that 
fuch  hairs  are  found  intermixed  with  thofe  ex¬ 
crements,  as  the  mouth  and  body  of  the  calf 
is  covered  with ;  and  this  argument  mod  evi¬ 
dently  demondrates,  as  I  have  obferved  before, 
that  thefe  animals  convey  the  food  while  in  the 
uterus  through  the  mouth  ;  nay,  and  take  in 
the  hairs  which  they  licked  off  the  furface  of 
their  body,  together  with  the  fluid  of  the 
amnion.  The  vafa  crocea,  or  yellow  veffels  alfo 
may  be  very  eafily  didinguifhed  in  this  Nymph, 
and  feparated  eafier  from  the  intedine,  than  in 
the  Bee  arrived  to  its  full  maturity ;  for,  be- 
fides  the  friability  of  the  fat,  the  membranes 
are  yet  very  tender,  and  the  pulmonary  tubes, 
to  which  thefe  veffels  are  connected,  are  very 
weak.  The  internal  parts  of  the  ding  alfo, 
which  are  not  vifible  on  the  outfide,  may  be 
now  very  plainly  didinguidred.  It  was  further 
admirable  to  fee  in  this  dideCtion  the  acu¬ 
leus  or  ding,  which  afterwards  becomes  fo 
diarp-pointed,  hard  and  formidable  for  wound¬ 
ing,  is  dill  very  loft  and  tender,  like  a  thin 
membrane,  and  is  likewife  filled  with  an  aque¬ 
ous  humour,  which  naturally  flows  out  of  it. 
The  poifon  bag  *  of  the  ding  was  contracted, 
and  its  clofed  tubes,  by  the  help  of  which  the 
poifon  is  fecreted  and  conveyed  into  the  bag, 
may  now  alfo  be  difcerned. 

But  as  all  the  parts  hitherto  mentioned  were 
extremely  foft  and  yielding  at  the  time  of  this 
diffeCtion,  fo,  on  the  other  hand,  the  produc¬ 
tions  of  the  wind-pipe,  or  little  pulmonary 
tubes,  prefented  themfelves  more  didinCtly  to 
the  view.  The  reafon  of  this,  as  I  have  be¬ 
fore  obferved,  is  certainly  that  the  fat  and  the 
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membranes  which  conneCt  it,  recede  from 
thefe  parts  with  the  utmod  eafe :  we  lay  open 
the  Nymph  from  the  bottom  quite  to  the  top 
with  a  final l  pair  of  drarp-pointed  fciffors,  all 
the  fat,  the  little  membranes  and  the  red  of 
the  contents  may  be  without  any  difficulty,  in 
a  bafon  filled  with  water  wadied  out  fo  tho- 
roüghly,  that  the  pulmonary  tubes,  alone, 
though  they  indeed,  with  refpeCt  to  their  larger 
branches,  are  not  removed  from  their  natural 
fituation,  fhall  remain  behind  in  the  skin.  The 
fame  experiment  may  alfo  be  made  in  another 
manner,  viz.  a  fine  glafs  tube  may  be  thrud 
into  the  body  of  the  Nymph,  and  by  the  help 
of  water  injeCted  through  it,  all  the  contents, 
except  the  tubes  that  convey  the  air,  may  be 
wafhed  out  of  the  body.  This  may  likewife 
be  done  alfo  in  the  Worm,  when  it  is  on  the 
point  of  changing  its  skin,  and  then  being 
blown  up  with  air  it  may  be  dried  and  pre- 
ferved.  The  fame  experiment  may  be  made 
with  the  utmod  eafe  in  the  melts  of  oxen;  for 
if  you  wadi  off  the  outermod  fubdance  of  the 
melt  through  the  vein,  and  then  cut  away  with 
a  fine  knife  the  exterior  coats  from  the  melt 
when  dried,  you  will  have  a  mod  curious  pre¬ 
paration.  At  this  time  we  have  a  mod  beau¬ 
tiful  view  of  the  pulmonary  tubes,  and  their 
ramifications  in  the  Nymph  of  the  Bee  ;  fo 
that  they  may  with  very  little  trouble  be  count¬ 
ed  and  didinguidied  from  one  another ;  feven 
appearing  plainly  in  the  belly,  and  three  in  the 
bread  on  each  fide.  The  fird  pair  of  thefe 
open  with  fair  apertures  on  the  outfide  in  the 
bread  near  the  neck;  but  before  thefe  two 
tubes  afcend  from  thence  towards  the  head, 
having  fird  taken  a  wider  circuit,  they  join  toge¬ 
ther,  and  then  in  two  very  didinCt  branches, 
like  the  carotid  arteries  in  man,  they  again  af¬ 
cend  towards  the  head,  inferting  themfelves  in 
the  brain,  the  eyes,  the  horns,  and  the  teeth. 
The  next  two  orifices  are  opened  under  the 
dioulder- blades,  and  the  lad  under  the  wings. 
Some  branches  likewife,  and  thofe  very  dis¬ 
cernible,  run  different  ways  out  of  the  bread 
towards  the  legs  and  wings;  and  thefe  at  the 
lad  changing  of  the  skin  affid  greatly  in  the 
unfolding  of  thefe  parts,  as  I  have  already 
obferved.  In  the  belly  I  could  not  fo  accurately 
didinguiffi  the  orifices  of  the  pulmonary  tubes 
on  the  outfide,  for  there  they  feem  to  be  in- 
ferted  obliquely,  like  the  urinary  paflages  in 
men  and  quadrupedes.  But  however,  in  the 
infide  of  the  body  their  infertions  are  extremely 
obvious :  this  may  be  feen  alfo  even  on  tht  out¬ 
fide,  if  we  free  the  Nymph  from  its  coaf  or 
drip  off*  its  skin  with  due  skill,  and  then  di  .w 
the  air-pipes  out  of  their  orifices.  As  for  the 
pofition  of  thefe  pipes  in  the  body,  I  have  al¬ 
ready  fpoken  of  it  elfewhere,  and  ffiall  explain 
it  farther  in  a  fucceeding  chapter. 


*  1  lie  poifon  of  the  Bee  feems  to  owe  its  mifchievous  efficacy  to  certain  pungent  falls.  It  may  be  eafily  feen  to  contain  fuch. 
Let  a  Bee  be  provoked  to  ftnke  its  king  againft  a  plate  of  glafs,  and  there  will  be  a  drop  of  the  poifon  difcharged  and  left  upon 
the  glafs.  This  is  to  be  placed  under  a  double  microfcope,  and  as  the  liquor  evaporates  the  falls  will  concrete.  They  form 
oblong,  pointed,  clear  cryftals,  but  the  quantity  of  fluid  is  not  enough  to  let  them  form  diftindtly. 
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The  Nymphs  of  Bees,  after  they  have  con¬ 
tinued  fliut  up  in  their  little  waxen  cells  for  a 
fufficient  time,  and  till  the  entire  evaporation 
of  the  redundant  moidure,  died  at  length  their 
lad:  fldn  of  all,  which  accordingly  is  found  in 
the  bottom  of  the  cell,  together  with  the  former, 
which  they  have  thrown  off  during  their  exig¬ 
ence  under  the  form  of  a  Worm.  Having  thus 
cad  their  coats,  they  then  break  their  web,  by 
the  affidance  of  their  teeth,  and  at  the  fame 
time  forcing  their  way  through  the  wax  that 
is  fadened  down  above  to  the  web,  and  burd- 
ing  it  into  feveral  jagged  pieces,  they  throw  it 
off  on  all  fides ;  after  this  other  Bees  carry  thefe 
broken  pieces  away,  and  clear  the  cells  fo 
thoroughly,  as  to  make  them  quite  fmooth  and 
even.  The  male,  as  well  as  the  female  Bees, 
force  their  way  alfo  out  of  their  cells,  in  the 
fame  manner  as  the  common  or  working  kind, 
and  all  undergo  the  fame  change.  This  remark¬ 
able  difference,  however,  is  to  be  obferved,  that 
the  common  Bees,  and  of  the  male  kind  alfo, 
ufually  come  forth,  as  already  obferved,  with 
their  wings  then  folded  up ;  fo  that  after  they 
have  burd  through  their  webs,  their  wings  re¬ 
main  yet  to  be  expanded,  by  the  force  of  air 
and  humours  impelled  within  ;  for,  as  has  been 
already  obferved  elfewhere,  thofe  large  velfels, 
which  are  perceived  in  their  wings,  after  the 
manner  exhibited  in  Tab.  XXV.  fig.  x.  are 
without  doubt  the  tubes  that  convey  the  air. 
Clofe  to  them  alfo  are  placed  the  blood  vedels, 
which  bring  the  nutriment  to  the  wings.  This 
obfervation  I  have  made  is  highly  worthy  of 
notice,  fince  it  mod  evidently  difplays  the  won¬ 
ders  of  God,  in  the  inlecd  world,  and  at  the 
fame  time  utterly  overthrows  thofe  impious 
notions,  that  thefe  creature  are  generated  from 
putrefied  matter,  and  by  a  certain  fortuitous 
concourfe  of  particles  ;  for  if  we  grant  that, 
the  efpoufers  of  thefe  notions  take  occafion 
thence  mod  perverfely  to  carry  on  the  argument 
to  large  animals,  and  in  a  mod  odenfive  and 
indecent  manner  leden  and  detradl  from  the 
providence  and  omnipotence  of  God,  which 
are  univerfally  and  equally  manifeded  in  every 
fpecies  of  animals  without  exception.  In  truth, 
if  the  mod  minute  creature  is  capable  of  being 
generated  from  putrefa&ion,  nothing  hinders 
but  that  the  larged  of  all  may  likewife. 

The  female  Bees  do  not,  as  the  common 
Bees  and  the  male,  come  forth  with  their 
wings  folded  up,  but  expanded  and  difplayed: 
they  come  out  of  their  cells  in  a  date  of  flying. 
On  this  account,  the  all-wife  Author  of  na¬ 
ture  has  provided  for  them  a  more  fpacious 
manfion,  in  which  they  may  expand  their 
wings  conveniently  and  properly,  fo  that  after 
they  have  burd  from  their  cells,  they  may 
be  prepared  for  fwarming  immediately,  if 
there  be  a  neceflity  for  it,  or  that  the  young 
female  may  be  in  a  condition  to  drive  out  even 
the  mother  Bee  herfelf,  that  is  the  old  female, 
and  to  take  her  place,  if  there  be  occafion. 

I  am  fully  perfuaded  that  the  red  of  the 
Bees  know  beforehand, by  forne  fure  fign,  when 
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the  new  femaleis  employed  in  breakingthrough 
her  cell;  and, accordingly  forfome  days  before 
they  form  a  new  colony  or  fwarm,  we  fee  a 
great  many  Bees  hanging  about  her  cell, 
which  are  no  doubt  waiting  for  the  female’s 
ifluing  forth,  and  when  die  is  jud  on  the  point 
of  coming  out,  they  make  a  buzzing  with 
their  wings,  which  is  the  fong  of  Bees,  re¬ 
ceive  and  fialute  her  at  a  didance  as  it  were 
with  marks  of  joy.  I  make  no  doubt  but  that 
the  males  are  mod  concerned  in  this  bufinefs  ; 
not  unlike  wanton  horfes,  who,  when  they 
fee  the  mares,  though  at  a  didance,  neigh  after 
them,  and  indantly  prepare  themlelves  for 
leaping.  This  is  the  cafe  likewife  in  the  males 
of  Silk-worms,  which,  before  they  fo  much 
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as  fee  the  female,  yet  immediately,  as  foon 
as  they  get  the  leent  of  her,  by  the  help  of 
their  wings  fet  up  an  agreeable  humming;  and 
fo  irritated  are  they  with  a  burning  defire 
for  copulation,  that  they  will  frequently  copu¬ 
late  with  the  females  even  when  dead,  nor 
can  they  without  force  be  torn  off.  However, 

I  do  not  believe,  that  the  male  Bees  actually 
copulate  with  the  female,  though  indeed  they 
love  to  get  as  clofe  to  her  as  they  can,  becaufe 
thus  they  feel  a  titillation  arifing  from,  the 
emifllon  of  their  fperm.  For  I  am  firmly  per¬ 
fuaded,  that  the  male  Bees  ejedt  their  fperm 
in  the  fame  manner  as  Fidies,  who  only  died 
it  upon  the  fpawn,  nor  have  any  thing  further 
to  do  with  the  females.  It  would  be  no  difficult 
matter  to  make  certain  experiments,  in  all  thefe 
particulars ;  as  to  try  forindance  whetherthe fe¬ 
male  Bee,  enclofed  in  a  little  net  made  of  fine 
thread,  or  in  a  fmall  glafs  veffel  covered  with 
a  piece  of  fine  linen,  or  in  a  box  with  holes 
in  it,  could  be  impregnated  by  the  bare  feent 
of  the  male.  But  of  all  thefe  things  I  fliali 
hereafter  treat  more  at  large.  I  think  it  ne- 
ceflary,  however,  to  add  this  fingle  obfervation, 
that  the  lad  humming  or  noife  which  is  heard 
in  the  hive,  a  little  while  before  the  Bees  are 
going  out  to  fwarm,  is  railed  by  the  female  Bee 
alone,  arifing  to  be  fure  from  her  joy  in  feeling 
herfelf  then  impregnated,  and  being  fenfible 
that  die  is  foon  to  make  an  excurfion  ;  fince 
the  found,  which  is  then  heard,  is  owing  only 
to  one  Bee,  and  that  no  other  than  the  new 
queen. 

I  once  found  a  female  turned  quite  upfide 
down  in  her  cell,  and  yet  perfectly  formed 
with  her  wings  already  expanded  for  flight. 
She  had  been  attempting  a  paffage  on  the  op- 
pofite  fide  of  her  cell,  endeavouring  to  break 
through  the  middle  wall  of  the  comb  itfelf, 
great  part  whereof  die  had  already  eaten 
through  :  die  feemed  as  if  die  would  be 
able  to  get  out  of  the  cell  in  a  few  days.  In 
thefe  difficulties  I  came  to  her  affidance,  and 
at  the  fame  time  got  myfelf  a  proper  fubject 
for  difle&ion.  When  the  Bees  begin  to  perceive 
that  the  female  is  near  coming  out  of  her 
cell,  I  make  no  doubt  but  there  mud  arife  a 
very  remarkable  commotion  in  the  hive,  as 

well 
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well  amongft  the  younger  as  the  older  Bees ; 
for  the  young  follow  the  new-born  female, 
and  the  others  remain  with  the  elder;  nay, 
many  both  old  and  young  hang  together  idly 
round  the  fame  female.  This  divifion  into  par¬ 
ties  is  not  owing  either  to  choice,  or  any  ruling 
power  or  authority  among  the  Bees,  nor  is  it 
performed  with  thofe  fancied  ceremonies  of 
honour,  and  a  numerous  retinue  of  old  and 
venerable  Bees  ranged  in  order,  accompanied 
with  the  harmonious  founds  of  trumpeters, 
hautboys,  and  muficians,  or  in  the  tremendous 
prefence  of  executioners  {landing  around,  as 
authors  have  feigned,  ingenioufly  indeed,  but 
derogatory  to  nature.  Nothing  like  this  is  the 
cafe  :  there  is  doubtlefs  implanted  in  them  a 
concern  for  breeding  up  their  young,  which 
inftindt  makes  the  Bees  flock  in  this  manner 
round  the  female  :  nor  have  the  tribe  of 
flaves,  I  mean  the  working  Bees,  any  other 
task  afligned  them,  as  they  are  capable  of 
being  moved  by  that  incentive  only,  and  diredt 
all  their  adtions  to  that  end,  though  in  truth 
the  labour  is  very  great,  which  they  muft  un¬ 
dergo  in  breeding  up  the  young,  and  continual 
ly  building  the  cells  deftined  for  them.  How¬ 
ever  they  are  amply  repaid,  fince  in  their 
turn,  in  place  of  a  rich  reward,  they  feed  on 
delicious  honey,  which  they  colledt  with  in¬ 
defatigable  diligence  ;  for  nature,  in  this  their 
wretched  flate  of  life,  makes  every  thing  to 
be  purchafed  with  labour.  I  could  wifh  there¬ 
fore  that  this  example  had  the  weight  it  de¬ 
ferves,  in  inftrudting  and  teaching  us  that  God 
might  be  glorified  in  all  his  works. 

Were  the  working  Bees  furnifhed  with  the 
organs  of  generation,  or  any  thing  analogous 
to  them,  we  might  conclude,  not  without 
probability,  from  their  adtions,  that  they  were 
actuated  with  the  moft  ardent  luft  to  the  a 61 
of  generation,  and  folely  by  this  incentive 
animated  to  perform  the  feveral  tasks  afligned 
them.  But  iince  they  are  fupplied  with  none 
of  the  parts  requifite  for  that  office,  they  can 
have  nothing  elfe  in  them,  but  an  innate  de- 
fire  for  the  propagation  of  their  fpecies,  which 
inflames  them  with  fo  earneft  a  concern  for 
breeding  up  the  young,  and  with  fo  Angular 
an  affedtion  towards  the  female,  the  common 
parent  of  all.  This  will  appear  evidently,  if 
you  take  this  queen  out  of  the  hive,  and  tie 
her  to  the  end  of  a  flick,  by  a  thread  run 
through  one  of  her  wings,  and  then  fuffer  the 
fwarm  of  Bees  to  fly  about  her  j  for  they, 
following  the  queen  clofely,  will  all  of  them 
by  degrees  fettle  on  the  flick,  and  by  the  help 
of  their  legs  cling  to  one  another  moft  fur- 
prifingly,  fo  that  they  refemble,  as  it  were,  a 
complete  bunch  of  grapes.  When  they  are 
piled  up  together  after  this  manner,  they  will 
fuffer  themfelves  quietly  to  be  carried  up  and 
down  over  a  whole  garden,  nor  do  the  work¬ 
ing  Bees  in  the  mean  while  ftir  from  their 
queen,  as  I  myfelf  found  by  a  careful  experi¬ 
ment  I  made.  If  at  this  time  any  other  Bees 
fly  up  to  this  numerous  duller,  an  obferver 


will  fee  plainly,  that  they  immediately  fearch 
after  the  queen  with  fuch  anxiety,  that  even 
from  hence  fufficiently  appears  the  prodigious 
affedtion  they  have  for  her,  and  for  the  propa¬ 
gation  of  their  fpecies  ;  for  they  endeavour 
to  make  their  way  through  the  middle  of  the 
bunch,  as  it  were,  that  they  may  reach  the 
female.  In  a  little  time  afterwards  they  give 
over  their  attempt,  and  then,  without  inter- 
miffion,  continue  flying  from  and  back  again 
to  the  duller.  From  thefe  obfervations  there¬ 
fore  it  is  altogether  manifeft,  that  the  adtions 
of  Bees  of  the  three  kinds,  male,  female,  and 
eunuchs,  fpring  from  no  other  caufe,  but  from 
a  vehement  and  ardent  concern,  by  which 
they  are  carried  to  the  generation,  preferva- 
tion,  and  raifing  of  the  brood,  which,  as  it  is 
alone  the  principle,  fo  likewife  is  it  the  end 
of  every  thing  the  Bees  do.  If  after  this  the 
female  be  loofed  again  from  the  flick,  and 
immediately  put  into  a  drinking  glafs,  placed 
on  the  ground,  or  on  a  piece  of  tile,  the  reft 
of  the  Bees,  to  a  Angle  one,  will  inftantly  fur- 
round  her  again,  and  befet  the  place  where 
fhe  is  in  fuch  throngs,  that  one  can  fee  nothing 
but  Bees  covering  it  on  every  fide.  From  all 
this  I  think  it  may  be  inferred,  not  without  an 
appearance  of  truth,  that  the  female  emits  a 
very  ftrong  fcent,  by  which  the  reft  of  the 
Bees  are  attradted  to  her.  I  obferved  this  moft 
evidently  when  I  had  fhaken  the  flick,  and  had 
laid  the  female  in  the  manner  ahovementioned 
on  a  table,  in  an  open  arbour,  at  fome  diftance 
from  them.  For  this  reafon  I  formerly,  before 
I  was  acquainted  with  the  true  ftrudture  of  the 
common  Bees,  compared  them  to  a  parcel  of 
Dogs,  which  follow  the  female  in  her  time 
of  luft,  excited  by  the  bare  fcent ;  however,  I 
will  not  deny,  but  that  there  may  perhaps  be 
fomething  elfe  bendes  the  fcent  in  this  affedt- 
ion  of  the  common  Bees,  by  which  they  are 
fo  greatly  affedted  :  they  feem  to  imitate  in 
fome  manner  creatures  that  have  been  gelt, 
which,  though  they  can  do  nothing,  are  not- 
withftanding  inflamed  with  a  prodigious  luft 
for  the  female. 

As  therefore  it  is  generation  alone  by  which 
the  Bees  are  excited  to  all  their  adtions,  fo  this 
great  caufe,  whenever  it  happens  to  be  inter¬ 
rupted,  is  the  foie  motive  from  whence  all  the 
confufion  at  times  obferved  in  the  hives  arifes. 
If  the  female  Bee  be  barren,  or  maimed,  crippled, 
blind,  or  deprived  of  its  wings,  neither  honey 
nor  wax  will  be  colledted,  nor  will  the  eggs  be 
laid  in  the  cells.  There  is  in  this  cafe  no  occa- 
fion  for  building  cells  for  rearing  up  the 
brood.  But  if  the  female  be  properly  perfedt, 
every  thing  is  done  in  due  order,  and  as  the 
poet  fays, 

“  While  the  fovereign  is  fafe,  all  live  in 
“  perfedt  harmony.  ”  Virg, 

A  great  difturbance  is  alfo  to  be  obferved, 
whenever  there  chance  to  be  two  females  in 
one  hive,  and  one  after  another  lays  its  egg 
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in  the  fame  cell,  for  from  thence  arifes  not 
only  a  vaft  confufion  about  the  article  ofraifing 
the  young,  but  a  mighty  inconvenience  like- 
wife  about  the  building  of  the  cells.  It  fhould 
be  here  confidered  further,  that  Bees,  for  two 
necefiary  reafons,  namely,  the  building  of  the 
cells,  and  the  rearing  of  the  Worms  in  them, 
attend,  and  of  neceftky  muft  attend,  the  fe¬ 
male,  at  all  times  and  every  where ;  for  if  fhe 
has  by  chance  depofited  her  eggs  in  an  im¬ 
perfect  cell,  the  red  of  the  Bees  are  obliged, 
by  virtue  of  their  office  as  it  were  implanted 
by  nature,  immediately  to  make  it  complete, 
that  the  worm  to  be  hatched  may  have  room 
wherein  to  move  itfelf,  to  eat,  to  change  its 
skin,  and  to  fpin  its  thread  :  whenever  there¬ 
fore,  which  1  would  have  obferved  particu¬ 
larly,  the  two  females,  each  with  her  retinue, 
meet  one  another,  and  the  Bees  are  hindered  by 
it  in  their  attendance  and  work,  is  it  not  eafy  to 
be  imagined,  there  muft  arife  a  prodigious  con¬ 
fufion  ?  where  is  the  wonder  then  that  they 
burn  with  fury,  and,  urged  by  love  to  their 
offspring,  violently  attack  one  another,  deter¬ 
mined  upon  killing  and  deftroying  one  or  the 
other  female  ?  This  is  falfely  afcribed  by 
authors  to  the  divided  government  of  two 
fancied  kings,  as  if  they  could  not  live  together 
with  a  joint  power ;  but  this  is  an  idle  tale  :  all 
this  fighting  is  caufed  folely  by  the  propaga¬ 
tion  being  hindered  :  take  away  this  impedi¬ 
ment,  and  the  two  females  will  live  very  ami¬ 
cably  together  ;  for  as  they  have  not  the  ufe 
of  reafon,  they  are  unacquainted  with  Virgils 
maxim,  that  a  kingdom  does  not  admit  of  two 
rulers  * ; 

“  For  two  pretenders  oft  for  empire  ftrive.” 

Dryden’s  Virg. 

That  this  matter  may  the  more  eafily  be 
underftood,  I  flaall  infert  here  a  rude  kind  of  a 
fimilitude.  The  republiek  of  the  Bees  may  be 
compared  in  fome  meafure  to  a  houfe  com- 
prifing  five  thoufand  bed  chambers,  in  which 
there  is  only  one  woman,  who  yearly  by  the 
feent  of  the  fperm  in  fome  hundreds  of  men 
born  within  this  houfe,  and  living  in  it  for  the 
fpace  of  fome  weeks,  is  impregnated  with  a 
triple  brood.  Suppofe  there  were  befide  in  the 
fame  houfe  fome  thoufands  of  natural  eunuchs, 
or  virgins,  who,  employing  themfelves  in  the 
finiffiing  of  the  chambers,  and  flaying  in  the 
paflages  between  the  faid  bed-chambers,  con- 
flantly  attend  that  woman,  that  they  may  fee 
in  which  chamber  fhe  firft  brings  forth  a  girl, 
a  boy,  or  an  eunuch  ;  let  thefe  maids  or  eu¬ 
nuchs  take  care  of  and  nourifh  this  child  that 
is  born,  as  likewife  all  the  reft  of  them,  which 
that  fingle  woman  afterwards  in  order,  by 
going  into  each  of  the  bed-chambers,  is  yet  to 


be  delivered  of,  and  let  the  bed-chambers  not 
be  a  whit  larger  than  may  be  able  juft  to 
contain  the  children  *  till  they  have  arrived  at 
their  maturity.  Thefe  circumftances  being 
rightly  underftood,  it  is  eafily  to  be  imagined 
what  a  horrid  confufion  and  difeord  would 
arife,  were  another  woman  likewife  to  get  into 
this  houfe,  and  the  body  of  the  eunuchs  being 
divided  into  oppofite  parties,  to  fight  againft 
the  former  woman  and  her  attendants,  refo- 
lutely  ftriving  to  lay  yet  another  child  in  any 
of  thofe  fmall  bed-chambers.  Muft  not  thus 
the  fettled  order  of  the  oeconomy  be  necefla- 
rily  fubverted  ?  and  muft  not  all  the  inconve- 
niencies  and  broils  that  can  be  imagined  ine¬ 
vitably  arife  ? 

Behold  !  this  is  the  true  ftate  of  the  Bees 
government.  It  may  be  proper  to  take  notice 
alfo  of  this  fingle  particular,  that  in  this  houfe 
yearly  by  that  one  woman  alone  are  brought 
forth  three  or  four  younger  females,  fome 
hundreds  of  males,  and  fome  thoufands  of 
eunuchs ;  and  that  then  fome  thoufands  of 
thefe  new-born  eunuchs  and  males  together, 
join  themfelves  either  to  the  elder  female,  or 
to  the  firll-born  of  thofe  four  younger  ones,  and 
having  left  their  original  houfe,  they  build  a  new 
one  folely  for  their  own  habitation  ;  but  at  laft 
that  thefe  eunuchs  kill  all  the  males,  as  foon 
as  the  female,  who  came  out  with  themfelves, 
is  impregnated  by  the  feent  of  their  fperm, 
and  after  that  they  live  with  the  female  alone 
for  the  fpace  of  an  entire  year.  If  all  thefe 
things  are  rightly  applied  to  the  republic  of 
the  Bees,  it  will  be  no  longer  difficult  to  affign 
a  reafon  for  every  aCtion  of  the  Bees,  what¬ 
ever  it  be,  fuch  as  their  building,  raifing  their 
offspring,  collecting  of  honey,  and  all  the  reft* 
From  what  has  been  here  faid,  it  evidently 
appears,  that  one  female,  and  only  one,  is  ne¬ 
ceffary  to,  or  can  be  fuftered  to  fubfift  in  one 
hive;  therefore  a  hive  that  has  no  female  in 
it,  if  it  be  provided  with  a  due  number  of 
eggs,  will  continue  in  a  better  ftate,  than  if 
two  or  more  females  dwelt  in  it ;  for  in  that 
cafe,  one  female  innocently  fubverts  and 
difturbs  the  whole  order,  whilft  the  other 
with  her  working  Bees  is  labouring  to  perform 
the  great  bufinefs  of  producing  and  rearing 
the  young,  and  building  cells  for  them.  I 
cannot  but  praife  on  this  occafion  the  wifdoin 
and  circumlpeCtion  implanted  in  the  Bees,  that 
they  on  this  occafion  always  kill  one  of  the 
females,  but  preferve  the  other  in  fafety  ;  for 
without  doubt  it  has  appeared  beft  to  all-wile 
nature,  that  one  female  fhould  perifh,  rather 
than  that  both  of  them,  together  with  the 
hive,  the  eggs,  the  Worms,  the  Nymphs, 
and  the  reft  of  the  Bees,  be  involved  in  an 
univerfal  ruin,  fince  all  this  muft  necefiarily  be 
the  confequence  of  fuch  a  difturbance. 


*  Nothing  is  lefs  underftood  in  the  hiftory  of  the  Bees,  than  thofe  battles  we  fee  often  about  the  entrances  of  their  hives.  From 
what  I  have  obferved  they  appear  to  be  of  two  kinds ;  fometimes  between  the  Bees  of  the  fame  fwarm ;  fometimes  between  them 
and  ftrangers:  any  irregularity  in  their  work  may  occafion  their  feuffles  with  one  another,  and  thefe  terminate  without  mifehief. 
But  in  the  other  cafe,  when  ftrange  Bees  attempt  to  force  their  way  into  the  hive,  the  conflict  is  fatal,  and  there  are  ufualiy  many 
killed ;  but  the  fupenor  number  always  gives  the  viftory  to  the  proper  pofieflors  of  the  hive. 

C  c  c 
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NATURE;  or, 
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But  as  nature,  all-powerful  in  herfelf,  is  tied 
down  by  no  laws,  in  other  nefts  of  mledts,  and 
even  in  different  fpecies  of  Bees,  a  different 
order  and  other  regulations  have  place  This  is 
manifeff  in  Hornets  and  Wafps  3  tor  thefe  in¬ 
fers  buffer  many  females  at  once  in  the  nelt. 
It  is  proper  to  obferve  here  this  remarkable 
difference,  that  each  of  thefe  females  lay  only 
a  few  eggs,  and  that  they  fly  abroad  together 
with  the  males  to  catch  lefs  infedts  ;  with 
which,  after  the  manner  of  fparrows,  they 
feed  their  young;  for  of  them  only  two  kinds, 
namely  the  male  and  the  female,  live  in  one 
houfe  :  whether  among  thefe  infedts  the  male 
too,  on  account  of  getting  food  for  the  young, 
flies  abroad,  and  fo  is  not,  like  the  males  among 
the  Bees,  exempted  from  labour,  I  have  not  hi¬ 
therto  obferved  ;  though  I  make  no  doubt  but 
that  the  male  likewife  contributes  its  help 
towards  bringing  up  the  young  ;  for  though 
Hornets  are  much  fewer  in  number  than  Bees, 
they  have  fometimes  no  lefs  than  1500  young 
to  rear  at  once.  In  a  Wafp’s  neft,  which  I 
keep  by  me,  there  are  more  numerous  cells 
than  thefe,  and  I  found  an  infinite  number  as 
it  were  of  young  ones,  eggs,  and  Nymphs  in 
it.  This  male  Hornet,  like  the  male  Bee,  has 
no  fling.  From  thefe  examples  it  is  manifeft, 
what  wonders  are  difplayed  to  our  eyes  in  in¬ 
fers,  and  with  what  ardency  the  fearching 
into  them  fhould  influence  us  to  magnify  the 
glory  of  God  :  “For  he  doeth  great  things 
“  pad  finding  out;  yea,  and  wonders  without 
tc  number.”  Job.  ix. 

That  the  office  of  rearing  up  the  Worms,  or 
the  young  brood  of  the  Bees,  is  really  intruded 
to  the  common  or  working  Bees  alone,  and 
that  all  their  care,  and  every  thing  they  do,  is 
diredted  to  that  end,  this  fignal  oblbrvation 
fhews  plainly,  which  was  communicated  to 
me  by  a  certain  breeder  of  Bees  yet  living,  who 
is  thoroughly  skilled  in  the  management  of 
them.  He  told  me,  that  by  a  certain  and  in¬ 
fallible  method,  a  prodigious  number  of  fe¬ 
males,  vulgarly  called  kings,  might  be  pro¬ 
created,  and  that  from  hence,  in  the  fpace  of 
one  year,  three  or  four  times  more  fwarms 
might  be  obtained,  than  otherwife  is  ufual  in 
our  cold  climate.  It  is  done  in  this  manner, 
viz.  in  the  month  of  April,  when  on  inverting 
a  hive  you  fhall  find  fome  eggs  or  Worms  in 
the  peculiar  cells  deftined  for  the  females,  take 
out  the  elder  female,  together  with  fome  few 
Bees,  and  put  them  into  another  hive  apart ; 
thefe  will  fettle  in  this  new  place,  build  their 
cells,  lay  their  eggs,  and  raife  up  a  progeny  : 
then  fometime  afterwards  look  again  into  the 
firft  hive,  and  if  you  find  there  a  female 
newly  come  our,  fprung  from  the  egg  left 
before  in  the  hive,  take  this  likewife  in  the 
manner  mentioned  above,  out  from  thence, 
and,  in  company  with  fome  other  Bees,  put 
her  into  a  hive  of  her  own,  that  fhe  may  bring 
forth  there.  If  in  the  fame  manner  you  fhall 
manage  afterwards  the  reft  of  the  females, 
which  fhall  be  one  after  another  produced 


from  the  eggs  depofited  in  the  firft  hive,  in 
the  fpace  of  one  fruitful  fummer,  from  a  Angle 
hive,  you  will  thus  be  able  to  get  ten,  nay, 
fometimes  fourteen  females,  each  together 
with  a  ftock  of  Bees,  their  fubjedts  as  it  were, 
that  is  fo  many  fwarms.  It  muft  be  obferved 
that  this  can  only  be  done  in  a  fruitful  year, 
for  at  other  times  the  Bees  not  only  will  not 
multiply  faft  enough,  but  they  will  not  be 
able  to  provide  a  quantity  of  wax  and  honey 
to  fubfift  themfelves  during  the  winter:  care 
muft  alfo  be  taken  to  prevent  that  firft  hive 
from  fwarming,  ftnce  each  female,  which 
with  its  working  Bees  is  taken  out  from  thence 
in  the  manner  here  mentioned,  fhould  be 
looked  upon  as  conftituting  a  feparate  fwarm. 
I  fhall  finally  fubjoin  this  caution,  that  almoft 
all  thefe  hives  will  prove  barren,  unlefs  males 
likewife  are  admitted  into  them  at  the  fame 
time  with  the  females.  The  breeder  of  Bees 
who  told  me  this,  did  not  know  how,  accord¬ 
ing  to  their  received  opinions  of  the  Bees 
fitting  on  their  eggs,  to  folve  this  difficulty;  he 
allowed  only  this,  that  it  might  eafily  happen, 
that  fome  of  the  Bees  that  are  the  fitters,  for 
by  this  names  the  males  are  called,  might  fly 
over,  from  the  firft,  or  the  other  neighbouring 
hives,  to  thofe  before  mentioned  ;  for  unlefs 
the  females  were  impregnated  by  thefe,  no 
generation,  as  I  mylelf  think  alfo,  could 
follow. 

It  appears  evidently  from  this  experiment, 
how  induftrious  the  common  working  Bees 
are,  and  that  they  continue  to  perform  their 
office,  though  the  female  be  taken  out  of  the 
hive ;  but  if  you  carry  off  the  brood  from  the 
hive  immediately,  they  will  give  over  their 
labours :  fo  long  as  they  have  the  eggs  or  young 
ones,  you  will  never  fee  the  leaft  appearance 
of  confufion  in  the  hive.  Hence  I  demonftrate 
clearly  what  is  the  office  of  the  working  Bees  ; 
they,  together  with  the  female,  have  no  other 
office:  but  to  nourifh  the  young,  and  build 
little  cells  for  them  ;  whatever  time  they  can 
fpare  from  this  work,  they  employ  in  colledt- 
ing  honey  and  Bee-bread.  Thefe  common 
Bees  are  in  truth  kept  in  flavery,  and  appear 
to  have  been  created  by  God  to  labour  in- 
ceffantly. 

In  countries  that  are  warmer  and  more 
fertile  than  ours,  the  Bees  fwarm  more  fre¬ 
quently,  without  the  artifice  mentioned  before. 
This  is  confirmed  by  the  following  incident, 
which  a  creditable  breeder  of  Bees  now  living 
related  to  me  as  an  abfolute  facft,  which  had 
happened  to  himfelf.  He  told  me,  that  when 
the  count  de  Manfveldt  about  fixty  years  be¬ 
fore  had  over-run  the  province  of  Embden, 
he  had  left  him  after  that  irruption  one  hive 
of  Bees,  from  which  the  following  year  thirty 
fwarms  iffued  forth :  that  hive  proved  indeed 
extraordinary  fruitful,  after  the  reft  of  his 
hives,  as  well  as  thofe  of  his  neighbours,  were 
deftroyed,  for  on  that  occafion  a  vaft  multitude 
of  Bees  had  betaken  themfelves  to  it.  The  firft: 
fwarm  from  this  hive  he  faw  on  Afcenfion  dav, 

and 
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and  on  the  fame  day,  a  little  while  afterwards, 
another  fwarm  all'o  illued  forth}  the  firft  of 
thefe  two,  after  a  month,  fwarmed  again  twice, 
and  the  other  fwarm  that  quitted  the  hive  on 
the  fame  day,  after  fix  weeks  were  paft,  fwarm¬ 
ed  three  times.  That  fame  year  there  iflued  alfo, 
as  well  from  the  firft  hive,  the  parent  of  all, 
as  it  were,  and  from  the  other  hives  he  had  ob¬ 
tained  from  it,  three  and  twenty  more  fwarms, 
which  with  the  former  feven  make  thirty. 
It  appears  manifeftly  from  hence,  that  thefe 
infedts  are  very  prone  to  venery  and  extremely 
fruitful. 

It  is  furprifing  as  well  as  pleafing  to  fee  in 
what  numbers,  and  with  what  afhduity,  the 
Bees  befet  the  mouth  of  the  hive  all  around 
and  without,  when  they  are  going  to  fwarm  : 
the  elder  female,  who  is  at  this  time  impreg¬ 
nated  for  the  year  by  the  new-born  males,  often 
begins  the  fwarming.  In  the  fecond  fwarm* 
or  when  the  Bees  happen  to  fwarm  for  the 
third  time,  fometimes  you  may  obferve  two 
or  three  females  at  once,  each  of  which  we 
diftribute  into  peculiar  hives,  if  there  be  a  fuf- 
ficient  number  of  Bees  for  them,  but  we  kill 
fome  of  them }  if  thefe  are  too  few,  the  males 
for  the  moft  part  remain  in  the  old  hive, 
fince  thefe,  as  I  am  fully  perfuaded,  have  the 
moft  convenient  opportunity  of  impregnating 
the  females.  Sometimes,  however,  you  will 
find  males  even  in  the  late-formed  hive  of  the 
new  fwarm.  This  perhaps  is  the  cafe  when 
the  female  has  not  yet  been  impregnated,  but 
that  work  is  ftill  to  be  done. 

Bees  may  be  hindered  from  fwarming,  if  all 
the  males  and  females  are  taken  out  from  the 
hive,  and  though  there  fhould  by  chance  fome 
young  female  remain  in  the  upper  part  of  the 
hive,  yet  the  whole  fwarming  will  be  ftopt, 
for  this  younger  female  continues  barren.  Who¬ 
ever  is  defirous  to  extirpate  from  the  hive  in  the 
manner  mentioned  the  Worms  and  Nymphs 
of  the  males,  muft  go  about  it  fo  as  by  no  means 
to  cut  away  all  the  combs  but  thofe  only  which 
lie  in  the  upper  part,  for  thus  the  Nymphs 
and  Worms  of  the  males  are  lodged,  and  the 
Bees  will  be  able  then  to  carry  out  with  activity 
the  dead  brood  of  males,  and  to  cleanfe  their 
combs  again  in  a  little  time.  ‘Hence,  indeed, 
this  advantage  arifes  to  the  Bees,  that  they  have 
nothing  to  do  afterwards  but  folely  to  gather 
honey,  becaufe  there  are  already  in  the  hive  a 
fufficient  number  of  cells  prepared,  which  only 
want  cleaning,  and  require  but  a  little  labour  to 
repair  them. 

The  fwarming  being  finifhed,  when  the 
Bees  which  have  flown  out  have  fettled  and 
fixed  themfelves  upon  the  bough  of  a  tree  or 
fome  fubftance,  it  is  aftonifhing  to  fee  in  how 
Angular  a  manner,  by  the  help  of  their  legs, 
they  ftick  to  one  another,  and  form  as  it  were 
a  perfect  bunch  of  grapes,  hanging  on  one 
another  by  the  affiftance  of  their  claws.  At 
that  very  time  they  can  fly  off  from  the 
bunch,  and  perch  on  it  again  }  nay,  even  make 
their  way  out  from  the  very  middle  of  the 
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duller,  and  rufh  into  the  open  air,  though  they 
feem  to  ftick  to  one  another  fo  extremely 
clofe. 

Bees  that  have  weathered  out  the  winter, 
begin  in  the  month  of  March  following  to  lay 
their  eggs  in  great  abundance}  from  that  time 
they  continue  this  work  incelfantly  :  firft,  the 
female  lays  her  eggs  in  the  cells  of  the  common 
Bees }  next,  in  four  or  five  or  more  particular 
cells,  from  whence  the  young  females  are  to 
come  }  and  laftly,  fhe  depofits  the  reft  in  the 
hotteft  part  of  the  fummer,  or  near  the  time 
of  fwarming,  into  the  cells  of  the  males.  If 
it  fhould  happen  that  there  are  not  in  the  hive 
any  of  thefe  cells  made  for  the  males,  for 
fometimes  they  are  cut  away  with  the  honey 
at  the  end  of  the  year,  then  the  common  Bees, 
endued  as  it  were  with  an  unaccountable  pre- 
fcience,  build  fome  exprefsly  for  that  purpofe  } 
nay,  thefe  fame  Bees  nourifh  the  male  brood 
in  thefe  cells  with  a  care  and  affedion  no  lefs 
than  the  hatred  and  fiercenefs  with  which  they 
kill  the  faid  very  males,  when,  after  the 
fwarming  time  is  over,  the  female  is  im¬ 
pregnated  by  them.  Nor,  indeed,  is  it  difficult 
for  the  Bees  to  kill  thefe  males,  for  they  are 
not  furnifhed  with  any  weapon  to  defend 
themfelves,  and  befides  they  have  wafted  their 
ftrength  in  the  ad  of  generation,  wherefore  it  is 
eafy  to  overpower  them  :  indeed,  they  die  other- 
wife  naturally,  for  they  are  not  fit  either  for 
collecting  wax  or  honey  for  rearing  up  the 
brood,  if  they  are  not  deftroyed  before  that 
time  by  the  other  Bees  who  have  been  their 
nurfes,  and  atone  by  a  violent  death  for 
the  pleafures  they  have  enjoyed.  Something 
fimilar  to  this  is  perhaps  alfo  the  cafe  among 
the  AntS}  for  the  males  which  are  winged  are 
found  among  the  reft  only  at  a  certain  time  of 
the  year. 

To  return  from  my  digreflion  }  it  is  proper 
to  take  notice  that  the  working  Bees,  when 
they  have  firft  crept  out  of,  or  rather  burft 
from  their  cells,  are  of  a  much  paler  colour 
and  more  inclining  to  dun  than  the  old  ones  } 
thefe  being  browner  and  ornamented  with  a 
yellownefs  not  fo  deep  as  gold.  Their  fting 
at  that  time  has  not  come  to  its  full  ftrength  : 
the  bag  that  contains  the  poifon  is  as  yet  empty, 
from  whence,  if  they  are  even  then  handled, 
they  not  only  do  not  fting,  but  do  not  fo  much 
as  attempt  it.  After  a  very  few  days  thefe 
young  Bees  acquire  as  ftrong  a  colour  as  the 
elder }  nor  do  they  ever,  as  fome  idly  fable, 
learn  from  the  old  ones  the  art  of  making  wax 
and  collecting  honey  :  this  is  implanted  in  them 
by  nature,  and  to  perform  it  rightly  they  need 
no  more  than  follow  their  own  inftinCt.  The 
reafon  why  the  Bees  are  paler  at  firft  than  af¬ 
terwards  is  this,  that  thofe  parts  which  are  of 
a  fubftance  between  horn  and  bone,  in  the  head, 
breaft,  and  body,  being  but  lately  ftript  of  their 
skin,  have  not  yet  in  the  new-born  ftate  their 
full  hardnefs :  their  down  is  at  that  time  more  of 
a  Moufe  colour,  but  afterwards  their  parts  gain 
both  hardnefs  and  colour,  when  more  of  their 
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fluids  have  evaporated  thence,  and  the  pores 
of  the  parts  mentioned  are  contracted  doler. 

Knough  has  been  faid  of  the  outward  form, 
and  of  the  generation,  dilpofltion  and  a&ions  of 
the  Bees :  I  proceed  next  to  the  internal  pai  ts 
contained  in  the  head,  bread  and  belly,  which 
I  fhall  explain  in  the  fame  order  that  I  ob- 
ferved  in  treating  of  the  Worm  and  Nymph. 
Thole  parts  that  are  inclofed  in  the  head  and 
brealt,  I  fhall  exprefsly  treat  of  when  I  come 
to  deferibe  the  male  Bee.  This  only  need  be 
particularly  obferved  here,  with  regard  to  the 
head  in  common  Bees,  that  their  teeth  or 
jaws  are  larger  than  in  the  others,  and  are  fur- 
nilhed  with  two  ftrong  mufcles,  the  one  larger, 
the  other  fmaller,  which  are  indeed  of  a  very 
firm  conftrudlion,  and  take  up  great  part  of 
the  fkull,  which  is  of  a  fubftance  between  horn 
and  bone.  The  tendons  of  thefe  mufcles  are 
cartilaginous,  approaching  to  a  fubftance  be¬ 
tween  horn  and  bone,  and  being  enclofed  with¬ 
in  the  Bella,  they  there  adhere  on  each  fide  in 
the  manner  that  we  fee  the  plumage  on  both 
flick  dole  to  the  quills  in  the  feathers  of  Birds ; 
but  we  may  more  properly  compare  this  fa- 
brick  with  thofe  mufcles  in  Crabs  and  Lohfters, 
which  move  their  claws ;  for  in  thofe  the  flelh 
in  the  fame  manner  is  obferved  to  be  joined  with 
the  great  hard  tendons  of  thofe  mufcles }  where¬ 
fore  thefe  fmall  mufcles  of  the  Bees  agree  with 
the  mufcles  of  other  animals  in  their  ftru&ure, 
and  are  exactly  fuch  as  the  diftinguifhed  Steno 
has  deferibed  them. 

Since  I  have  mentioned  here  the  mutual  fimi- 
litude  which  there  is  between  the  mufcles  of 
Bees  and  thofe  of  cruftaceous  animals,  I  would 
have  this  further  obferved,  that,  as  in  thofe 
animals  the  bony  parts  are  placed  on  the  out- 
fide  of  the  body  and  within,  fo  this  obtains  alfo 
after  the  fame  manner  in  the  Bee ;  and  this 
ftrudure  is  diredtly  contrary  to  that  which  we 
obferve  in  larger  animals  and  men,  whofe  flelh 
is  placed  outermoft,  but  the  bones  within,  in 
the  flelh,  or  between  the  Bella.  However,  the 
ftrudure  juft  mentioned  in  the  Bee,  as  alfo  in 
Lobfters,  does  not  conftantly  obtain  throughout, 
for  in  thofe  places  where  the  hard  or  horny 
bone,  by  which  the  joints  of  thefe  animals  are 
fupported,  is  to  bend,  or  where  the  articulati¬ 
ons  are  placed,  thefe  tendons,  together  with  a 
part  of  the  mufcles  lie  bare  ;  fince,  were  it 
otherwife,  there  would  arife  from  thence  a 
great  obftrudion  in  moving.  But  again,  all 
powerful  nature  does  not  ufe  this  method  in  all 
the  articulations,  as  may  be  feen  about  the 
joinings  of  the  horns ;  for  in  thefe,  all  that  is 
mufcular  is  enclofed  entirely  within  the  cavity 
of  the  bony  or  horny  matter  ;  confequently  the 
motion  in  thefe  parts  is  obferved  a  little  lefs 
diftindtly. 

There  remains  another  thing  to  be  confi- 
dered  even  in  the  common  Bee,  I  mean  the 
trunk  or  probofeis,  it  being,  like  the  teeth,  much 
more  remarkable  in  thefe  than  in  the  males.  In 
this  probofeis  we  are  to  obferve  principally  feven 
little  parts  j  one  of  them,  which  is  placed  in  the 
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middle, Tab.  XVII.  fig.  v.  z,  has  no  fellow,  and 
is  pervious  like  a  hollow  tube:  this  properly 
conftitutes  the  tongue  or  the  trunk  itfelf :  the 
other  fix  little  parts,  difpofed  in  three  pairs,  fur- 
round  the  former  on  each  fide,  being  deftined 
for  alfifting  the  trunk  in  the  adt  of  fuction,  that  it 
may  be  able  with  fomuch  the  more  eafe  to  draw 
out  of  flowers,  and  pour  in  by  fudtion,  the  natu¬ 
ral  honey  found  in  flowers.  In  the  trunk  it¬ 
felf  its  divifions  are  to  be  confidered,  which  are 
extremely  elegant  and  regular,  and  are  befet  all 
around  with  briftly,  and  as  it  were  triangular 
hairs,  diftributed  in  an  elegant  order.  Some 
of  thefe  divifions  at  fir  ft  fight  I  took  for  arti¬ 
culations  j  there  are  above  a  hundred  of  them, 
and  fome  of  them  do  not  go  through  the  whole 
thicknefs  of  the  trunk.  The  ftrudture  of  the 
trunk  alfo,  together  with  its  mufcles,  and  the 
manner  in  which  the  fudtion  is  performed,  are 
very  worthy  to  be  obferved :  but  before  I  pro¬ 
ceed  to  explain  thefe,  I  fhall  firft  deferibe  thofe 
three  pair  of  little  parts  which  are  placed  above 
and  near  the  trunk. 

The  two  firft  little  parts  of  the  probofeis  a  a , 
are  partly  of  a  fubftance  between  horn  and 
bone,  and  partly  membranaceous:  they  are  fet 
round  with  hairs,  and  are  furnifhed  with  air- 
pipes  diftributed  throügh  the  whole  texture  of 
them,  though  it  be  of  a  fubftance  between  horn 
and  bone.  Thefe  tubes  appear  through  it  bb  j 
the  tips  of  them  c  c  are  a  little  bent,  but  where 
thefe  parts  are  united  with  the  root  of  the 
trunk  d  d>  there  they  have  a  kind  of  an  appear¬ 
ance  of  an  articulation,  by  the  help  of  which 
they  may  be  bent, ;  near  the  trunk  and  the  reft: 
of  its  parts,  quite  within,  and  as  it  were  un¬ 
der  the  chin  of  the  Bee,  if  I  may  fo  fpeak,  I 
reprefent  them  in  this  draught  drawn  a  little 
outwards  and  fideways,  but  the  natural  fitua- 
tion  of  them  is  juft  as  Tab.  XXV.  fig.  ix. 
under  the  letters  f f  in  the  Nymph  fhews. 
The  ufe  of  thefe  feveral  parts  is  to  contribute 
their  afliftance  towards  the  moving  of  the  trunk 
downwards,  and  underneath  againft  the  head, 
and  a  little  towards  the  breaft,  as  well  as  to 
aflift  in  clofing  and  confining  it,  together  with 
the  other  four,  or  rather  the  two  pair  of  little 
parts ;  and  alfo  towards  defending,  covering,  and 
guarding  it  from  injuries.  I  flhould  think  that 
they  alfo  affifted  towards  fwallowing  the  native 
honey,  drawn  up  by  fudtion  when  the  trunk  is 
filled  with  it,  or  thrufting  it  further  inwards  to¬ 
wards  the  ftomach,  fince  they  have  power  to 
fqueeze  the  fnout  below  and  inwards  ftrongly 
enough. 

The  two  other  little  parts  of  the  trunk,  Tab. 
XVII.  fig.  v.  c  e,  which  figure  ix.  of  Tab. 
XXV.  reprefenting  the  Nymph,  fhews  in  their 
natural  fituation  under  the  letters  g  gt  are 
placed  a  little  higher  than  the  firft  pair,  but 
they  are  nearly  of  the  fame  ftrudture.  There  is, 
however,  this  remarkable  difference,  that  each 
of  them  has  in  the  upper  part,  at  their  extre¬ 
mities,  three  joints,  one,  Tab.  XVII.  fig.  \ .  f f\ 
lower  and  longer,  and  the  two  others  g g  higher 
and  fomething  fhorter,  which  are  all  furrounded 
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with  fine  hairs.  Thefe  little  articulated  parts 
do  not,  like  the  former,  embrace  or  cover  the 
trunk,  but  are  only  placed  near  it  on  each 
fide,  and,  where  they  rife  up  about  the  root 
of  the  trunk,  they  are  alfo  articulated.  As 
to  the  ule  of  this  pair,  I  am  entirely  of  this 
opinion,  and  without  any  hefitation  conclude 
that  they  are  of  very  great  afliftance  to  the 
trunk  in  the  a<ft  of  fucking  ;  fince  they  as  it 
were  in  the  manner  of  two  fingers  aflift  the 
trunk,  open  the  leaves  of  the  flowers,  and  re¬ 
move  whatever  elfe  might  chance  to  obftruót  it: 
therefore  I  compare  thefe  two  little  parts  to 
the  two  fore  feet  of  a  Mole,  by  the  help  of 
which  it  pufhes  the  earth  from  the  fides  both 
ways,  that  it  may  be  able  with  its  fharp  trunk 
to  fearch  for  its  food  the  more  conveniently. 
The  two  laft  little  parts  hh  are  much  lefs  than 
the  firfl  and  fecond,  and  are  of  a  texture  a 
little  partaking  of  horn  and  bone,  but  rather 
membranaceous,  and  they  are  rough  likewife 
with  hairs:  thefe,  together  with  the  trunk 
itfelf,  are  drawn  inwards,  and,  as  I  myfelf 
think,  the  little  articulated  parts  are  affifted 
by  them  in  their  operations,  fince  they  re¬ 
move  themfelves  a  little  from  the  fides  of  the 
trunk,  and  may  very  happily  aflift  to  pufh 
afide  the  leaves  of  the  flowers.  Even  by  their 
motion  they  feem  as  if  they  were  contrived  to 
help  alfo  towards  carrying  the  honey  upwards, 
and  prefling  it  towards  the  ftomach. 

The  ftrucfture  of  the  trunk  i  is  partly  mem¬ 
branaceous,  and  partly  of  a  fubftance  between 
horn  and  bone,  or  griftly  ;  but  its  hairy  skin, 
full  of  cuts,  mult  be  confidered  particularly. 
Here,  before  I  proceed  any  further,  it  is  ne- 
ceflary  I  fhould  mention  firfl:,  that  I  fliall  de- 
feribe  and  reprefent  the  trunk  here  in  the 
under  part,  as  it  fhews  itfelf  in  the  Bee  when 
laid  flat  on  its  back.  As  to  what  regards  that 
part  of  the  trunk  k  k  which  is  of  a  fubftance 
between  horn  and  bone,  it  is  formed  in  fuch 
a  manner,  that  it  can  fly  off  from  the  reft  of 
the  trunk  arch-ways,  and  fpread  itfelf  in  the 
fhape  of  a  circle,  Tab.  XVII.  fig.  vi.  b  ;  from 
whence  it  is  that  the  membranaceous  part 
ccccy  which  lie  moft  beautifully  folded  up 
under  the  griftly  part,  fig.  v.  kky  and  joined 
with  it,  may  be  confiderably  expanded  on  each 
fide  like  a  fail,  in  the  middle  of  which  a 
maft  is  fixed.  This  mechanifm,  however,  does 
not  fhew  itfelf  plainly,  unlefs  wTe  circum- 
fpedlly  and  nicely,  with  a  very  fine-pointed 
needle,  raife  that  horny  bone  a  little  up  :  in 
that  cafe  it  is  at  length  feen  how  the  mem¬ 
branaceous  part  of  the  trunk  is  folded,  and 
how  it  expands  itfelf;  fo  that  the  internal 
cavity  of  the  trunk  i  is  prodigioufly  enlarged 
and  widened,  infomuch  that  a  very  great 
quantity  of  native  and  undigefted  honey,  in 
proportion  to  the  fize  of  the  infeót,  may  be 
received  into  the  trunk.  Indeed,  nearly  the 
fame  courfe  of  nature  is  feen  here,  that  we 
obferve  in  Monkies,  which  can  hide  nuts  and 
what  other  fruits  they  have  gathered,  in  two 
membranous  bags,  which  are  placed  on  each 


fide  of  their  jaws :  fomething  like  this  obtains 
alfo  in  fome  kinds  of  Birds,  which  i;i  the 
membranaceous  and  expanded  part  of  their 
bill,  where  the  beginning  of  the  ftomach  is 
inferted,  preferve  a  Fifh  they  have  catched. 
Amongft  other  water-fowls  this  is  moft  ob- 
vioufly  feen  in  that  fort  of  Cormorants,  which 
in  our  way  of  fpeaking  we  call  Schoffers. 
Thefe  birds  once  every  year  frequent  the 
foreft  of  Sevenhufen,  not  far  diftant  from 
Leyden,  and  are  fhook  down  from  the  trees 
in  great  numbers,  and  as  foon  as  they  fall 
into  the  water  they  are  able  to  fwim  imme¬ 
diately,  and  to  dive  quickly  under  water, 
though  they  have  never  before  either  flown  or 
fwam.  In  the  fame  manner  Bees  alfo  have 
implanted  in  them  the  art  of  making  wax, 
and  gathering  honey  in  their  probofeis  or 
trunk. 

Before  I  proceed  further  in  the  defeription 
of  the  trunk,  I  fhall  infert  an  account  of  the 
manner  of  their  catching  fifti  in  fome  parts  of 
Europe,  by  means  of  the  juft  mentioned  fort 
of  Cormorants  :  fome  few  years  ago  many  of 
thefe  birds  were  carried  to  England  and  fold 
for  that  purpofe.  In  the  firft  place  then  they 
make  them  tame,  fo  that  they  may  be  brought 
to  perch  and  ftay  upon  the  hand  of  their  own 
accord :  when  after  this  they  are  inclined  to 
go  out  a  fifhing  with  them,  they  tie  to  one  of 
their  legs  a  thin  but  ftrong  cord,  which  they 
keep  rolled  up  in  a  ball :  afterwards  they  hold 
this  ball,  which  is  wound  round  a  little  fteel 
pin,  by  a  wooden  handle,  as  our  girls  do 
their  bobbins,  while  they  roll  off  of  them  the 
threads  made  on  the  reel :  thefe  things  be¬ 
ing  prepared,  they  put  a  ring  round  the  Cor¬ 
morant’s  neck,  and  being  now  come  to  the 
fifh-pond,  they  let  the  Cormorant  fly  down 
into  the  water  ;  then  the  cord  is  rolled  off  of 
the  ball  with  a  whizzing  twirl,  and  the  Cor¬ 
morant,  to  tBe  great  amazement  of  the  fpec- 
tators,  quickly  feizes  fome  fifties :  thefe,  how¬ 
ever,  are  ftopt  at  the  ring  that  has  been  put 
about  its  neck  :  therefore  when  the  Cormo¬ 
rant  is  afterwards  drawn  out  by  the  cord,  he 
may  eafily  be  made  to  throw  out  again  the 
fifties  it  had  taken  into  the  mouth,  only  by 
fqueezing  its  ftomach  and  throat  upwards. 
A  perfon  of  great  credit  and  ingenuity  told  me 
this  ftory,  who  has  himfelf  fometimes  feen 
this  manner  of  fiftiing.  When  I  was  in  com¬ 
pany  with  Mr.  John  Oort,  an  old  friend  of 
mine  at  Honflaardik,  I  obferved  with  afto- 
niftiment  that  certain  water-fowls  there,  when, 
any  fifties  were  given  them,  would  always 
turn  them  expeditioufly,  fo  that  they  could 
take  them  in  head  foremoft  :  this  was  done 
through  great  caution  in  them,  that  they 
might  not  be  hurt  by  the  fins  of  the  Fifties, 
as  they  went  down  their  throat.  Whatever 
we  could  do  to  make  thefe  fowls  fwallow  a 
fifti  tail  foremoft,  they  could  not  be  brought 
to  it ;  for  they  always  ufed,  by  the  help  of 
their  beaks,  dexteroufly  to  turn  the  .fifh  over. 
To  return  to  the  trunk  of  the  Bee  ;  it  is  to 
D  d  d  be 
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be  obferved,  that  the  membranaceous  part  of 
the  trunk  has  no  hair  on  it,  but  in  its  place  is 
covered  all  over  with  little  protuberant  pim¬ 
ples  ;  thefe  are  tranfparent,  and  are  placed 
there  in  regular  order,  and  at  equal  distances 
from  each  other,  and  in  fome  degree  refem- 
ble  the  little  rilings  obfervable  on  the  skin  of 
birds  when  their  feathers  have  been  plucked 
off :  thefe  little  parts  feem  to  be  in  reality 
glandules,  which  have  perhaps  a  power  con- 
fiderably  to  change  the  honey  that  is  fwallow- 
ed  down,  and  in  fome  meafure  to  forward  the 
connection  of  it.  This  alfo  is  to  be  obferved 
in  regard  to  the  ftruCture  of  the  griftly  parts 
of  the  trunk,  or  that  which  is  of  a  fubftance 
between  horn  and  bone,  that  in  the  middle  it 
feems  to  approach  nearer  to  the  nature  of  an 
horny  bone,  than  it  does  at  the  fides,  which 
are  of  a  little  deeper  or  dusky  red  colour.  This 
part  of  a  fubftance  between  horn  and  bone, 
Tab.  XVII.  fig.  v.  k  k,  does  not  every  where 
retire  outwards  from  the  trunk;  for  a  little 
below  the  orifice  or  mouth  of  the  trunk,  it 
tends  inwards  n  n ,  and,  uniting  with  the  other 
hairy  part  of  the  trunk  in  a  narrower  and 
thinner  canal  as  it  were,  is  then  carried  altoge¬ 
ther  inwards  and  forwards  o  o.  But  in  the  fame 
place  the  whole  trunk  in  its  circumference 
is  then  crowded  with  fmall  hairs,  like  little 
claws  a  very  little  bent,  which,  whether  they 
are  open  canals,  or  ferve  by  way  of  little  claws 
or  hooks,  to  keep  the  trunk  during  the  time 
of  fucking  in  its  fituation  and  place,  I  will 
not  determine  ;  for  as  yet  I  have  not  fo  clear¬ 
ly  difcovered  how  it  is,  though  I  make  no 
doubt  but  it  may  be  found  by  time  and  appli¬ 
cation.  That  portion  of  the  trunk  which  is 
of  a  fubftance  between  horn  and  bone,  at  the 
end  of  that  part  where  it  verges  outwards, 
has  a  globule  or  little  head,  which  appears 
very  remarkable;  and  in  the  middle  of  this 
an  opening  is  feen,  which  feems  to  me  to  pe¬ 
netrate  quite  into  the  cavity  of  the  membra¬ 
naceous  portion  of  the  trunk ;  neverthelefs  I 
now  find  this  opening  is  not,  as  I  have  before 
faid,  fo  imall  as  the  apertures  of  the  laóteals, 
though  under  a  microl'cope  it  may  appear  fo  : 
indeed  the  beginning  of  it  in  this  place,  in 
proportion  to  the  part,  is  fo  minute  and  nar¬ 
row,  that  fcarce  any  thing  certain  can  be  ad¬ 
vanced  about  it  to  clear  up  all  doubts.  In 
Butterflies  I  am  confident  that  the  trunk  opens 
with  many  lips,  which  imbibing  the  nourifh- 
ment,  appear  at  the  end  of  the  trunk  like  fo 
many  little  hairs  :  but  in  the  Bee  a  different 
ftrudture  is  obferved  ;  that  little  part  or  dimi¬ 
nutive  head  of  the  trunk,  Tab.  XVII.  fig.  v. 
o  o ,  together  with  its  little  membrane,  in  which 
the  hairs  are  fixed,  is  able  to  contradi  itfelf 
into  a  narrower  compafs,  and  likewife  to  move 
itfelf  inwards,  as  is  manifeft  if  this  part  be 
touched  and  examined  at  different  times,  and 
efpccially  if  it  be  carefully  examined  in  the 
younger  Bees,  and  then  in  the  more  perfedt. 
I  have  reprefented  this  in  the  form  wherein  I 


can  fliCw  it  at  any  time.  Further,  this  portion 
of  a  fubftance  between  horn  and  bone,  at  the 
lower  part  fpreads  into  two  legs  as  it  werey», 
which  are  connedted  with  the  other  lower  por¬ 
tion  of  the  trunk  :  where  this  connexion  is 
made,  there  are  difcovered  three  more  little 
parts  of  a  fubftance  between  horn  and  bone 
q  q  y,  perfedtly  black  like  pitch,  fhining,  and 
joined  to  one  another  by  feveral  articulations. 
The  middlemoft  of  thefe  is  the  fheath  as  it 
were  of  the  trunk,  within  which  it  at  that 
time,  when  it  is  not  employed  in  fucking,  by 
the  help  of  fome  mufcles,  is  drawn  back 
and  concealed  ;  at  the  fame  time  alfo  the  other 
little  parts  likewife  of  the  trunk  bend  them- 
felves,  and  retire  inwards.  In  this  fheath  of  the 
trunk  thofe  mufcles  alfo  are  enclofed,  which 
belong  to  the  two  pair  of  the  articulated  little 
parts  of  the  trunk  e  e.  The  mufcles  next  of 
the  firft  pair  of  thefe  little  parts,  Tab.  XVII. 
fig.  v.  aa,  are  placed  a  little  lower,  and  are  im¬ 
planted  with  two  horny  little  parts  qq  towards 
the  outfide,  of  a  blackifti  colour  :  but  the  two 
little  parts  themlelves,  together  with  the  fheath 
of  the  trunk,  are  joined  by  four  diftindt  articu¬ 
lations  rrrr,  to  the  extremities  of  the  bony 
or  horny  parts,  which  together  conftitute  the 
head  of  the  Bee  :  fo  that  the  whole  fheath, 
the  trunk,  and  its  little  parts,  are,  by  the  help 
of  two  ftrong  mufcles  ff  moved  inwards  at 
once,;  on  which  occafion  the  parts  juft  de- 
fcribed  bend  themfelves  backwards  and  in¬ 
wards,  and  at  the  fame  time  hide,  cover,  and 
fhut  in  the  fheath.  Thefe  beforementioned 
mufcles  ff  here  appear  through  a  little  thin 
membrane  t ,  and  under  this  the  throat  /  alfo  is 
feen,  which,  together  with  thefe  mufcles,  and 
the  membrane  covering  them,  is  cut  through 
in  this  figure. 

W e  come  now  to  the  adl  of  fudlion,  which 
the  Bee  performs  in  the  following  manner ;  it 
gradually  draws  the  griftly  part  of  its  trunk, 
or  that  which  is  of  a  fubftance  between  horn 
and  bone  k  k  from  the  hairy  skin  and  its  divi- 
fions,  which  done,  the  membranaceous  and 
wrinkled  part  of  the  trunk  m  is  ftretched  out 
and  made  ftnooth,  but  the  griftly  part  is 
diftended  arch-ways:  when  this  is  performed  by 
the  help  of  the  mufcles  of  the  trunk,  the  am¬ 
bient  air  is  neceffarily  forced  out  of  its  place, 
and  by  the  prefiion  of  it  the  honey  is  carried 
inwards,  and  through  the  cavity  of  the  trunk. 

In  Butterflies,  on  the  contrary,  this  is  per¬ 
formed  in  quite  a  different  manner;  for  as 
much  as  in  thefe  the  trunk  is  not  Angle,  as  in 
the  Bee,  but  double  ;  which  alfo,  after  the 
fuCtion  is  ended,  is  wonderfully  curled  and 
rolled  up  together,  by  numberlefs  moft  mi¬ 
nute  articulations ;  fo  that  Butterflies  muft  exe¬ 
cute  their  fuftion  in  a  quite  different  method, 
namely,  by  pinching  clofe  the  points  of  refpi- 
ration,  and  fwelling  out  their  body,  they  re¬ 
pel  the  air,  and  this  being  driven  out,  pufhes 
forward  into  their  trunk  the  fweet  moifture 
for  which  they  gape  in  fucking.  The  doing 

this- 
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this  is  very  eafy  to  the  Butterfly,  fo  that  I 
fhould  think  even  the  Bee  too,  while  it  is 
fucking,  does  the  fame  thing,  for  what  hin¬ 
ders,  but  that  this  or  fomething  fimilar  may 
be  performed  by  the  Bees,  fince  their  points 
of  refpiration,  though  membranaceous  within, 
have  a  horny  edge,  by  the  force  of  which 
they  can  open  themfelves  into  an  oblong  flit, 
and  clofe  themfelves  again,  in  like  manner  as 
the  Frog  ftretches  out  and  fhuts  again  the 
upper  part  of  its  wind-pipe,  as  the  moft  re¬ 
nowned  Malpighius  has  obferved  with  the 
utmofl:  exadnefs’?  I  might  now  defcribe  all 
the  mufclesof  this  part,  one  by  one,  and  re- 
prefent  them  in  figures  j  but  that  would  in¬ 
volve  me  in  a  work  requiring  both  a  vaft 
length  of  time  and  endlefs  labour  :  this  is  the 
reafon  alfo  that  has  hindered  me  from  pur- 
fuing  many  other  particulars,  which  I  have 
here  delivered  to  the  utmofl:,  and  with  the 
ftrideft  accuracy. 

Should  any  one  now  afk  me,  whether  the 
Bee  can  fuck  no  other  way,  than  by  ftretching 
out  or  moving  arch-ways  the  little  griftly  part 
of  its  trunk,  I  anfwer,  that  it  entirely  appears 
to  me,  that  even  by  barely  pinching  clofe  their 
points  of  refpiration,  and  fwelling  out  their 
body,  the  Bees  may  be  able  to  perform  their 
fudion;  for  nothing  hinders,  but  that  even  by 
thefe  means  alone  the  air  that  is  driven  out  may 
pufh  the  honey  inwards.  We  obferve  alfo  that 
the  Bee,  when  going  to  fuck  in  the  air  in  its 
little  pulmonary  tubes,  moves  the  rings  of  the 
belly  within  and  without,  in  the  fame  man¬ 
ner  as  we  do  our  breads  in  the  ad:  of  breath¬ 
ing  j  but  becaufe  the  thorax  in  Bees  is  im¬ 
moveable,  therefore  their  belly  performs  this 
office.  This  little  part,  which  has  been  now 
defcribed,  is  worthy  of  the  higheft  notice ; 
nor  can  I  here  forbear  owning,  to  the  glory  of 
the  immenfe  and  incomprehenfible  Archited, 
that  I  have  but  very  imperfedly  and  fuper- 
ficially  attempted  to  defcribe  and  reprefent  this 
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little  part ;  for  to  reprefent  it  to  the  life,  in  its 
full  perfedion,  as  truly  moil  perfed  it  is,  far 
exceeds  the  utmofl  efforts  of  human  know¬ 
ledge  :  and  in  very  truth,  our  intelleds  and 
abilities  fail  us  every  where,  when  we  venture 
even  no  further  than  to  contemplate  the  divine 
wifdom  in  the  works  of  God,  which  can  never 
be  worthily  magnified.  Think  then  how  much 
more  excellent  they  mu  ft  have  been  before 
they  became  obnoxious  to  deftrudion  !  in  rea¬ 
lity,  this  fingle  little  part  is  formed  with  fuch 
exquifite  fkill,  that  it  may  juftly  be  ranked 
among  the  chief  inftances  of  the  omnipotence 
of  the  Deity.  But  I  would  have  this  underftood 
according  to  the  narrow  limits  within  which 
our  capacities  are  confined,  for  we  fee  the 
works  of  God  only  as  through  a  glafs  darkly, 
fince  our  underftanding  refembles  an  ignis 
fatuus,  a  Will-with-a-wilp,  and  is  utterly  unfit 
for  difcerning  thefe  things,  which  fo  furpafs 
all  mortal  comprehenfion. 

In  other  forts  of  winged  infeds  approaching 
to  Bees,  for  example  in  the  Wafp,  the  trunk 
is  much  flenderer,  nor  is  it  of  fo  remarkable 
a  length  j  the  reafon  of  which  difference  feems 
to  me  to  be  this,  that  in  thefe  infeds,  beiides 
the  trunk,  there  is  another  way  ftill  by  which 
they  can  draw  in  their  food,  fince  they  are 
little  creatures  of  a  very  rapacious,  favage,  and 
greedy  nature.  This  is  efpecially  manifeft  in 
that  larger  kind,  which  we  call  Hornets,  which 
are  rapacious  to  fuch  an  amazing  degree,  that 
even  when  cut  through  the  middle  of  their 
body,  they  do  not  refufe  to  eat ;  and  if  then 
you  give  them  honey,  or  fugar  moiftened 
with  water,  which  is  much  the  moft  proper, 
they  fuck  it  in  fo  greedily,  that  you  may 
fee  it  again  running  out  at  the  wounded  part. 
I  have  confidered  the  trunk  in  the  largeft  fort 
of  Wafps,  a'draught  of  which,  for  its  great 
elegance  and  particularity,  I  fhall  give  in  this 
place. 


A  delineation  of  the  trunk  or  fnout  of  the  IV afp ,  as  feen  from  underneath. 


Tab.  XVII.  Fig.  vii. 

a  Is  a  part  of  the  horny  fubftance  at  the 
bottom  of  the  head  ;  it  is  fhagged  at  the  fides 
with  yellow  hairs,  is  marked  alfo  with  two 
yellow  fpots,  but  for  the  reft  it  is  black, 
and  fhining. 

b  b  c  Are  three  little  horny  parts,  at  the 
root  of  the  trunk ;  thefe  are  of  a  fhining  black, 
and  two  of  them  that  are  at  the  fide  b  b  contain 
in  them  thofe  mufcles,  which  move  the  ar¬ 
ticulated  briftles  d  d  ;  but  the  little  horny  part 
in  the  middle  c  is,  as  it  were,  the  flieath  of 
the  trunk  itfelf f,  in  which,  befides  the  mufcles 
of  that  organ,  thofe  of  the  other  two  articu¬ 
lated  briftles  d  d  alfo  are  depofited. 

d  d  d  d  Are  four  articulated  briftles,  that 
affift  the  trunk  during  its  adion. 

e  e  Is  the  place  where  the  teeth  have  been 
broken  off. 


f  Marks  out  the  trunk  itfelf,  in  which  are 
feen  four  delicate  white  little  parts,  furnifhed 
toward  their  tops  with  round  and  yellow 
globules.  All  the  parts  hitherto  mentioned 
are  covered  over  with  hairs,  which  indeed  I 
have  not  exhibited  here  with  them,  left  it 
fhould  create  confufion.  It  is  to  be  obferved 
alfo,  that  all  thefe  parts  are  reprefented  as  in 
the  Wafp  laid  along  on  its  back,  from  whence 
it  is,  that  we  can  fee  but  half  of  fome  of 
them. 

If  a  Bee  is  opened  on  the  back,  there  nrft 
prefents  itfelf  a  limpid  or  clear  humour  iffiung 
from  the  veins  and  the  heart,  which  are 
wounded  ;  for  the  heart  is  placed  oblong  in 
the  back,  as  it  is  in  the  Coflus,  Silk-worms, 
and  many  other  infeds. 

The  mufcular  fibres  alfo  are  feen,  which 
move  the  rings  or  incifions  of  the  body  of  the 
Bee,  and  are  the  fame  both  in  fituation  and 

ftrudure, 
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ftrufture,  as  I  have  Ihewn  them  in  the 

Cofius.  . 

The  fat  alfo  appears,  confiding  of  little 

round  parts,  which  have  been  fixed  to  their 
membrane. 

The  lungs  are  more  than  all  othei  parts  ie- 
markable  j  riiefe  are  two  white  and  tranfparent 
little  veifels,  fig.  ix.  a  a ,  confiding  of  the  pul¬ 
monary  tubes  dilated,  and  running  together. 
Thefe  lungs  are  entirely  membranous,  and  fall 
together  when  the  air  is  out  of  them,  which 
is  by  no  means  the  cafe  with  the  tubes  that 
proceed  from  them,  inafmuch  as  they,  con¬ 
fiding  of  rings  curled  around,  remain  always 
open.  The  lungs,  compofed  as  I  have  oblerv- 
ed  of  dilated  ramifications  of  the  wind-pipe, 
terminate  again  in  little  tubes,  Tab.  XVII. 
fig.  ix.  b  b,  which  are  annular  ;  and  thefe, 
then  here  and  there  widening,  grow  into  little 
bladders  c  c,  and  thefe  alfo  contrad  them- 
felves  again  into  little  tubes  d  d.  This  alter¬ 
nate  mixture  of  bladders  and  tubes,  however, 
is  not  fo  frequent  in  the  Bee,  as  in  the  Rhino¬ 
ceros  Beetle,  whofe  lungs  conlid  of  numberlefs 
little  bladders,  which  may  in  fome  meafure 
be  compared  to  the  pods  of  the  plant  called 
Honedy,  while  yet  hanging  from  their  dalks. 
In  Bees  the  lungs  are  principally  compofed  of 
two  large  bladders V  there  are  likewife  bedde 
them  fome  fmaller,  and  the  remaining  part  is 
made  up  of  little  tubes,  which  then,  as  in  the 
Worm  of  the  Beetle,  or  as  in  the  Worm  of 
the  Bee  itfelf,  are  difperfed  over  all  parts  of 
the  body  e  e,  &c.  fo  that  the  lungs,  by  the 
intervention  of  the  little  tubes  which  they 
fend  out,  communicate  every  where  with 
themfelves  by  mutual  inofculations  ff 

When  a  Bee  is  opened  along  the  belly,  im¬ 
mediately  the  fpinal  marrow  comes  in  view, 
and  this  I  am  now  going  to  defcribe  :  nor  final! 
I  here  dop  to  mention  either  thofe  parts  which 
are  feen  in  this  view  befides,  and  have  been 
mentioned  before,  or  the  extremities  of  the 
rings,  which  are  membranaceous  and  termi¬ 
nated  by  black  edges  of  a  fubdance  between 
horn  and  bone.  The  fpinal  marrow  is  the  prin¬ 
cipal  part,  which  now  prefents  itfelf  to  be  con- 
fidered  ;  it  confids,  as  in  the  Silk-worm,  of 
nerves  and  little  knots,  which  owe  their  rife 
to  two  nerves  as  it  were  proceeding  from  the 
brain,  though  there  feems  to  me  to  be  befides 
thefe  fome  fubdance  of  a  different  nature  from 
them  in  the  fame  place,  which,  for  the  fake 
of  drengthening  them,  binds  the  little  knot  and 
the  nerves  together  :  this  is  feen  alfo  in  Silk¬ 
worms  ;  nay,  and  in  the  human  fpecies,  thefe 
nerves,  which  are  fwallowed  up  as  it  were  in 
little  knots,  are  feparated  from  one  another  here 
at  a  more  confiderable  didance,  and  open  much 
wider  afunder,  than  in  the  marrow  of  Silk¬ 
worms  ;  indeed,  the  marrow  in  Bees  is  almod 
every  where  open  or  fplit  into  two  parts,  while 
in  Silk-worms  it  opens  only  at  didances.  What 
are  didindly  called  the  nerves  by  anatomids, 
are  thofe  fhoots  which  arife  from  the  fides  of 
thefe  little  knots.  If  we  trace  the  courfe  of 
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the  marrow  near  the  lower  rings  of  the  belly, 
there  the  nerves,  fpringing  from  the  little  knots, 
are  feen,  and  they  dilperfe  themfelves  among 
the  mufcles  defigned  for  drawing  the  ding 
inwards  and  thruding  it  out.  The  other  viicera 
mod  confpicuous  in  this  view,  are  the  bomach, 
the  guts,  and  fome  parts  belonging  to  the 
ding. 

The  domach,  the  gullet  leading  to  which  is 
mod  excefiively  narrow,  feems  to  me  membra¬ 
naceous  and  thin,  though  it  has  fome  fiediy 
fibres.  It  is  often  filled  with  honey,  which  is 
eafily  didinguidied  by  the  tade  ;  the  pylorus 
follows  the  domach,  and  after  this  comes  in 
view  another  little  part,  fomewhat  more  pro¬ 
tuberant,  and  inclining  to  a  colour  between 
yellow  and  red,  which  however,  when  more 
accurately  infpeded,  proves  to  be  only  fome- 
thing  fhut  up  within  the  hollow  of  the  intedine, 
and  fhining  through  in  that  place. 

Next  follows  an  intedine,  which  in  fome 
meafure  refembles  the  colon  in  other  animals : 
this  gut  is  much  thicker  than  the  domach  it¬ 
felf,  efpecially  when  it  is  full ;  it  has  moreover 
drong  mufcular  fibres,  which,  when  they  ad, 
turn  it  up  in  many  wrinkles  and  folds  ;  its  cavity 
is  commonly  full  of  a  whithh  matter,  which 
feems  to  me  to  refemble  the  white  of  an  egg 
that  has  been  deeped  for  fome  time  in  redified 
fpirit  of  wine,  and  is  jud  beginning  to  curdle  $ 
or  it  is  like  darch  mixt  with  a  fmall  quantity 
of  water.  If  this  little  gut  is  pricked  with  the 
point  of  a  lancet,  the  matter  jud  mentioned 
flows  out. 

Further  down  this  gut  is  confiderably  con- 
traded  and  made  fmaller :  but  there,  where 
this  contradion  begins,  an  infinite  number  of 
whitifh  filaments  are  feen,  like  thofe  which  in 
the  Colfus  I  have  called  faffron -coloured  veffels. 
Thefe  filaments  or  minute  intedines  are  faben- 
ed  to  the  gut,  in  that  part  where  it  is  contrad- 
ed,  as  well  as  elfewhere.  This  clofe  connexion 
of  them  with  the  gut  is  extremely  drong,  and 
is  efteded  by  means  of  the  pulmonary  tubes, 
which,  as  they  run  through  the  whole  body, 
fo  in  this  place  particularly  they  are  an  infu- 
perable  obdacle  to  the  difengaging  thefe  little 
guts.  I  believe  it  would  take  me  up  fome 
months  to  fearch  this  matter  thoroughly  to  the 
bottom,  which  truly  feems  to  be  by  no  means 
defpicable,  nor  unworthy  that  fo  much  pains 
fhould  be  employed  upon  it,  as  I  fhall  hereaf¬ 
ter  fhew. 

The  gut,  after  it  has  been  con  traded  in  the 
manner  already  mentioned,  dilates  again  on  a 
hidden,  though  here  it  feems  to  be  altogether 
membranous ;  but  as  it  is  at  the  fame  time 
tranfparent,  fome  little,  whitifh,  and  oblong 
parts  are  feen  on  the  outfide,  as  fhining  through 
it :  thefe,  when  the  gut  is  opened,  are  found 
to  be  fix  in  number,  and  are  glandular,  and  they 
are  not  every  where  uniformly  whitifh,  but  are 
filled  with  watery  and  tranfparent  qualities. 
Thefe  fix  little  glandular  parts  fwell  out  very 
confiderably  on  the  inner  furface  of  the  gut, 
within  its  hollow,  and  are  there  very  confpi¬ 
cuous 
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cuous.  I  have  alfo  perceived  little  parts  of  the 
fame  kind  in  the  inteftines  of  Hornets.  It  is  ob- 
fervable  befides,  that  the  extreme  part  of  the 
inteftine,  in  which  thefe  fix  little  parts  are 
found,  is  fometimes  fwelled,  almoft  beyond 
what  could  be  believed,  with  excrements.  Thefe 
are  of  a  pale  yellow  colour,  and  are  divided  into 
fmall  pieces,  like  bee-bread,  though  their  little 
lumps  are  neither  round,  nor  ot  any  other  re¬ 
gular  figure.  One  may  further  remark,  that  the 
inteftine,  in  which  thefe  fix  oblong  glandular 
little  parts  are  placed,  is  fometimes  found  as 
fully  diftended  with  an  aqueous  humour,  of  a 
yellowifh  colour,  as  with  the  yellow  and  more 
folid  matter  beforementioned.  But  this  is  only 
in  very  young  Bees  juft  produced  from  the 
Nymph. 

This  gut  is  again  contra&ed  where  it  ends, 
but  from  that  part  it  again  dilates  itfelf,  and  at 
length  forms  the  redtum  or  lad  gut.  This  ex¬ 
treme  part  of  the  inteftine  fometimes  wants  the 
laft  concraótion,  and  in  that  cafe  appears  rather 
like  rumpled  linen,  or  a  cotton  handkerchief, 
drawn  through  one’s  hand.  The  inteftine  finally 
terminates  under  the  point  of  the  fting  where  the 
excrtments  are  voided,  and  the  redtum  arifes 
from  it. 

If  thefe  guts  joined  to  the  ftomach  are  laid 
on  a  thin  plate  cf  glafs,  and  heated  by  the  flame 
of  a  lamp  till  thoroughly  dried,  then  you  may 
fee  not  only  their  circular  fibres*  but  even 
thofe  valves  which  have  been  called  by  Kerk- 
ring  in  the  inteftines  of  men,  the  valvulas  con¬ 
nivences,  and  which  were  defcribed  and  in 
fome  manner  delineated  by  Spigelius.  Ruyfch 
firft,  in  the  year  16Ó7,  demonftrated  them  in 
an  inflated  human  gut.  I  have  made  the  fame 
obfervation  alfo  in  the  Bee  and  Wafp. 

Behold  !  thefe  are  the  entrails  of  the  com¬ 
mon  or  working  Bee  ;  there  does  not  appear 
among  them  the  fmalleft  trace  of  fpermatic 
organs  or  the  genital  parts,  or  of  any  thing 
which  can  anl'wer  the  purpofe  of,  or  even  be 
compared  to  a  penis  or  ovary.  Hence  I  think 
thefe  Bees  may  moft  juftly  and  properly  be  faid 
to  be  natural  eunuchs,  and  fuch  as  can  only 
work  and  feed,  cherifh  and  rear  the  progeny 
of  others  as  their  own.  On  the  contrary,  as 
I  have  beforementioned,  the  genital  organs  are 
very  plainly  feen  in  drones,  as  they  are  the 
true  males  of  the  Bees :  their  whole  belly  is  in 
a  manner  filled  bv  the  tefticles,  as  I  ftiewed  to 
his  ferene  highnefs  the  grand  duke  of  Tufca- 
ny,  among  other  wonders  of  nature,  in  the 
year  t663,  when  he  gracioufly  condefcended 
to  approve  of  my  labours. 

I  fliail  now  proceed  to  the  fting,  that  won¬ 
derful  work  of  nature,  and  eminent  example 
of  the  vvifdom  of  the  great  Creator.  It  is 
placed  in  the  hinder  part  of  the  body,  its  point 
lies  juft  over  the  end  of  the  redtum  or  ftraight 
gut :  the  fting  is  therefore  placed  in  the  laft 
rings  of  the  belly,  with  which  it  is  alfo  very 
remarkably  jointed,  by  means  of  l'ome  carti¬ 
lages.  But  as  the  fting  is  worthy  of  the  great- 
eft  attention,  I  fliail  deferibe  it  at  large,  toge¬ 


ther  with  all  the  parts  fubfervient  to  it,  having 
in  view  only  the  praife  and  glory  of  the  molt 
wife  and  excellent  Creator.  In  the  fting  there 
are  difeovered,  firft,  the  channels  through 
which  its  poifon  is  conveyed  to  it;  Secondly, 
its  cartilages.  Thirdly,  its  mufcles.  Fourthly, 
its  two  pieces  called  legs.  And  laftly,  the  flieath 
within  which  the  legs  which  properly  confiitute 
the  fting  are  hid. 

That  the  fting  has  poifon  in  it,  R.  Hooke, 
a  writer  of  great  experience  and  learning,  has 
in  fome  meafure  laboured  to  demon ftrate  in  his 
ineftimable  micrographia,  written  in  Englifli, 
thinking  that  the  poifon  lay  hid  in  the  hollow 
thicknefs  of  the  fheath  of  the  fting,  which 
however  is  never  the  cafe,  unleis  by  mere 
accident. 

Let  any  one  with  a  forceps  or  little  fteel 
tweezers  take  hold  of  the  legs,  wings,  or 
which  laft  will  be  moft  convenient,  the  breaft 
of  the  common  Bee,  and  he  will  generally  fee 
a  fmall  clear  drop  as  it  were  of  water  hanging 
on  the  point  of  the  fting.  In  this  water  the 
poifonous  quality  of  the  Honey-Bee  is  properly 
contained.  This,  as  foon  as  it  drops  into  the 
wound,  produces  the  pain  that  follows  the 
wound  ;  for  the  fting  itfelf  is  not  in  the  leuft 
degree  venomous,  nor  does  its  pundture  hurt 
more  than  that  of  a  needle.  For  experiment’s 
fake  I  have  often  wounded  myfelf  with  the 
fting,  and  felt  no  other  ill  confequence  from  it 
than  a  flight  itching  in  the  wounded  part ;  but 
the  fting  muft  be  firft  thoroughly  cleanfed  and 
well  lqueezed  and  wiped  for  this  trial,  for  it 
might  otherwife  probably  happen  that  the  injury 
would  be  more  confiderable. 

To  proceed  in  order,  I  would  have  it  ob- 
ferved,  that  the  venomous  liquor  which  only 
pafles  through  the  fting  is  originally  depofited 
in  the  belly  of  the  Bee,  and  there  contained  in 
a  little  bladder  nearly  tranfparent.  This  little 
bladder  is  of  an  oblong  figure,  and  of  a  very 
ftrong  texture,  fo  as  to  bear  the  force  of  the 
fingers  prefting  it  without  any  damage  :  nay, 
fo  great  is  its  firmnefs,  that  the  belly  of  the 
common  Bee  being  opened,  let  this  little  bladder 
be  taken  hold  of,  and  the  whole  fting  and  all 
its  parts  may  be  eafily  drawn  with  it  out  of 
the  body,  without  the  bladder  being  broke. 
I  have  found  this  bladder  of  poifon  fo  ftrong, 
even  in  the  fmaller  kinds  of  Wafps,  that  by 
prefling  it  with  my  fingers  as  hard  as  I  could, 
the  poilbn  might  be  thrown  to  the  diftance  of 
two  foot  from  it  through  the  fting.  It  is  fur¬ 
ther  remarkable,  that  a  very  ftrong  mufcle 
twines  about  this  little  bladder,  and  has  its  ten¬ 
dril  in  the  middle,  as  it  is  in  the  mufcle  called 
the  temporal  mufcle  in  the  human  fpecies. 
When  that  mufcle  contradis  itfelf,  the  poifon  is 
by  its  force  fqueezed  out  and  thrown  into  the 
wound,  fo  that  the  fling  may  be  compared  to 
a  fmall  fyringe  ;  the  little  bladder  or  rather 
the  mufcle  oi  it  juft  mentioned  ferving  it  in 
the  ftead  of  an  impelling  plug.  But  I  have 
not  hitherto  diftindtly  examined  this  mufcle  in 
the  common  Bee:  I  have  feen  it  in  the  Wafp, 
E  e  e  and 
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and  moft  confpicuoufly  in  the  Hornet,  after  I 
had  firft  kept  that  infedt  a  whole  year  in  bal- 
fam.  This  method  I  home  years  lince  oifco- 
vered,  and  by  it  the  parts  may  be  moft  happily 
and  diftindlly  viewed.  There  comes  out  o 
this  little  bladder,  in  every  hpecies  ot  Bees,  a 
fmall  thin  tube,  which  is  extended  as  far  as  the 
iheath  of  the  fling,  and  this  at  length  runs 
between  the  two  open  legs  of  the  fling,  ^nte^ 
into  the  Iheath,  and  terminates  in  the  thickeit 
part  of  it.  It  is  by  this  channel  that  the  poi- 
lon  is  conveyed  from  the  little  bladder  through 
the  {heath  into  the  fling,  and  palling  from  the 
hollow  part  of  the  fheath  between  and  under 
the  legs  of  the  fling,  it  is  darted  into  the 
wound  when  the  Bee  gives  the  flroke. 

On  one  hde  of  the  little  poifon-bladder  in 
the  Bee,  is  feen  a  fmall,  oblong,  thin,  crooked 
tube.  Of  this  kind  I  have  obferved  two  in  the 
Hornet,  in  which  creature  the  poifon-bladder  is 
alio  twice  as  large  as  in  Bees.  I  have  feen  be- 
iides  other  fmaïl  tubes  growing  laterally  out 
of  that  I  mentioned,  but  I  could  not  immedi¬ 
ately  difcover  whether  they  terminated.  I  af¬ 
terwards  however  obferved  in  Wafps  and  Hor¬ 
nets,  that  in  the  body  of  thefe  animals  there 
are  two  diftindt  little  tubes,  Tab.  XVIII.  fig. 
iv.  c  c,  inferred  into  the  hinder  part  of  the 
poifon-bladder  #,  through  which  little  pipes  the 
poifon  is  conveyed  into  that  bladder,  and  in 
which  the  poifon  is  properly  fecreted.  Thefe 
fmall  pipes  appeared  unequal,  with  little 
fwellings  here  and  there,  as  is  feen  dd  d,  and 
terminated  in  clofed  endings  e  e ,  as  the  blind 
guts  of  Hens,  which  fame  thing  I  have  ob¬ 
ferved  alfo  in  Bees.  Thefe  fmall  veflels  are 
much  wider  towards  the  hinder  parts  than  in 
the  fore  parts,  and  about  their  extremities 
where  they  are  clofed,  they  are  very  thickly 
furrounded  with  fat  and  pulmonary  tubes,  for 
which  reafon  they  cannot  be  feparated  from 
the  other  parts  without  great  difficulty.  I  have 
alfo  remarked,  that  thefe  poifonous  veflels  in 
Bees  very  nearly  referable  thofe  which  are 
found  in  Wafps,  and  are  juft  fuch  as  I  have  in 
the  third  figure,  Tab.  XIX.  z,  drawn  to  the 
life  in  a  female  Bee  :  z  denotes  the  poifon-blad¬ 
der  in  the  female  j  y  the  lluice  of  the  bladder ; 
«4  the  fmall  tube  in  which  the  poifon  or  venom 
is  fecreted,  /3  (l  are  the  clofed  ends,  the  fmall 
tube  in  which  the  poifon  is  concodted.  Thefe 
appear  to  confift  of  a  two-fold  fubftance  5  the 
one  glandulous,  of  a  whitilh  colour,  and  not 
of  a  very  firm  texture  5  the  other  is  membra¬ 
naceous,  with  fomething  like  a  filament  quite 
tranfparent,  which  flicks  within  the  former 
fubftance,  by  which  it  is  fhut  in  and  furround¬ 
ed,  like  the  fmall  tube  of  the  velfel  called  the 
vas  deferens,  which  is  in  itfelf  extremely  {len¬ 
der,  and  is  alfo  compafied  about  by  a  glandu¬ 
lous  and  nervous  fubftance.  The  former  fub- 
ftanee  is  very  eafily  feparated  in  the  handling 
of  it  from  that  within,  which  is  skinny,  tranf¬ 
parent,  hollow,  and  very  much  like  a  fine  hair. 
This  fmall  tube  is  befides  very  ftrongly  joined 
to  the  fafiron- coloured  veflels  by  numerous  pul- 
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monary  tubes,  fo  that  at  firft  fight  I  fhould 
have  thought  thefe  veflels  were  produdtions  of 
the  fmall  tube ;  but  as  they  are  moft  ftrongly 
fixed  to  that  part  where  the  gut  contradis  itfelf, 
and  the  fubftance  they  confift  of  curdled  in  my 
balfam  ;  whereas,  on  the  contrary,  the  humour 
contained  in  the  fmall  pipe  of  the  poifon- 
bladder  remained  clear  and  bright  in  the  lame 
balfam,  I  was  thoroughly  convinced  from 
thence,  and  from  what  I  have  before  menti¬ 
oned,  that  this  lmall  tube  has  no  communica¬ 
tion  with  the  faffron-coloured  veflels. 

When  the  poifon-bladder  is  put  into  my 
balfam,  it  is  fometimes  tinged  with  a  purple- 
colour  or  rednefs.  I  likewife  have  feen  it  green, 
in  the  Hornet.  And  wemuft  further  obferve, 
that  the  poifon-bladder  in  Bees,  as  I  have  often 
obferved,  is  not  contradled  in  a  globular  form, 
like  the  urinary  bladder  in  the  human  fpecies: 
fo  far  from  it,  that  its  lides  are  like  two  planes 
prefled  together.  This  may  be  feen  if  you  cut 
oft  the  Bee’s  wings,  and  then  greatly  irritate  or 
provoke  the  creature ;  for  then  it  will,  in  re¬ 
venge,  throw  its  poifon  out  of  the  fling,  being 
every  moment  eager  to  ftrike  and  wound. 

Let  us  proceed.  The  fling  then,  as  I  have 
ffiewn,  is  fituated  under  the  rings  of  the  pofi- 
ternal  parts  of  the  body,  and  is  there  moved  in 
and  out  by  the  help  of  certain  mufcles  j  and 
as  thefe  mufcles  are  affixed  to  fome  horny  or 
bony  little  parts,  I  lhall  therefore  briefly  def- 
cribe  thefe  parts.  There  are  chiefly  fix  princi¬ 
pal  little  parts,  together  with  two  others  lefs 
confpicuous.  The  legs  or  lhanks  of  the  fling 
are  articulated  with  thefe  horny  or  bony  little 
parts,  which  are  likewife  joined  with  each 
other,  fo  that  by  means  of  this  ftrudture  they 
may  be  moved  in  and  out,  and  up  and  down, 
and  on  either  fide.  This  motion  is  performed 
by  the  force  of  the  mufcular  parts,  which  X 
find  to  be  eight  in  number,  four  very  manifeft, 
but  the  reft  lefs  confpicuous.  The  horny  or 
bony  parts,  and  even  the  lhanks  of  the  fling, 
are  inferted  in  all  thefe  mufcles.  Two  of  the 
mufcles,  which  are  fomewhat  lefs  confpicuous, 
encompafs  or  furround  that  fide  of  the  fling 
which  is  the  thickell,  being  connected  with 
the  cafe  or  Iheath.  There  is  likewife  a  fmall 
horny  or  bony  part  there,  conllrudted  or  formed 
in  the  fame  manner  as  the  little  bone  in  Birds, 
called  the  perfpicillum,  which  is  properly  pro¬ 
duced  or  originated  from  the  collar-bones  con¬ 
creted  together.  This  little  part  is  particularly 
articulated,  and  by  the  help  of  its  mufcles 
feems  to  move  the  Iheath  or  cafe  of  the  lling 
regularly  outward. 

I  lhall  now  defcribe  the  lhanks  of  the  lling, 
and  fhew  that  it  is  not  a  Ample  but  compound 
part  j  that  it  confills  of  two  lhanks,  and  a  Iheath 
wherein  the  lhanks  are  kept,  like  two  fwords 
in  one  fcabbard.  Thefe  lhanks  of  the  fling 
are  not  conllrudted  in  the  manner  of  the  crura 
of  the  penis  or  clitoris,  which  arife  each  from 
a  diftindt  place,  and  at  length  meet  and  confti- 
tute  one  body  ;  for  the  lhanks  of  the  lling  con¬ 
tinue  all  the  way  diftindt  from  each  other, 
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though  their  points  be  fo  near  to  each  other, 
that  the  intermediate  fpace  can  fcarce  be  ob¬ 
ferved,  and  no  body  thinks  he  fees  any  thing 
but  one  point.  Each  of  thele  (hanks  is  fur¬ 
rowed  on  one  fide,  but  on  the  other  it  is 
ftrengthened  by  certain  ,  hooks  :  hence,  whilft 
the  equal  fides  and  points  of  both  fhanks  are 
joined  together,  the  fling  is  provided  from  each 
fide  armed  with  hooks.  But,  in  order  to  un¬ 
derhand  this  matter  juftly,  one  muff  kn'ow  the 
flrudture  of  the  (heath  of  the  fling ;  and  there¬ 
fore  I  would  have  it  obferved,  that  this  cafe  or 
fheath  is  not  in  reality  difpofed  in  fuch  a 
manner  as  the  fcabbard  of  a  lword  or  knife, 
or  like  the  cafe  of  a  rocket :  by  no  means,  for 
the  lword,  knife,  or  other  weapon  are  on  each 
fide  hidden  in  their  fcabbards,  and  lurrounded 
or  covered  entirely  by  them,  nor  is  the  cafe  of 
the  fling  made  like  the  fmall  open  tube  or  ca- 
nula,  through  which  furgeons  pafs  their  inflru- 
ments,  when  they  are  to  cut  a  particular  part 
in  fuch  a  manner  as  that  the  adjacent  parts  may 
remain  unhurt.  The  cafe  of  the  aculeus  is 
more  like  the  horn-book  made  in  our  country 
for  children,  or  one  of  thofe  cafes,  the  verge  of 
which  is  furrowed  and  receives  a  moveable 
cover.  The  fheath  is  formed  nearly  in  this 
manner :  its  inner  fide  each  way  is  prominent, 
or  has  a  riling  back,  or  it  is  fomewhat  bent 
with  a  double  margin ;  but  thefe  backs,  like 
bolts,  agree  with  and  are  joined  to  the  furrows 
of  the  fhanks  of  the  fling,  and  therefore  thefe 
fhanks  are  very  eafily  and  conveniently  moveable 
up  and  down,  like  the  operculum  or  cover  in  the 
furrow  of  the  cafes  juft  named.  But  the  fling 
itfelf  is  fituated  in  fuch  a  manner  in  this  fheath, 
that  its  points  lie  as  it  were  in  the  open  cavity, 
but  the  crooked  hooks  fhew  themfelves  out  of 
the  fheath’s  cavity;  except  when  the  fling  ap¬ 
pears  beyond  the  extreme  verge  of  the  fheath, 
and  is  confequently  thruft  out :  thèrefore,  the 
lower  fide  of  the  fhanks  of  the  aculeus  or  fling 
lies  always  in  the  cavity  of  the  fheath,  and  the 
upper  fide  is  out  of  it.  Thefe  fides  of  the 
fhanks  have  crooked  hooks,  hang  out  of  the 
cafe,  and  receiving  in  their  furrows  the  internal 
ribs  and  prominences  of  the  fheath,  they  are 
moved  eafily  along  the  latter  ;  whilft,  in  the 
mean  time,  their  upper  fides  being  fmooth,  are 
applied  to  each  other,  and  with  their  united  ex¬ 
tremities  they  form  the  point  of  the  fling. 

Further,  it  is  proper  to  obferve  that  one  of 
the  fides  of  the  cafe  or  lheath  is  not  open  through 
its  whole  length,  nor  does  it  refemble  the 
inftrument  before  named,  equally  extended 
without  its  valve;  it  is  rather  on  the  hinder 
part,  where  it  is  broadeft,  and  united  together, 
under  which  part  the  fhanks  afterwards  pafs. 
This  is  very  particularly  and  plainly  obferved 
in  the  fling  of  the  Hornet,  in  which  the  (heath 
entirely  coalefces  in  the  hinder  part  where  it  is 
thickeft.  But  in  Bees  thefe  minute  and  narrow 
paflages  are  no  where  entirely  united ;  there¬ 
fore  the  fheath  in  that  place  embraces  the 
fhanks  of  the  fling,  at  lead  in  part,  by  that 
means  preventing  thofe  fhanks  from  moving 


out  of  their  places,  as  may  be  feên,  Tab.  XV11I. 
fig.  hi.  unders  the  letters  d  d. 

Each  (hank  of  the  fling  has  ufually  ten 
crooked  hooks  near  its  point,  and  fome  others 
which  are  lefs  remarkable :  but  the  fheath  or 
cafe  has  no  hook  at  all;  becaufe  if  it  had,  the 
fling  itfelf  could  not  move  backward  and  for¬ 
ward  in  it.  Since  therefore  each  fhank  has  ten 
hooks,  the  fling,  when  the  Bee  has  given  its 
ftroke,  is  kept  in  the  wound,  being  fixed  there 
by  twenty  bearded  hooks  ;  and  the  more  the 
Bee  endeavours  to  draw  the  fling  out,  the  deeper 
its  hooks  penetrate  into  the  wounded  part. 
But  if  the  fling  be  taken  out  of  the  body  of 
the  Bee,  together  with  the  inteftines  and  other 
parts,  as  I  have  mentioned,  it  may  notwith- 
ftanding  then  infinuate  itfelf  more  and  more 
deeply  into  the  wound,  being  in  this  refpeót 
like  the  heads  of  vipers,  which  will  bite  after 
they  are  ait  off.  This  we  are  clearly  taught 
by  experience,  fince  we  fee  that  when  the  fling 
is  drawn  out  of  the  body  of  the  Bee,  it  pe¬ 
netrates  flill  deeper  into  the  wound,  trembling, 
and  as  it  were  (haking  in  all  its  parts.  The 
reafon  of  this  is  evident,  for  the  fling  is  thrown 
out  together  with  its  fheath,  and  all  the  carti¬ 
lages  and  mufcles  belonging  to  it,  together  with 
the  poifon  bladder.  I  have  often  made  the 
before-mentioned  experiment  in  tan-leather 
gloves.  The  Bee  muft  firft  be  fufFered  to  fix 
its  fling  in  them,  and  then  it  muft  be  taken  by 
the  wings  and  pulled  away  forcibly,  fo  that  the 
fling  may  be  drawn  out  of  the  body.  One 
may  fee  that  the  fling  penetrates  deeper 
and  deeper  into  the  leather :  nor  indeed  is 
there  any  thing  to  hinder  the  doing  of  this, 
fince  the  fling  confifts  of  the  two  fhanks  before 
defcribed ;  which,  as  their  tops  or  ends  are 
united  together,  fo  both  and  each  of  them  fe- 
parately  may  be  moved  :  therefore,  whilft  one 
fhank  is  fixed  in  the  wound,  the  other  may  be 
thruft  further  and  deeper;  and  where  this  latter 
lies  firm  by  means  of  its  crooked  hooks,  the 
former,  on  the  contrary,  may  be  infinuated 
deeper  into  the  wound,  or  thruft  into  it  deeper 
than  the  former.  By  this  means  the  fling  and 
its  fheath  penetrate  further  into  the  wound. 
Therefore  it  frequently  happens,  that  the 
fhank  of  the  (ling  is  drawn  further  back  into 
the  cafe,  and  the  other  thruft  out  of  it  in  pro¬ 
portion.  Thus  when  the  Bee  hath  ftruck  the 
glove,  and  the  fling  is  then  taken  out  of  it,  it 
is  frequently  found  that  one  fhank  appears  fur¬ 
ther  ftretched  out  of  the  cafe  than  the  other  ; 
that  is,  the  two  fhanks  of  the  fling  have  been 
then  unequally  fixed,  and  one  is  ftruck  in  more 
deeply  than  the  other,  and  fixed  there  by  means 
of  its  crooked  hooks.  When  the  fling  with 
its  appendages  has  been  juft  pulled  out  of  the 
Bee,  if  it  be  lightly  put  into  any  callous  part 
of  our  skin,  the  fame  confequence  naturally 
fhews  itfelf:  for  it  is  then  plainly  obferved,  that 
the  fling  penetrates  every  moment  deeper  and 
deeper  into  the  wound  ;  but  however  it  does 
no  harm,  provided  the  callous  part  be  thick 
enough  to  prevent  the  poifon  from  reaching  or 
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entering  the  blood-veffels,  for  that  naturally 
difcharges  its  drength  into  the  blood. 

It  is  now  time  to  treat  more  particularly  of 
the  beards  or  crooked  hooks  of  the  fling.  If 
you  put  them  under  a  powerful  microlcope, 
you  will  lee  them  almofb  like  Cats  claws,  that 
is,  they  are  fomewhat  bent  inwards,  and  their 
extremities  are  entirely  tranfparent,  but  they 
are  not  moveable  like  the  claws  of  beads :  the 
thanks  that  conditute  the  ding  and  their 
crooked  hooks  are  all  plainly  cartilaginous  and 
fudiciently  dexible,  but  they  are  connected  by 
no  articulations. 

No  joints  are  obferved  either  in  the  dieath 
or  the  ding  itfelf,  though  I  was  once  of  the 
contrary  opinion.  My  error  arofe  from  hence, 
that  upon  handling  it  the  air  run  into  the  ca¬ 
vity  of  the  cafe,  and  by  its  clearnefs  or  bright¬ 
ness,  and  by  the  bubbles  it  formed,  rendered 
confpicuous  the  poifoned  liquor,  which  dill  re¬ 
mained  in  the  lheath,  fo  that  it  appeared  to  me 
as  if  the  cafe  itfelf  of  the  ding  was  articulated 
or  jointed. 

If  the  ding  be  feen  dretched  or  protruded 
out  beyond  the  extremity  of  the  fheath,  and  at 
that  time  the  Bee  difcharges  its  poifon,  then 
this  poifonous  liquor  is  not  thrown  out  beyond 
the  cafe,  but  appears  upon  it  like  a  little  drop. 
But  when  the  ding  is  moid  or  wet,  the  poifon 
alfo  is  further  diffufed,  as  it  happens  when  the 
Bee  gives  any  perfon  a  droke,  and  afterwards 
infinuates  its  poifon  into  the  wound.  Nor  can 
it  be  otherwise,  fince  the  ding,  the  hinder  part 
whereof  is  thicker,  dops  or  clofes  up  the 
wound  fo  entirely,  that  the  poifon  has  no  en¬ 
trance  or  paffage  into  it,  but  through  the  inter¬ 
dice  of  the  (hanks  of  the  ding  itfelf. 

Therefore  the  proverb  applied  to  Bees  i i  very 
true,  “  There  is  no  honey  without  fome  gall.” 
Though  I  can  find  no  bile  in  this  infeCt,  yet 
the  poifon  thus  called  gall  may  be  didinguidied 
very  clearly  in  it ;  nay,  a  great  quantity  thereof 
may  be  eafily  collected :  this  I  (hall  at  fome 
time  endeavour  to  do,  when  I  diall  make  ex¬ 
periments  on  this  poifon.  It  would  indeed  be 
eafier  to  obtain  it  out  of  the  Hornets,  Wafps, 
and  Humble-Bees,  the  poifon-bladder  of  which 
is  larger  ;  but  one  cannot  get  thefe  creatures  in 
fuch  numbers  as  Bees.  If  any  one  dedres  to 
examine  the  Bee’s  poifon-bladder  filled  with 
poifon,  he  mud  kill  the  Bee,  which  may  be 
done  by  throwing  it  into  a  bottle  of  fpirit  of 
wine.  The  Bees  may  be  otherwife  killed  with¬ 
out  handling  them,  by  the  fmoak  of  that  kind 
of  fungus  called  crepitus  lupi,  or  the  puff-ball, 
or  with  that  of  linen  cloth  folded  as  in  making 
tinder.  The  latter,  in  my  opinion,  is  the  bed 
way  of  killing  them  :  for  though  you  handle 
Wafps,  Humble-Bees  and  Hornets  ever  fo  lit¬ 
tle,  they  immediately  difcharge  their  virus  or 
poifon  out  of  their  formidable  ding,  and  then 
none  of  it  is  found  in  the  bladder,  which  is 
otherwife  full  of  it.  I  preferve  fome  fuch 
bladders  in  my  collection,  as  mod  extremely 
meriting  the  infpeCtion  of  the  curious. 


NATURE;  or, 

The  poifon  is  collected  in  the  following 
manner :  draw  the  ding  and  poifon-bladder 
together  out  of  the  body,  and  then  the  blad¬ 
der,  as  I  reprefent  in  Tab.  XVIII.  figure  v. 
being  taken  with  the  tip  of  the  fingers,  put  the 
point  or  top  of  the  ding  into  a  thin  glafs  tube, 
and  then  prefs  or  fqueeze  the  poifon  into  the 
latter  through  the  ding  out  of  the  bladder: 
you  may  afterwards  blow  the  poifon  together 
into  another  glafs  vedel,  and  make  the  experi¬ 
ment  thereon  ;  but  all  this  mud  be  done  very 
fpeedily,  fince  this  poifon  is  eafily  coagulated 
when  out  of  the  body.  Another  method  is 
to  wound  the  bladder  a  little,  and  then  to  im¬ 
merge  or  put  into  it  the  top  of  a  thin  glafs 
tube ;  and  thus  the  humour  will  defcend  fpon- 
taneoudy,  or  be  forced  into  the  tube :  but  the 
former  method  is  better  than  the  latter  for  thofe 
who  are  expert  in  thefe  things. 

When  the  poifon  is  exprefied  out  of  its  blad¬ 
der,  it  very  eafily  exhales,  by  reafon  of  its  fub- 
tile  and  fpirituous  nature,  leaving  a  confiderable 
crud  on  the  glafs,  which  when  fcraped  off  ap¬ 
pears  like  dud :  whether  this  dud  has  dill  any 
poifon,  is  yet  unknown  to  me.  The  poifon 
which  the  Bee  difcharges  through  its  ding  in 
the  form  of  a  round  drop,  fometimes  concretes 
about  the  ding  itfelf,  preferving  the  fame  round 
fhape,  and  thus  affords  a  very  agreeable  fpec- 
tacle,  for  it  refembles  a  little  drop  of  clear 
water,  hanging  as  it  were  out  of  the  ding. 

When  the  Bee  hath  given  a  wound,  the  ding, 
as  I  have  obferved  before,  ufually  remains  in 
the  wound  by  means  of  its  hooks.  But  whe¬ 
ther  the  Bee  can  wound  or  pierce  the  skin  with 
its  dieath  only,  and  fo  not  leave  its  ding  in 
the  wound,  is  dill  unknown  to  me.  The 
fheath  is  indeed  very  (harp.  The  Bee  there¬ 
fore  feems  able  to  wound  with  this  alone,  if 
it  draws  in  the  ding  at  that  time ;  fince  we 
likewife  obferve,  that  this  ding  is  not  always 
equally  prominent  out  of  the  cafe  it  fome- 
times  lies  entirely  out  of  the  extremity  of  the 
dieath,  and  is  fometimes  lower  and  fome¬ 
times  higher  up  in  this  its  cafe. 

When  the  ding  remains  fixed  in  the  wound 
the  Bee  mud  die  ;  for,  befides  the  ding  itfelf, 
the  Bee  then  lofes  its  intedinum  reCtum,  or  the 
draight  gut,  and  the  parts  annexed  to  it ;  nay, 
even  the  horny  parts  and  their  ligaments  are 
broken  off  from  the  extreme  rings  of  the  body, 
to  which  they  are  united.  And  we  are  parti¬ 
cularly  to  obferve  here,  that  the  whole  poifon- 
bladder,  together  with  the  ding,  is  then  drawn 
out  of  the  Bee’s  body ;  and  as  it  remains  out 
of  it,  it  dill  compreffes  itfelf  by  the  lad  aCtion 
of  its  mufcular  fibres,  and  drives  its  poifon 
deeper  into  the  wound.  For  this  reafon,  if  any 
one  be  dung  by  a  Bee,  it  is  by  no  means  pro¬ 
per  to  take  the  ding  by  the  hind  part  in  order 
to  extraCt  it  or  get  it  out,  becaufe,  by  this 
means  more  poifon  is  always  thrown  into  the 
wound.  It  would  be  better  to  cut  off  with 
a  pair  of  fcidbrs  all  the  parts  of  the  ding  which 
hang  out  of  the  wound,  and  then  to  take  out 
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the  reft  with  a  ftnall  needle.  I  have  fometimes 
Teen  the  ftomach  itfelf  drawn  with  the  fting 
out  of  the  body  of  the  Bee. 

If  you  would  render  the  poifon  of  the  Bee 
ineffectual,  and  the  Bee  itfelf  tame,  make  it 
thru  ft  its  fting  into  a  piece  of  leather,  and  then 
cut  off  the  top  of  it ;  by  this  means  all  the 
poifon  flows  out  of  it,  and  the  creature  becomes 
tradable  and  gentle  whilft  it  lives,  nor  can  it 
afterwards,  though  it  fhöuld  probably  generate 
poifon  anew,  do  any  mifchief. 

From  what  has  been  here  faid,  it  appears 
how  dangerous  it  is  to  irritate  Hornets,  fince 
they  have  very  formidable  arms,  and  always 
carry  poifon  about  them. 

In  Hornets  the  poifon-bladder  is  exceffively 
firm,  and  is  twice  as  big  as  in  Bees.  The 
learned  Mouffet  relates  a  very  remarkable  thing 
of  thefe  creatures  :  he  fays,  the  very  accurate 
Penny  faw  a  Hornet  kill  a  Sparrow  with  a 
ftroke  of  its  fting.  Thefe  are  his  words : 
“  Whilft  Penny  was  at  Peterborough  in  Eng- 
“  land,  he  faw  in  the  ftreet  a  Hornet  in  pur- 
“  fuit  of  a  Sparrow,  which  it  ftruck  at  laft 
c*  with  its  fting  and  immediately  killed  it,  and, 
tc  to  the  great  aftonifhment  of  the  fpedators, 
“  fed  itfelf  with  the  blood  of  the  dead  Spar- 
“  row.”  How  terrible  thefe  creatures  are  on 
account  of  this  poifon  which  they  carry  about 
them,  is  likewife  evident  from  the  promife  for¬ 
merly  made  by  God  to  the  Ifraelites  in  Exod. 
xxiii.  tc  I  will  fend,  I  fay,  my  terror,  like  a 
<c  Hornet  before  you,  who  fhall  drive  out  the 
“  Hivite,  the  Canaanite,  and  the  Hittite  from 
“  before  thee.”  But  God  has  no  need  of  thefe 
hofts  to  chaftife  his  people ;  he  can  do  it  even 
by  the  fmalleft  infeCts,  and  convert  the  duft 
of  the  earth  into  Lice,  if  the  number  of  other 
plagues  fhould  chance  to  fail  :  for  what  is 
above  the  power  of  him  who  fhews  himfelf 
adorable  in  all  his  works  ? 

The  queen  or  female  Bee  is  furnifhed  with 
a  fting,  as  I  fhall  afterwards  defcribe  in  the  dif- 
fe&ion  of  that  kind.  Among  the  Hornets 
the  females  only  have  ftings,  which  are  longer, 
fharper,  and  ftronger  than  in  the  Bee,  and 
armed  with  feveral  frightful  hooks.  How  the 
males  of  the  Humble  Bees  and  Wafps  are  cir- 
cumftanced,  in  this  refpecft,  I  have  not  been 
yet  able  to  examine,  on  account  of  the  variety 
of  bufinefs  wherein  I  am  engaged.  I  would 
only  have  it  obferved  here,  that  the  males  of 
the  Hornet  have  no  fting,  in  like  manner  as 
the  drone  or  male  is  without  it  among  Bees ; 
that  the  males  of  thefe  two  fpecies  agree  in 
this  refpeCl,  and  are  very  peaceable  creatures, 
free  from  all  mifchief  and  injurious  defigns, 
and  delight  in  love  and  generation  only.  There 
is  the  like  meeknefs  obferved  alfo  in  the  males 
of  Ants,  and  their  teeth  are  therefore  much 
fmaller  than  thole  of  the  females :  among  Ants 


alfo  there  is  a  third  fpecies  which  do  not  con¬ 
tribute  to  generation,  but  ferve  only  to  rear  up 
their  young. 

I  have  before  given  my  opinion  of  the  prin¬ 
cipal  ufe  of  this  poifon  in  the  Bee,  that  is,  I 
think  it  contributes  to  prepare  what  is  called 
the  Bee-bread  into  wax  :  this,  however,  requires 
to  be  yet  more  accurately  inveftigated.  The 
whole  fting,  neverthelefs,  great  as  it  is,  feems 
to  be  appointed  only  to  do  mifchief,  and  form¬ 
ed  by  nature  folely  for  that  purpofe,  that  the 
Bees  may,  by  the  help  of  it,  defend  their 
young  againft  the  infults  of  other  creatures, 
and  feed  them  in  fecurity.  Since  therefore  the 
nourifhing  of  the  flock  is  committed  to  the 
common  working  Bees,  hence  it  feems  pro¬ 
bable  that  they,  particularly  about  the  time  of 
fwarming,  and  a  little  after,  are  as  furious  and 
as  much  inclined  to  fting  and  do  mifchief  with 
their  poifon,  as  they  are  eager  to  preferve  as 
well  the  iflue  committed  to  them,  as  their  own 
proper  food.  It  would  not  be  improper  to 
conclude  from  thence,  that  the  fting  and  the 
power  of  doing  hurt  with  it,  are  given  them 
on  that  account.  The  truth  of  this  will  be 
more  evident  to  any  one  who  confiders  that 
the  females  of  the  Hornets  are  likewife  pro¬ 
vided  with  fuch  weapons,  though  they  never 
form  any  wax,  but  build  their  habitations  prin¬ 
cipally,  as  it  appears,  of  the  bark  of  trees  faf- 
tened  together.  Hence  various  colours  are 
obferved  in  their  nefts,  according  to  the  variety 
of  the  bark  of  trees  which  they  have  ufed  in 
building  them.  We  likewife  fee  in  the  time 
of  copulation  with  what  fury  the  Stag  ftorms 
and  rages  if  any  one  comes  near  him :  this 
Harvey  very  accurately  defcribes  from  experi¬ 
ence.  Nay,  even  the  otherwife  inoffenfive  do- 
meftic  fowls  will  fly  in  the  face  of  thofe  who 
endeavour  to  take  away  their  young,  and  even 
Bitches  and  Cats,  however  mild  and  gentle  they 
are,  yet  cannot  endure  to  have  their  whelps 
and  kittens  touched.  Thefe  are  the  arguments 
which  nature  fupplies  for  eftablilhing  the  ufe 
of  the  poifon.  But  that  the  poifon,  in  prefe¬ 
rence  to  any  thing  elfe,  is  given  to  thefe  in- 
feds  with  defign  to  hurt  mankind  and  all  other 
^nimals  by  it,  and  that  their  fting  alfo,  asfome 
think,  is  made  to  torment  and  harrafs  the  hu¬ 
man  fpecies  for  the  hereditary  ftain  of  mortal 
fin,  is  moft  abfurd,  and  plainly  contrary  to 
the  infinite  goodnefs  of  God :  he  does  not  vex 
or  torment  but  kindly  chaftifes,  unlefs  when 
the  number  of  their  fins  voluntarily  committed 
are  increafed  beyond  all  meafure.  I  fhall  here 
conclude  this  diflertation  on  the  working  Bee, 
fince  it  is  not  granted  to  us  to  fearch  perfedly 
into  the  divine  works  with  our  limited  fhallow 
underftandings  *.  I  have  propofed  the  mat¬ 
ter,  and  with  my  own  hands  defcribed  and  de¬ 
lineated  the  fituation,  ftrudfure  and  ufe  of  their 


*  The  Bee  has  been  honoured  with  the  notice  of  philofophers  from  the  earlieft  time.  What  Virgil  has  faid  of  this  infeét  is 
principally  from  Ariftotle.  Theophraltus  has  alfo  wrote  exprefsly  on  them,  and  we  read  of  a  greek  naturalift  who  retired  from 
human  kind,  and  palled  a  long  time  in  the  woods  to  obierve  them.  But  the  labours  of  all  thefe  anlwcred  little  purpofe:  it  is 
not  till  very  lately  that  we  have  underllood  their  nature,  and  we  owe  more  to  Swammerdam  than  to  any  one  author  in  this 
inquiry. 
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parts ;  and  therefore  thefe  various  obfervations 
may  be  of  ufe  to  us,  until  it  pleafes  God  to 
throw  more  light  on  our  knowledge  ot  the 
fubjedtj  for  in  this  way  we  may  at  length  moft 
eafily  know  the  Architect  of  nature,  from  whom 
we  are  the  further  removed,  the  further  we 
proceed,  if  we  only  indulge  oui  own  vain 
reafonings. 

The  order  I  have  prefcribed  to  myfelf  re¬ 
quires  that  I  fhould  now  exhibit  the  anatomy 
of  the  female  Bee :  I  fay,  the  female,  which, 
as  it  is  a  diftinót  infed  found  in  the  hive,  lo 
it  is  by  a  common  error  generally  dignified  with 
the  glorious  title  of  king,  though  by  fome  it  is 
more  properly  called  the  Mother-Bee.  I  (hall 
endeavour  to  follow  fuch  a  method  in  this  hif- 
tory,  that,  as  the  female  has  many  parts  in 
common  with  the  working  Bee,  I  finali  only 
defcribe  thole  which  that  kind  has  not,  toge¬ 
ther  with  fome  others,  which  I  have  obferved 
more  clearly  in  the  female.  Among  thefe  I 
mention  in  the  firft  place,  the  heart.  Tab. 
XIX.  fig.  I.  a  a.  This  is  a  tube  pretty  ftrong 
and  fibrous,  it  is  oblong,  and  here  and  there 
dilated,  it  is  extended  in  length  from  one  end 
of  the  body  to  the  other,  and  then  turning 
about,  it  paffes  through  the  narrow  little  part 
or  horny  tube,  which,  like  a  thin  filament  con- 
neds  the  bread;  with  the  belly.  In  order  to 
difcover  the  heart  in  the  abdomen,  as  in  that 
part  it  may  be  bed  feen,  it  is  neceffary  to  dif- 
fed  or  lay  open  the  horny  rings  of  the  body 
with  fciffors  or  a  knife,  taking  care  at  the  fame 
time  not  to  hurt  any  of  the  parts  that  are  un¬ 
der  thefe  rings ;  for  the  outermofl  part  of  the 
rings  of  the  body  is  fo  thin  and  tender,  that  not 
only  the  pulmonary  tubes  may  be  feen  trans¬ 
parent  through  them,  but  one  may  alfo  diflin- 
guifh,  though  obfcurely,  the  motion  of  the 
heart  under  it.  The  pulmonary  tubes  in  the 
female  are  not  fo  frequently  divided  or  expand¬ 
ed  into  bladders  as  in  the  working  Bees,  which 
difference  is  fo  ordered  by  nature,  that  the 
working  Bees  may  fly  the  more  conveniently 
and  expeditiouflyj  whereas  the  female  is  under- 
flood  to  fly  but  once  a  year,  that  is,  when  they 
fwarm.  However,  I  cannot  entirely  agree  with 
this  tradition,  but  rather  think  the  female  goes 
out  of  the  hive  in  fair  weather,  in  order  to 
breathe  a  purer  air.  It  muft  be  obferved,  with 
refped  to  the  diffedion  of  the  body,  that  its 
rings  are  at  their  origination  of  a  full  redifh 
brown  colour ;  but  of  a  yellowifh  red  where 
they  become  membranaceous.  In  the  midft  of 
them  are  feen  two  or  three  blackifh  lines,  and 
the  extremities  of  the  rings  grow  black  again, 
and  are  very  thin,  and  provided  with  a  horny 
verge.  This  obtains  only  in  the  lower  parts. 
If  the  upper  part  of  the  ring  of  the  abdomen 
be  broken  and  carefully  railed  up,  as  I  have  be¬ 
fore  advifed,  the  heart,  Tab.  XIX.  fig.  i.  a  a, 
immediately  comes  in  fight,  and  appears  to  be 
fituated  in  the  uppermofl  region  of  the  abdo¬ 
men,  and  is  furnifjied  with  many  fmall  and 
delicate  air-pipes  b  b  b,  which  iffue  from  each 
fide,  and  are  inferted  in  the  fubflance  of  the 
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heart.  Thefe  air-pipes  or  pulmonary  tubes 
are  Supported  by  lome  tender  and  very  delicate 
membranes  c  c  c  c  c,  which  keep  the  fat  that  lines 
all  d  d  about  and  underneath  them  in  its  place. 
Through  thefe  little  membranes,  and  on  each 
fide  of  them,  in  fome  places,  a  Subjacent  ovary 
è  e  e  is  found  to  Shew  itfelf.  If  the  diffedlion 
be  made  in  the  manner  I  have  directed,  about 
the  fat  of  the  little  membranes  that  conned; 
the  extremities,  there  will  be  feen  alfo  fome 
mufcular  fibres,  broken  off  from  the  rings  of 
the  abdomen,  which  ferve  to  move  the  mufcles 
fff ff  Under  the  fedtions  alfo,  between  the 
fat,  fome  mufcular  fibres  prefent  themfelves, 
which  feem  to  contribute  very  powerfully  to 
dilate  and  conftringe  the  heart,  and  at  fome 
times  to  pufh  the  air  through  the  compreffed 
pulmonary  pipes  towards  the  heart.  Even  the 
membranous  fibre  which  conneds  the  fat,  like- 
wife  embraces  the  whole  ovary  underneath, 
which  by  this  means  comes  in  view  ;  when  that 
membrane  is  carefully  cut,  the  heart  removed, 
and  the  great  number  of  pulmonary  tubes  which 
are  connected  with  the  ovary  and  heart,  and  this 
membrane  and  the  fat  are  removed.  The  numbers 
Tab.  XIX.  fig.  i,  I,  2,  3,  4,  5,  6,  denote 
the  rings  of  the  abdomen,  under  which,  as  in 
the  back,  the  heart  is  fituated. 

The  greateft  part  of  the  ovary  is  lodged  in 
the  uppermofl  region  of  the  abdomen,  and 
Hands  as  a  partition  between  that  part  and  the 
breafl,  fo  that  the  other  vifcera,  that  is  the 
ftomach,  inteftines,  vafa  crocea,  or  yellow 
veffels,  and  others,  are  placed  much  lower  in 
the  body. 

The  ovary  is  divided  into  two  parts,  fig.  hi.  a 
c,  in  the  fame  manner  as  it  is  in  the  human 
fpecies,  in  quadrupeds,  fifh,  and  many  other 
fpecies  of  infedls,  and  even  in  frogs.  Thefe 
parts  of  the  ovary  are  more  or  lefs  feparated 
from  each  other  in  thofe  different  animals,  but 
here  they  lie  contiguous  to  one  another  ;  one 
part  indeed  is  placed  in  the.  right,  another  in  the 
left  fide  of  the  abdomen  ;  befides,  the  ovary 
here  is  fo  firmly  connected  by  the  pulmonary 
tubes  that  run  through  it,  that  it  cannot  with¬ 
out  difficulty  be  feparated. 

The  ovary  appears  to  the  eye  as  a  membra¬ 
naceous  little  part,  fo  wonderfully  delicate  and 
tender,  that  the  containing  membranes  are 
fcarce  any  hindrance  or  impediment  to  the 
enclofed  eggs  being  diftindtly  feen  through 
them. 

The  ovary,  as  I  have  obferved,  is  divided 
into  two  parts,  and  each  of  them  is  again  fub- 
divided  into  two  fingle  parts,  which,  for  dif- 
tindlion’s  fake,  may  be  called  the  ovidudts, 
though  they  in  reality  conflitute  the  ovary  it¬ 
felf,  and  give  to  the  eggs  which  lie  in  their  ca¬ 
vities  both  coats  and  fubflance,  and  whatever 
elfe  belongs  to  their  nature.  This,  however,  is 
otherwife  in  birds  and  fome  of  the  quadrupedes. 
In  the  larger  animals,  and  in  the  human  fpecies, 
there  is  obferved  a  confiderable  difference  as  to 
this  matter ;  for  the  human  fpecies,  as  alfo 
quadrupeds,  Cows,  Sheep,  Dogs,  Cats,  Rabbits, 
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and  the  like,  acquires  their  full  perfection  in  the 
ovary,  and  are  from  thence  afterwards  conveyed 
through  a  palTage  made  for  that  purpofe  only, 
the  fallopian  tube,  at  once  into  the  uterus,  nor 
do  they  fuffer  any  change  in  all  this  journey. 

In  Birds,  on  the  contrary,  the  egg  is  but  half 
perfected  in  the  ovary,  the  yolk  only  being 
formed  there  ;  but  the  white  and  fhell  is  after¬ 
wards  added  to  this  in  the  oviduCt  called  their 
uterus.  In  forne  quadrupedes,  as  Frogs,  the  whole 
animal,  which  appears  at  firft  in  the  form  of  a 
round  egg,  acquires  its  full  perfection  in  the 
ovary,  but  it  is  afterwards  covered  over  in  the 
oviduCt  or  tube,  with  a  vifcous  matter,  with 
which  itdefcends  into  a  kind  of  hollow  enclofed 
membrane,  which  is  their  uterus :  this  vifcous 
matter  is  the  firft  food  the  animal  fwallows. 
In  Bees  the  egg  obtains  its  beginning  and  per¬ 
fection  in  the  ovary,  which  performs  the  office 
of  an  oviduCt,  tube,  and  uterus  or  womb,  all  in 
one.  This  ovary  appears  to  the  obferver  at  firft 
like  a  fmall  and  fimply  membranaceous  tube ; 
but  in  reality  there  is  a  neceffity  for  much 
more  apparatus.  But  our  imperfeCt  refearches 
can  go  no  further  than  our  eye-fight  reaches. 

Behold,  then,  after  what  manner  the  omnipo¬ 
tent  Architect  hath  retrenched,  as  it  were, 
feveral  parts  here  from  the  ufual  oeconomy  of 
nature,  and  contracted  them  into  one! 

In  the  Silk-worm’s  Butterfly,  the  ovary  is 
in  this  manner  alfo  divided  into  two  parts,  and 
each  of  them  again  divided  into  four  others, 
which  I  call  oviduCts,  whofe  ends  or  extre¬ 
mities  are  of  a  fimilar  ftruCture  with  thofe  of 
Bees.  In  the  Rhinoceros  Beetle  alfo  the  ovary 
is  in  the  fame  manner  divided  into  two  parts, 
each  of  which  is  again  divided  into  fix  oviduCts. 
In  the  Humble  Bee  I  found  each  fide  of  the 
ovary  feparated  into  four  parts.  In  the  Wafp, 
which  lays  more  eggs  than  the  Humble  Bee, 

I  faw  the  ovary,  Tab.  XIX.  fig.  iv.  a  a ,  divided 
on  each  fide  into  feven  oviduCts.  But  here 
in  the  female  Bee  fo  many  oviduCts  occurred, 
that  I  was  not  able  to  reckon  them  ;  for  not 
only  the  great  number  of  the  divifions  prevent 
the  counting  them,  but  alfo  the  extreme  ten- 
dernefs  of  the  texture  ;  whereby  they  are  very 
eafily  deftroyed  under  our  hands :  to  this  may 
be  added  the  very  ftrong  knots,  by  which  the 
pulmonary  tubes  bind  thefe  oviduCts  to  them. 
Nor  could  I  any  more  reckon  how  many 
eggs  there  were  in  each  of  thefe  oviduCts  ; 
but  this  is  very  eafily  done  in  the  Humble  Bee, 
in  whofe  oviduCt  I  computed  ten  larger,  and 
fome  fmaller  eggs.  In  the  Silk-worm  Butter¬ 
fly  I  have  fometimes  counted  fixty  or  feventy 
eggs  in  each  oviduCt ;  but  in  the  Bee  I  could 
by  no  means  determine  the  number  of  the 
eggs  :  in  another  ovary  I  counted  fixteen  or 
feventeen  large  and  fmall  eggs  in  one  duCt ; 
fo  that  the  Bee  has  a  fmaller  number  of  eggs 
in  each  oviduCt,  than  the  Silk-worm  Butter¬ 
fly.  I  afterwards  attempted  to  count  the  ovi¬ 
duCts  in  another  female  j  but  here  again  I  had 
as  little  fuccefs,  both  on  account  of  the  ftrong 


connexions  of  the  parts  one  with  another,  as 
becaufe  I  could  not  fpare  the  neceflary  time. 
Upon  comparing  the  numerous  oviduCts, which 
I  had  found  with  the  greateft  labour,  with 
thofe  in  the  other  part  of  the  ovary,  which  I 
had  not  computed,  I  think  I  may  venture  to 
affirm  that  there  were  more  than  three  hun¬ 
dred  oviduCts  in  the  ovary  of  the  Bee.  And 
hence,  if  this  number  of  300  oviduCts  be  mul¬ 
tiplied  by  the  number  17,  (for  there  were  fo 
many  diftinCtly  vifible  eggs  in  one  oviduCt,  when 
the  female  was  entirely  perfeCt,)  it  will  refult 
from  the  whole,  that  there  are  five  thoufand 
and  one  hundred  vifible  eggs  in  one  female 
Bee,  and  yet  thefe  fo  different  from  each 
other  in  fize,  that  one  would  be  furprifed  ; 
for  thofe  that  are  to  be  laid  laft,  are  no  more 
than  rudiments  fo  fmall  as  to  efcape  not  only 
the  eyes,  but  even  my  beft  microlcope,  and 

are  to  be  numbered  bv  Him  alone  who  formed 
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them.  The  extreme  points  or  ends  of  the 
ovary,  which  contain  thefe  minute  eggs,  are 
placed  in  the  uppermoft  and  higheft  re¬ 
gion  of  the  belly,  and  are  there  as  it  were 
folded  and  turned  back.  The  fame  thing  is 
feen  in  the  Humble  Bee,  and  Wafp,  and  alfo 
in  the  Silkworm  Butterfly ;  but  in  the  Wafp 
the  ovary  terminates  in  wonderfully  long  pro¬ 
ductions,  Tab.  XIX.  fig.  iv.  bbb ,  which  are 
fo  interwoven  with  the  pulmonary  tubes,  that 
one  would  think  them  a  little  net  compofed 
only  of  thofe  tubes.  It  is  to  be  obferved  that  I 
here  reprefent  a  double  ovary,  and  that  one  of 
its  fides,  fig.  hi.  a ,  is  taken  out  of  a  fully  preg¬ 
nant  female  ;  the  other  out  of  one  c  not  fo  far 
gone :  and  hence  a  great  difference  arifes  in 
the  form  of  the  ovary.  The  eggs,  ff  i  i  iy 
which  are  reprefented  in  the  extremity  of  the 
Bee’s  oviduCt,  that  was  not  fo  far  gone  in  her 
pregnancy,  are  by  far  more  numerous,  fmaller, 
paler,  fhorter,  and  more  oval,  as  alfo  more 
pellucid  and  tender  than  thofe  which  are  fi- 
tuated  in  the  lower  part  of  the  oviduCt ;  out 
of  which  the  eggs  finally  iffue  and  are  pro¬ 
duced.  This  is  conducted  in  the  fame  manner 
by  nature  in  other  infeCts,  I  have  obferved  it 
in  the  ovary  of  the  Loufe,  but  in  the  ovary  of 
the  Frog  all  the  eggs  are  of  the  fame  fize  :  in 
the  human  fpecies,  in  quadrupedes,  and  birds, 
they  always  differ  in  magnitude.  And  it  muft 
be  here  obferved,  that  in  the  ovary  of  the  lefs 
forward  female,  fome  eggs  appear  larger  than 
others,  fig.  hi.  1111-,  though  they  be  al¬ 
ready  come  down  to  the  lower  parts  of  the 
ovary.  But  this,  as  I  have  obferved,  I  never 
faw  except  in  females,  which  did  not  increafe 
their  colony  as  they  fhould  have  done,  and 
when  there  was  fome  confufion  in  the  hive  : 
therefore  I  really  think  that  the  female’s 
ovary  has  then  fome  fpecies  of  a  diforder. 
And  hence  I  have,  in  order  to  prevent  the  ne¬ 
ceffity  of  two  figures,  on  one  fide  a  delineated 
part  of  the  ovary  of  the  real  pregnant  female 
Bee ;  for  thofe  are  now  called  queens  or  fe¬ 
males  by  our  Bee-keepers,  which  enrich  the 
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hive  with  a  numerous  off-fpring,  and  plenty  of 
wax  and  honey  ;  and  it  is  there  obferved  that 
the  eggs  g g-,  h  h,  are  almoft  all  of  a  lize,  and 
by  degrees  decreafe  the  higher  they  are  fitu- 
ated.  The  extreme  ends  of  the  ovidu&s  re- 
femble  in  the  real  prolific  Becy^y,  delicate, 
fine  and  fcarce  vifible  filaments,  which  are 
likewife  crooked  at  their  extremities,  and  are 
furnifhed  with  rudiments  of  oblong  and  aim  oft 
equal  eggs,  which  at  laft  become  fcarcely 
vifible. 

Where  the  ovary  is  more  protended  or 
ftretched  downwards  in  the  lower  region  of  the 
abdomen,  it  there  terminates  in  two  very  con- 
fiderable  duffs  b  b ,  n  n,  which  refemble  the 
two  cornua  or  horns  of  the  uterus  in  quadru¬ 
pedes.  All  the  other  ovidufts  open  into  them, 
and  bring  their  eggs  thither,  which  is  the  cafe 
not  only  in  the  true  female  prolific  Bee,  but 
alfo  in  the  others,  though  in  a  lefs  regular 
manner.  Thefe  two  duffs  are  dilated  by  de¬ 
grees,  and  become  fo  confiderabiy  larger ; 
that  they  appear  at  length  like  a  globular 
mafs  pp-,  but  when  I  opened  them  there,  in 
the  real  prolific  female,  I  found  in  each  fide 
nine  or  ten  eggs  q  q  q  q  q,  which  had  defeended 
fo  far,  and  are  there  probably  covered  with  a 
ftronger  coat  or  tunic,  or  are  changed  and 
prepared  in  fome  other  manner,  fo  that  they 
may  be  afterwards  emitted  with  lafety  out  of 
body  ;  for  the  Bees  do  not  lay  their  eggs  as 
they  naturally  fall,  like  hens,  but  fet  them  up¬ 
right.  Thefe  eggs,  Tab.  XIX.  fig.  hi.  qqqqq , 
here  likewife  appear  though  faintly  through 
thefe  horns  of  the  womb  if  it  be  proper  to 
give  them  that  name.  For  the  uterus  or  ovary 
is  in  that  part  fibrous  or  mufcular,  and  there¬ 
fore  is  of  a  proper  texture  to  pufh  the  eggs 
forward,  and  expel  them  out  of  the  body  j 
nor  do  I  doubt  but  the  ovidufts  have  alfo  fome 
mufcular  fibres.  A  little  lower,  near  the  ex¬ 
tremity  of  the  body,  thefe  two  horns  of  the 
uterus  become  narrower  again,  and  at  length 
they  unite  in  one  canal,  which  is  likewife  fi¬ 
brous,  and  has  a  kind  of  periftaltic  motion  f. 
The  fpi  nal  marrow  paffes  through  the  extre¬ 
mity  of  this  aperture,  which  is  left  between 
thefe  two  dudts  near  where  they  are  to  unite  0 , 
indeed  juft  above  the  place  where  this  union 
happens ;  and  there  give  fome  nerves  to  the 
dudts,  by  the  help  of  which  they  acquire  a 
power  of  moving,  and  the  infedt  is  enabled 
to  difeharge  its  eggs  at  its  pleafure.  This  is 
the  method  wherein  the  fpinal  marrow  paffes 
through  the  dubts  of  the  ovary  in  Humble 
Bees,  and  the  fame  is  feen  in  Wafps.  Many 
pulmonary  tubes  are  alfo  fixed  into  thofe  two 
horns  of  the  uterus  rrrrr,  and  the  whole 
ovary  is  in  like  manner  furnifhed  with  many 
fuch  pipes  :  it  receives  them  on  each  fide 
from  the  dilated  pulmonary  tubes,  which  are 
the  pneumatic  bladders  or  lungs  of  the  Bee. 
I  exhibit  fuch  an  oblong  bladder  d  in  one  fide, 
where  the  ovary  of  the  not  fully  perfected  Bee 
is  exhibited,  that  it  may  be  feen  by  what 
means  that  bladder  tranfmits  its  ramifications 


into  the  part  of  the  ovary  fituated  on  that  fide. 
Thefe  pulmonary  tubes  are  diftributed  through 
the  whole  furface  of  the  ovary,  but  they  are 
feen  chiefly  about  the  eggs  themlelves  :  this  I 
have  reprefen  ted  in  a  very  fmall  egg,  as  may 
be  feen  under  the  letter  b ,  in  fig.  v.  The  egg  is 
there  delineated  magnified  together  with  all 
its  pulmonary  tubes.  In  the  extremity  of  the 
body  is  afterwards  feen  a  fmall  part  exadly 
globular  or  fpherical,  fig.  in.  t  t,  containing 
a  flimy  matter  in  it,  by  means  of  which  the 
ends  of  the  egg;s  are  faftened  in  their  waxen 
cells.  About  this  globe  part  two  other  ex¬ 
uberant  parts  are  to  be  obferved,  like  crooked 
horns  an  terminating  in  one  foot-ftalk  or  tube. 
Thefe  are  afterwards  inferted  in  the  uterus. 
This  tube  draws  the  matter  contained  in  the 
fpherical  particle  out  of  it,  Tab.  XIX.  fig.  in. 
t  t,  and  with  this  matter  afterwards  moiftens 
the  eggs  that  pafs  through  in  order  to  be  laid. 
Thofe  two  veflels  u  u  have  their  extremities 
clofed  up,  and  feem  to  me  to  fecrete  the  glu¬ 
tinous  matter  found  in  the  fpheric  bag,  and  to 
depofit  it  into  the  latter  ;  unlefs  the  glue  be 
rather  fecreted  in  the  bag  itfelf,  which  I  rather 
believe.  Thefe  clofed  veffels  are  likewife  very 
remarkable  in  Humble  Bees  ;  but  the  bag  has 
a  different  figure  in  that  infedl.  In  the  Hornet 
the  bag  is  likewife  fpherical,  as  it  is  here  in  the 
Bee.  In  Wafps  it  is  of  a  pear-fhaped  figure, 
fig.  iv.  C}  but  the  clofed  veflels,  or  thofe  which 
fecrete  the  flime,  if  it  be  fo,  are  not  fo  large, 
or  remarkable  there  as  in  the  Humble  Bees 
or  Bees.  In  the  Silk-worm  Butterfly  thefe 
veflels  are  very  confpicuous,  but  there  is  no 
fuch  bag  of  flimy  matter  there.  The  fpheric 
particle  or  the  bag  of  flimy  matter  in  the  Bee, 
has  two  coats,  the  outermoft  whereof  is  whi- 
tifli,  mufcular,  and  in  a  wonderful  and  very 
beautiful  manner  interwoven  with  an  infinite 
number  of  pulmonary  tubes,  fo  that  one  would 
fay  it  was  wrought  with  a  needle.  The  out¬ 
ward  coat  may  be  eafily  taken  off  from  the 
under  one ;  and  when  this  is  done,  that  little 
part  appears  more  exactly  globular,  and  be¬ 
comes  of  a  faint  purplifh  colour,  variegated 
with  white  fpots.  If  the  inward  coat,  which 
is  thicker  and  more  glandulous  than  the  for¬ 
mer,  be  opened  with  a  fmall  pair  of  feiflors, 
a  turbid  or  thick  moifture  flows  out  of  it, 
which  is  like  glue;  it  fticks  to  the  fingers,  and 
may  like  filk  be  very  eafily  fpun  out  into 
threads,  which  immediately  grow  dry  in  the 
circumambient  atmofphere.  By  the  help  of 
this  flimy  matter  the  female  Bee  fixes  its  eggs 
in  the  cells  :  the  Hornets  and  Wafps  alfo  glue 
their  eggs  fo  firmly  in  their  places,  that  they 
cannot  be  afterwards  removed  without  injur¬ 
ing  them  ;  but  the  eggs  of  the  Humble  Bees 
are  not  fo  firmly  fixed.  I  have  obferved  fome- 
thing  Angular  in  thefe,  and  therefore  I  fhall 
delineate  the  method  whereby  this  fixing  of 
them  happens,  after  I  have  finilhed  the  hiftory 
ot  the  female  parts.  The  Silk-worm  Butterflies 
likewife  have  their  peculiar  clofed  veflels, 
which  contain  the  flime  that  ferves  to  fix  their 

eggs. 
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tube  which  is  extended  from  this  bladder4 
towards  the  cafe  of  the  fling,  is  alfo  flronger 
and  fomewhat  longer  in  this  than  in  the  work¬ 
ing  Bee,  but  as  the  humour  contained  in 
this  bag  appears  to  be  fo  perfpicuous  and 


I  have  likewife  obferved  the  fame  thing 
in  Tice  of  the  human  head,  which  differ  from 
thofe  of  other  animals  greatly.  Thefe  have  a 
confiderable  ovary,  likewife  divided  into  two 
parts,  each  of  which  is  again  divided  into  lix 

ovidudts  containing  a  great  number  of  eggs  or  agreeable  to  the  fight,  I  have  endeavoured  to 
nits.  Thefe  eggs  likewife  differ  from  each  tafle  it,  taking  care  at  the  fame  time  that  I 
other  in  bignefs,  and  when  they  approach  to  fhould  not  tafle  fo  much  of  it  as  that  it  could 
being  laid,  thofe  that  are  firfl  laid  and  faflened  do  me  harm.  This  liquor  firfl  affedted  the 
down  are  much  larger  than  the  latter  ones  :  tongue  with  a  bitterifh  tafle,  which  afterwards 
this  is  likewife  the  cafe  in  Wafps,  whofe  eggs  became  more  acrid  and  pungent,  diffufing  itlelf 
are  fmall  and  oval,  Tab.  XIX.  fig.  iv.  d  d.  through  the  whole  cavity  of  the  mouth  unto 
The  bag  of  flime  has,  as  I  have  obferved,  on  the  jaws,  and  forcing  the  faliva  out  of  its 
the  lower  part  or  otherwife  on  its  fide,  an  ob-  dudls,  and  indeed  the  tongue  was  affedled  in 
long  dudl,  by  the  help  of  which  it  is  connect-  the  fame  manner,  but  lefs  violently,  as  with 
ed  with  the  excretory  paffage  of  the  eggs,  fig.  the  root  of  pellitory  of  Spain.  There  was 
in.  x,  and  therefore  when  the  eggs  pafs  likewife  a  great  motion  made  by  it  in  all 
through  their  excretory  paffage  in  that  part  parts  of  my  mouth,  as  if  I  had  tailed  ten  or 
under  the  tube  of  the  bag  of  flime,  they  are  twelve  drops  of  the  mofl  highly  rectified  fpirit 
covered  over  with  its  flime,  which  makes  one  of  wine  ;  after  this,  becoming  more  bold,  I 
end  of  them  afterwards,  when  they  are  dif-  tailed  the  poifon  of  other  Bees,  and  of  Wafps: 
charged,  adhere  to  the  wax;  but  how  or  all  were  alike,  only  that  I  difcovered  that  the 
where  the  orifice  of  this  excretory  paffage  is  x,  poifon  in  the  working  Bee  was  not  fo  vehe- 
and  what  parts  are  to  be  feen  there,  I  have  ment  as  in  the  female;  and  again,  that  what  is 
not  yet  obferved,  fince  very  few  females  are  in  the  female  is  more  mild  or  gentle  than  the 
to  be  found  in  thefe  unhappy  times,  whofe  poifon  of  the  Wafp.  What  wonder  is  it  that  a 
wars  and  daughters  have  deflroyed  even  the  very  fmall  drop  of  this  poifon  being  violently 
Bees  in  our  country  :  to  this  may  be  added,  driven  between  the  skin  and  flefh,  and  imme- 
that  what  has  been  laid  down  cannot  be  feen  diately  mixed  with  the  mafs  of  blood,  fhould 
fo  exadlly,  unlefs  the  hinder  parts  of  the  body  produce  fo  much  pain,  pulfation  of  the  arteries, 
of  the  Bee  are  taken  out,  which  I  would  not  dwelling  and  inflammation  to  that  degree,  that 
attempt,  becaufe  the  reft  of  the  parts  were  in  not  only  a  fever,  but  death  alfo  would  enfue 
this  experiment  to  be  preferved  ;  therefore  I  thereon,  if  many  flings  were  inflidted  at  once, 
have  nothing  more  to  fay  on  this  fubjedt.  I  If  a  fmall  piece  of  glafs,  or  a  little  wooden 
fhall  only  obferve  that  the  letters  y  y  indicate  fplinter,  be  ftruck  or  fixed  in  the  finger,  it 
the  external  mufcular  parts  of  the  fling,  as  caufes  the  moft  violent  pain,  what  muft  be 
naturally  bent  when  broke  off.  2;  Exhibits  expedted  therefore  from  this  fharp  and  moft 
the  poifon  bladder  with  its  tube  a,  and  clofed  penetrating  liquor,  which  corrodes  at  the  fame 
appendages  0  and  its  tube  y ,  protended  or  time,  fixes  itfelf  violently  in  the  parts,  diflolves 
ftretched  towards  the  fheath  of  the  fling,  their  continuity,  and  at  length  creeping  into 
£  Reprefents  the  laft  gut  called  the  redtum  ;  the  blood-veffels,  diffufes  itfelf,  and  circulates 
all  the  parts  before  recited  are  here  expreffed  with  the  mafs  of  blood  through  the  whole 
in  their  natural  form,  but  greatly  magnified,  body  ?  it  is  a  common  obfervation  among  the 
There  are  likewife  feen  two  little  parts  2  e, 
wherewith  the  fling  is  furnifhed  on  each 
fide ;  thefe  we  have  feen  defcribed  in  the 
hiftory  of  the  common  working  Bee,  which 
has  them  in  common  with  the  female. 


vulgar  that  fix  Hornets  are  fufficient  to  kill  a 
horfe. 

The  fling,  together  with  all  its  parts,  is  con- 
ftrudted  in  the  female  almofl  in  the  fame 
manner  as  I  have  before  defcribed  it  in  the 
As  to  the  ftomach,  inteftines,  vafa  crocea,  working  Bee ;  the  only  difference  I  obferved 


or  yellow  veffels,  and  other  parts,  all  thefe 
are  conftrudled  in  the  fame  manner  in  the 
female,  as  I  have  before  defcribed  them  in 


was  that  it  is  more  remarkably  bent  in  the 
female,  though  at  the  fame  time  it  is  very 
fharp  ;  this  is  probably  the  reafon,  that  the 
female  does  not  naturally  wound  with  its 
fling,  nor  can  it  do  it  eafily  :  from  this  was 
afterwards  framed  the  fable  that  the  king,  for 
fo  they  called  the  female,  has  no  fling,  and 


as 

the  working  Bee.  I  thought  I  obferved  fome 
fmall  difference  in  refpedt  to  the  colour,  as 
well  as  ftrudture  and  fituation,  in  thefe  little 
oblong  parts,  which  I  examined  in  the  cavity 
of  the  working  Bee’s  inteftine,  where  this  is  at  is  of  a  mild  dilpofition.  The  female  certainly 
length  dilated.  threatens  a  ftroke,  at  leaft,  when  fhe  is  pro- 

The  poifon-bladder  is  likewife  very  remark-  voked,  as  I  have  learned  from  experience, 
able  in  the  female  Bee,  being  throughout  But  what  the  real  ufe  of  this  poifon  is,  if  we 
pellucid,  clear,  and  perfpicuous  like  a  diamond;  are  certain  that  it  is  given  to  Bees  for  fome 
it  is  as  large  again  as  in  the  working  Bee.  The  other  purpofe  befides  that  of  defending  their 
tube,  being  confpicuous  in  the  hinder  part  offspring,  in  doing  which  they  lofe  their 
of  this  bladder,  may  be  more  eafily  difcovered  lives,  I  fcarce  fee  how  it  is  poflible  to  difcover. 
here  than  in  the  working  Bee  :  and  the  other  I  formerly  thought  it  might  poflibly  ferve  to 

G  g  g  make 
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make  the  wax  ;  but  the  WaSps  and  Hornets 
deftroy  this  opinion,  which  are  furnished  with 
a  fting  and  poiion,  though  they  make  no  wax. 
Nor  does  the  female  Bee  prepare  any  wax, 
nor  even  defend  its  young  ;  fo  that  this  ufe 


alfo  may  be  questioned  or  difputed.  Behold 
then,  reader,  how  difficult  it  is  to  investigate 
nature  in  her  works,  and  learn  with  me,  to 
clofe  your  lips,  and  candidly  confefs  outgeneral 
ignorance  and  weaknefs. 


The  frft  ohfervation  on  the  female  Bee. 


THE  better  to  illuStrate  what  has  been 
here  advanced  of  the  Sting  and  its  poifon, 
as  alfo  of  the  ovary,  I  Shall  add  fome  particular 
obfervations,  which  I  have  Since  the  writing 
the  former  account  made  on  the  female  Bee. 
On  the  1 6th  of  June  I  opened  a  hive,  and  I 
found  in  it  feveral  fovereigns  or  females,  which 
were  foon  after  to  fwarm,  yet  lying  covered 
in  their  waxen  cells.  Of  this  I  was  very  certain, 
becaufe  I  found  them  with  their  skins  caft, 
and  with  expanded  wings,  nay  they  were  ready 
to  arife  out  of  their  cells.  In  the  firft  of  thefe 
which  I  diffeded,  an  ovary  occurred,  but  was 
not  very  distinctly  confpicuous.  I  was  obliged 
to  make  ufe  of  a  powerful  microfcope  to  exa¬ 
mine  it,  but  then  I  faw  that  there  were  nu¬ 
merous  oviduds  in  it,  and  the  eggs  themfelves 


as  it  were  innumerable  on  account  of  their 
fmallnefs  :  I  really  think  there  were  ten  or 
twelve  thoufandof  them.  I  could  diftindly  have 
counted  them,  if  I  had  had  a  mind  to  have  un¬ 
dertaken  the  laborious  office  of  feparating  them 
from  each  other :  the  eggs  themfelves,  com¬ 
pared  with  thofe  which  I  had  before  obferved 
in  the  female  Bee,  at  the  time  She  is  engaged 
in  laying  eggs  were  Slill  very  Small,  nay,  thofe 
which  were  in  the  extreme  ends  of  the  ovi¬ 
duds  were  So  wonderfully  minute,  and  fo  thick 
placed  together,  that  I  could  not  diftinguiSh 
them,  but  by  the  help  of  my  moft  powerful 
microfcope.  I  have  like  wife  obferved  the  ovary 
invested  here  as  with  a  common  membrane, 
which  I  confefs  I  never  before  faw  fo  di¬ 
ftindly. 


The  fecond  ohfervation  on  the  female  Bee , 


IN  a  Similar  female  Bee,  produced  at  the 
fame  time,  but  more  mature,  which,  with 
fome  thoufand  of  other  Bees  had  fwarmed 
out  of  its  native  hive,  and  was  received  into 
another,  I  faw  that  the  ovary  was  like  wife  yet 
confiderably  fmall,  nor  did  even  the  eggs  ap¬ 
pear  much  larger,  than  if  they  were  yet  in 
their  rudiments ;  and  hence  I  concluded,  that 
this  female  was  but  juft  excluded  from  her 
cell,  when  She  flew  away  in  this  fwarm  out 
of  her  native  hive.  I  could  not  in  that  fubjed 
obferve  many  remarkable  things  further,  nor 
in  others,  though  I  had  many  females  ready, 
for  all  of  them  died  in  the  fpace  of  one  or  two 
days.  But  though  I  threw  them  into  fpirit  of 
wine  to  keep  them  from  drying,  yet  many  of 


the  vifcera  were,  to  my  great  concern,  fpoiled  : 
the  reafon  of  which  was  probably  becaufe  I 
did  not  make  ufe  of  a  fpirit  fufficiently  redi- 
Sïed.  I  obferved  that  the  poifon  in  fome  of 
them  was  converted  to  a  white  matter,  nearly 
without  tafte  or  Strength,  which  when  ex- 
pofed  to  the  air  dried  up  and  evaporated.  In 
another  I  faw  the  poifon  feparated  and  con- 
denfed  into  irregular  white  grains,  and  I  could 
very  diftindly  See  in  that  Bee  the  whole 
poifon  dud,  which  is  conneded  with  the 
hinder  part  of  the  poifon-bladder,  and  which 
perhaps  fecretes  the  poifon,  covered  over  with 
coagulated  particles  of  fat,  which  could  not  be 
eafily  wiped  off. 


The  third  ohfervation  on  the  female  Bee. 


T  OBSERVED  in  another  female,  which  I 
diffeded  about  the  fame  time,  that  one  of 
the  extremities  of  the  poifon  dud  was  fubdi- 
vided  into  two  other  clofed  but  Short  appen¬ 
dages.  When  I  meafured  the  poifon  dud, 
from  the  bag  to  its  firft  divifion,  I  found  it  to 
be  a  quarter  of  an  Holland  inch  long,  and 
that  one  of  the  branches  of  this  divided  dud 


was  almoft  half  an  inch  long ;  and  the  other 
almoft  two  inches.  However,  thefe  things 
cannot  be  obferved,  unlefs  one  has  firft  very 
cautioufly  feparated  all  the  curvature  and  fer- 
pentine  windings  of  thefe  duds  from  the  reft 
of  the  vifcera.  Though  this  Bee  had  likewife 
lain  in  fpirit  of  wine,  yet  all  thefe  parts  were 
very  diftindly  confpicuous  and  ftrong  in  it. 
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The  fourth  obfervation  on  a  prolife  female  Bee . 


IN  a  truly  prolific  female  Bee  which  had 
f warmed  on  the  24th  of  July,  and  had  laid 
many  eggs,  I  obferved  ten  or  eleven  days  after 
that  I  diffeCted  it,  that  the  beginning  of  the 
ovary  was  furnifhed  with  a  great  number  of 
perfeCl  eggs ;  but  the  eggs  that  hill  lay  in  the 
appendages  of  the  oviducts,  were  not  of  that 
fize  or  perfection  which  they  are  obferved  to 
have  in  the  oviduCts  of  the  prolific  Bees  dif¬ 
fered  in  the  month  of  May,  at  which  time 
they  are  moftly  employed  in  laying  their  eggs; 
nor  were  they  fo  perfeCt  as  the  eggs  of  the 
females  examined  in  the  months  of  autumn,  as 
will  be  made  evident  in  the  fifth  obfervation. 
From  all  this  I  difeovered,  that  the  female 
which  had  fwarmed  was  young,  and  newly  pro¬ 
duced  from  her  cell.  But  whether  all  thofe  that 
fwarm  are  young,  I  cannot  yet  prefume  to  affirm 
for  certain.  Not  only  thofe  eggs  which  were 
in  the  lower  part  of  the  beginning  of  the 
oviduCts,  but  thofe  which  were  fituated  higher 
had  arrived  to  their  perfeCt  fize.  This  ovary 
likewife  had  in  it  an  infinite  number  of  eggs, 
fo  that  in  only  fourteen  little  parts  which  were 
broken  off  from  the  appendages  of  the  ovi¬ 
ducts,  I  reckoned  one  hundred  and  feventy  four 
eggs.  Hence  it  is  not  difficult  to  judge  what  a 
ftupendous  number  of  eggs  one  female  con¬ 
tains.  But  there  was  a  neceffity  for  fuch  a  for¬ 
mation  and  conftruCtion,  fince  a  whole  hoft  of 
Bees  of  all  the  three  kinds  were  to  proceed 
from  one  female,  as  is  actually  the  cafe.  This 
numerous  family  not  only  contains  three,  four, 
or  five  thoufand  Bees,  but  fometimes  nineteen 
thoufand,  as  hath  been  obferved  elfewhere.  I 
likewife  in  this  fubjeCt  diftinCtly  faw  all  the 
oviduCts  on  each  fide  of  the  ovary  unite  in 
five  principal  branches,  with  which  the  reft  of 
the  oviduCts  were  connected,  and  through 
which  each  conveyed  its  eggs  into  the  common 
duCts. 

Notwithftanding  all  the  pains  I  took,  I  could 
not  difeover  the  orifice  of  the  ovary  or  vulva 
in  this  Bee,  becaufe  I  was  in  the  country  and 
had  not  all  my  inftruments  at  hand,  and  be¬ 
caufe  I  did  not  take  the  vulva  out  of  the 
hinder  parts  of  the  body,  fearing  left  I  fhould 
hurt  any  of  the  parts  which  I  thought  necef- 
fary  to  examine.  However,  I  faw  very  di- 
tinCtiy  that  the  excretory  duCt  of  the  eggs. 
Tab.  XIX.  fig.  hi.  f  where  it  approaches  to 
the  laft  ring  of  the  body,  dilates  itfelf  into  a 
mufcular  globule,  and  then  growing  narrower, 
at  length  becomes  again  wider  and  more  mem¬ 
branous  ;  but  I  could  not  profecute  this  inquiry 
any  further,  becaufe  I  defigned  to  keep  unhurt 
the  poifon  bag,  which  is  fituated  in  that  part, 
together  with  fome  particular  mufcles  that  be¬ 
long  to  the  feveral  parts  of  the  fting.  In  an¬ 
other  female  I  thought  I  obferved  that  the  ori¬ 
fice  of  the  vulva,  when  the  Bee  lay  on  its 
belly,  opened  under  the  fting  in  the  laft  ring 
of  the  abdomen,  and  that  it  is  very  difficult  to 


penetrate  into  this  orifice,  unlefs  the  parts  be 
expanded  and  raifed  at  the  time  the  Bee  is  lay¬ 
ing  eggs.  I  likewife  faw  the  fundament  very 
plainly,  and  its  orifice  opening  above  the  two 
appendages  of  the  fting  :  it  was  placed  in  rea¬ 
lity  juft  over  the  fting  and  the  two  little  parts 
juft  now  mentioned.  I  further  difeovered  that 
the  reCtum  or  ftraight  gut  had  a  kind  of  cavity 
there,  which  was  full  of  red  and  yellow  ex¬ 
crements,  but  that  the  inteftine  itfelf  was 
formed  in  the  manner  exhibited  in  Tab.  XVIII. 
fig.  I.  letter  /. 

I  have  moreover  obferved  that  thefe  two 
obtufe  appendages,  which  the  aculeus  has  as 
it  were  for  ornament  0  0 ,  are  in  reality  the  pro¬ 
ductions  of  thofe  cartilages,  which  I  have  fi¬ 
gured  in  Tab.  XVIII.  fig.  11.  //  and  m  m.  But 
the  true  ufe  of  thefe  appendages  feemed  to  me 
to  confift  in  this,  to  try  beforehand  whether 
objeCls  be  foft  or  penetrable  to  the  fting,  that 
the  Bee  may  not  in  vain  dart  its  fting  againft 
harder  bodies,  and  fpoil  it  to  no  purpofe.  I 
obferved  alfo,  that  one  fide  of  thefe  little  parts 
was  covered  with  a  cartilaginous  integument, 
and  fet  round  with  fine  hairs. 

Since  the  fting  with  all  its  parts  w'as  here  in 
the  female  confiderably  larger  than  in  the  work¬ 
ing  Bee,  I  could  therefore  difeover  fome  fin- 
gular  things  about  it  which  I  had  never  ob¬ 
ferved  before.  I  firft  obferved,  that  the  fheath 
itfelf  of  the  fting  had  two  fhanks,  to  which 
the  fhanks  of  the  fting  itfelf  were  clofely  ap¬ 
plied,  fo  that  the  latter  may  by  the  help  of  the 
former,  be  more  regularly  moved.  Thefe 
fhanks  of  the  fheath  were  in  this  Bee  alfo  verv 
beautifully  bent  like  the  fhanks  of  the  fting. 
It  is  fcarce  credible  how  beautiful  the  ftruCture 
of  thefe  is  near  the  fheath ;  for  there  I  ob¬ 
ferved  likewife  two  lmall  parts,  which  being 
at  their  origin  bent  into  an  oval  form,  had  a 
verge  or  border  of  a  brown  full  red  colour;  but 
afterwards  acquiring  by  degrees  a  paler  tinge, 
and  uniting  in  a  point,  they  were  on  one  fide 
articulated  with  the  cartilages  before  exhibited. 
Tab.  XVIII.  fig.  i.  ;z  n ,  with  which  the  ex¬ 
tremities  of  the  joints  of  the  fhanks  of  the 
fting  were  likewife  connected  in  the  upper  part. 
The  little  bone  alfo,  which  I  have  before  de- 
feribed  to  be  like  that  in  Birds,  called  fpecillum, 
was  obferved  to  be  articulated  in  the  hinder 
part  with  the  cafe  or  fheath  itfelf;  but  the  poi¬ 
fon  duCt  pafied  there  only  higher  up,  and  im¬ 
mediately  terminated  after  it  had  advanced  a 
little  way  in  the  fheath.  Whether  all  thefe  fe¬ 
veral  particulars  be  circumftanced  in  the  like 
manner  in  the  working  Bee,  I  have  not  yet 
examined. 

I  further  learned  from  this  diffeCtion,  that 
the  two  little  parts  fig.  hi.  r  r  r,  which  I  have 
before  exhibited  in  the  common  Bee,  as  fituated 
on  the  outfide  of  the  fhanks  of  the  fting,  were 
here  in  reality  placed  on  the  infide  of  them. 
I  likewife  faw  very  diftinCtly,  that  the  mufcles 

moving 
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moving  thefe  fhtinks  upwards  out  of  the  (heath, 
and  again  drawing  them  downwards  into  it, 
lie  in  reality  in  the  female  between  the  mar¬ 
gins  of  the  iheath  in  the  hinder  cavity  of  it, 
and  are  there  inferted  in  the  two  parts  juft  now 
mentioned.  Thus  I  at  length  found  that  thefe 
two  little  parts  principally  and  chiefly  contri¬ 
bute  to  keep  the  (hanks  of  the  fling,  whereof 
they  contribute  a  part,  in  their  places  and  pre¬ 
vent  their  flipping  out  of  the  (heath  j  and  this 
they  can  do  more  eaflly,  as  they  them felves  are 
contained  in  the  cavity  of  the  cafe,  out  of 
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which  I  have,  with  the  afiiftance  of  a  microf- 
cope  extracted  them,  and  afterwards  put  them 
into  it  again  without  the  leaft  hurt  to  any 
part. 

I  have  likewife  at  length  difcovered  the  true 
reafon  why  I  had  not  before  difcovered  in  the 
working  Bee  what  I  have  juft  now  faid  :  and 
it  was  this,  that  the  {hanks  of  the  fling  when 
drawn  out  of  the  (heath,  inftantly  bend  them- 
felves,  and  hence  it  then  happens  that  thefe 
two  little  parts  always  appear  on  the  oppoftte 
fide. 


The  fifth  ohfiervation  on  a  real  prolific  Bee. 

IN  a  female  Bee  brought  to  me  in  autumn,  at  would  not  yet  prefume  to  determine  *.  It 
the  time  when  the  honey  is  taken  from  the  feems  at  leaft  in  fome  meafure  to  follow  from 
hives  and  the  wax  alfo,  and  for  which  reafon  thence,  that  there  is  no  reafon  to  deny  the 
two  hives  are  fometimes  then  formed  into  one,  Bee-bread,  or  that  matter  which  the  Bees  carry 
I  difcovered  the  whole  ovary  to  be  ftill  full  of  fixed  in  their  legs,  and  which  is  of  a  fimilar 
innumerable  eggs  ;  fo  that  I  have  from  hence  nature  with  the  Bee-bread,  may  be  made  into 
learned  that  the  Bees  never  lay  all  their  eggs  wax.  But  when  I  began  this  experiment,  I 
together,  as  is  the  cafe  with  Hens,  which  com-  had  not  the  matter  now  mentioned  at  hand  ; 
monly  clear  their  ovary  entirely,  leaving  only  nor  could  I  get  it,  as  the  hives  were  carried  at 
fome  fmall  rudiments  behind.  I  therefore  that  time  into  fome  fields  of  buckwheat  which 
think,  fince  the  eggs  in  the  ends  of  the  ovi-  was  then  in  flames. 

dubls  of  the  Bee  are  innumerable,  and  lie  dif-  I  have  frequently  offered  the  Bee-keepers  a 
pofed  in  an  delicate  order,  that  they  are  conti-  confiderable  prefent,  if  they  would  (hew  me 
nually  difeharged  out  of  it,  and  fucceed  in  the  real  wax  adhering  to  the  legs  of  Bees :  but 
place  of  thofe  eggs  which  were  before  laid,  though  they  readily  undertook  this,  they  never 
In  this  female,  which  I  preferved  for  the  fpace  could  perform  it.  Therefore  the  method 
of  a  whole  year  in  lpirit  of  wine ;  the  poifon  whereby  wax  is  made,  muft  it  feems  yet  be 
was  likewife  coagulated  and  ftuck  in  its  bag  referred  to  or  reckoned,  amongft  thofe  things 
like  an  oval  particle  of  wax,  but  fo  as  that  the  which  we  are  hitherto  ignorant  of,  and  which 
inward  furface  of  the  bag  was  feparated  all  ought  to  be  inveftigated.  The  fame  doubts 
round  from  the  furface  of  the  contained  poifon.  may  be  raifed  concerning  the  making  of  honey. 
As  I  had  many  Bees  at  the  time  when  thefe  though  this  difficulty  may  be  more  eafily  re- 
females  were  brought  to  me,  I  had  an  incli-  moved.  I  have  not  hitherto  been  able  to  make 
nation  to  try  what  would  be  the  confequence  all  the  experiments  concerning  this  matter 
if  the  poifon  was  mixed  with  the  Bee-bread,  which  I  had  defigned.  I  lhall  therefore  con- 
The  following  was  the  event  of  the  experi-  elude  thefe  obfervations  on  the  female,  after  I 
ment.  The  friable  and  otherwife  very  eafily  have  firft  exhibited  the  manner  of  feeing  dif- 
feparable  Bee-bread,  which  is  not  naturally  fit  tindlly  how  the  Bees  make  the  wax.  For  this 
for  working  or  kneading,  nor  is  at  all  gluti-  purpofe  I  ordered  a  wooden  ftool  with  three 
nous,  was,  by  the  admixture  of  the  poifon,  or  four  feet  to  be  fitted  into  a  ftraw  hive,  in 
infenfibly  rendered  tenacious  and  clammy,  and  fuch  a  manner  that  the  hive  might  be  conve- 
having  loft  all  its  friability,  began  to  melt  in  niently  taken  off  and  again  laid  on  it.  I  cover- 
fome  degree  at  the  fire,  but  it  grew  black  af-  -ed  the  edges  of  this-  ftool  with  paper,  and 
ter  fome  time,  exhibiting  its  former  appearance  then  in  fwarming  time  I  put  a  new  fwarm  into 
of  bread,  which  never  catches  the  flame,  but  the  hive.  When  I  afterwards  faw,  that  the 
only  grows  black  in  the  fire.  The  fame  mals  Bees  in  the  infide  had  made  wax  and  propa- 
thrown  into  water  was  not  diffolved,  but  be-  gated  young  ones,  which  happen  in  ten-  or 
ing  fomewhat  agitated  in  the  water,  returned  twelve  days.  I  immediately  removed  the  hive 
to  its  former  difpofition,  and  at  length  began  to  from  that  ftool,  and  alfo  took  away  the  paper, 
melt.  Some  particles  of  Bee-bread  kneaded  and  thus  I  could  very  diftinbtly  fee  the  Bees 
or  wrought  with  the  poifon,  and  kept  fourteen  working  in  the  fun-flfine.  But  though  I  have 
days,  retained  their  acquired  tenacity,  nor  did  never  gone  through  with  this  experiment,  yet 
they  again  become  friable  ;  but  whether  any  I  know  the  effebt  of  it,  for  I  have  often  feen 
thing  can  be  inferred  from  this  experiment  Ï  that  the  habitation  of  the  Bees  which  had  made 
• 

*  In  fine  weather  the  Bees  conftantly  go  out  in  fearch  of  the  matter  of  wax,  which  they  colledt  from  the  anthers  of  flowers. 
They  eat  fome,  and  lay  up  the  reft  in  certain  cells  of  the  comb  where  it  is  preffed  down  by  other  Bees,  and  this  ferves  them 
to  eat  in  bad  weather,  when  they  cannot  go  out.  After  they  have  fwallowed  this,  and  it  has  pafl'ed  the  operations  of  their 
ftomach,  it  is  wax,  which  they  eomplete  by  more  working  and  moulding ;  but  though  the  farina  of  flowers  be  the  real  fub- 
ftancc  of  wax,  human  art  can  never  make  wax  from  it. 

their 
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their  nefts  in  the  holes  of  old  walls  and  ruins 
of  hoüfes,  was  a  full  iquare  foot  wide  at  the 
mouth,  through  which  their  making  of  wax, 
and  other  operations  might  be  feen  conveni¬ 
ently.  We  fhould  not  therefore  fear  that  the 
Bees  when  expofed  thus  openly  will  dcfert  the 
hive,  which  is  the  only  objection  that  one  can 
make  again  ft  the  propofed  experiment.  The 
Fear  of  their  flying  away  will  be  the  lefs,  as 
they  will  have  placed  their  offspring  there  be¬ 
fore  the  operation,  which  they  never  after¬ 
wards  relinquifh.  If  any  one  fhould  fear  left 
the  Bees  fhould  be  injured  by  the  nodurnal 
cold,  he  might  cover  them  at  night  with  a 
larger  hive  or  any  other  larger  cover.  And  in 
the  day  time  they  might  be  put  in  fuch  a  place 
that  they  fliould  not  be  expofed  to  the  injuries 
of  the  heat  or  rain. 

I  fhall  now  proceed  to  the  hiftory  of  the 
male  Bee  ;  and  here  fhall  firft-  briefly  relate 
fome  things  of  Humble  Bees  and  their  eggs. 
The  Humble  Bees,  as  far  as  I  have  obferved, 
do  not  build  nefts  or  live  together,  but  in  the 
winter  ;  like  moft  other  infeds  they  abftain 
from  food  and  motion,  and  therefore  they  are 
properly  folitary  Bees.  I  have  feen,  however, 
that  about  the  end  of  May,  or  fooner,  fome 
few  male  Humble  Bees,  and  one  female  which 
is  of  a  larger  fize,  gather  together  in  the  paf- 
tures  and  corn-fields  about  Amfterdam.  The 
place  they  choofe  to  build  in  is  between  the  ftalks 
of  corn  or  grafs,  and  is  not  deep  under  the  fur- 
face,  but  only  a  little  hole  burrowed  under  the 
grafs,  in  which  hole  there  is  found  either  na¬ 
turally  or  heaped  together  by  them,  a  tender 
foft  fort  of  down  or  mofs,  on  a  final  1  part  of 
which,  formed  in  a  kind  of  bed,  with  brown 
wax  or  a  flexible  matter  like  it,  the  female  lays 
her  eggs.  With  this  matter  alfo  the  eggs  them- 
felves  are  all  fealed  up  underneath  and  on  the 
fides.  But  in  what  manner  thefe  eggs  are  de- 
pofited  there,  and  how  the  young  and  tender 
Worms  creep  out  of  them,  and  whether  they 
eat  this  fubftance,  I  have  not  yet  learned  from 
experiments.  I  have  lately  however,  namely, 
on  the  22d  of  June  this  year  found  a  perfect 
neft,  in  one  fide,  Tab.  XXVI.  fig.  i.  a ,  of 
which  there  were  eighteen  cells,  but  in  the 
other  b  only  eight.  Between  thefe  was  feen 
one  cell  entirely  empty  c ;  and  there  occured  in 
feveral  places  here  and  there  d  e  f  fome  parti¬ 
cles  of  the  fame  kind  of  waxy  matter :  in  this 
the  eggs  were  all  clofed  up.  I  fhall  now  di- 
fiindly  defcribe  what  I  could  obferve  upon  this 
occafion.  I  found  one  female  and  feveral  males 
in  this  neft,  all  which  fhewed  by  their  hum¬ 
ming  and  their  running  anxioufly  up  and  down, 
that  my  curiofity  was  by  no  means  pleafing  to 
them.  When  I  afterwards  carefully  viewed 
eighteen  cells,  and  opened  them  by  cutting  off 
the  piece  g,  I  found  them  all  full  of  little 
Worms,  which  were  to  be  transformed  into 
Nymphs  h.  Upon  obferving  the  ftrudure  and 
fubftance  of  thefe  cells,  I  found  that  they 
were  all  compofed  of  threads  or  filaments,  and 
were  of  an  oval  figure,  and  of  a  colour  fome- 
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what  approaching  to  yellow.  This  I  looked 
upon  as  a  ftrong  argument  that  thefe  little  cells* 
were  not  made  by  the  Humble  Bees,  but  by 
the  Worms  themfelves :  nav,  a  certain,  though 
not  very  exad  order,  was  obferved  in  their  com- 
pofition,  fince  one  cell  was  placed  in  the  mid¬ 
dle  and  furrounded  by  five  others.  They  were 
all  faftened  together  in  the  fame  manner  in 
which  the  Silk-Worm  is  accuftomed  to  affix 
itfelf  to  paper  or  wax,  by  the  help  of  her 
threads.  And  one  of  them  was  more  elevated, 
another  more  deprefled ;  on  the  lower  part 
where  they  refted  on  the  down  or  mofs,  they 
had  contracted  fome  dirt  or  mould inefs,  by 
reafon  of  the  dampnefs  of  the  foil.  I  drew 
fome  of  the  Worms  that  lay  on  the  infide  out 
of  them  and  left  others.  And  I  found  that 
thole  which  I  had  left  in  their  cells,  were  in 
fome  days  changed  into  Nymphs,  and  thefe 
afterwards  in  two  or  three  weeks  into  Humble- 
Bees  :  thefe  however  did  not  creep  out  of  their 
webs,  but  died  in  them,  together  with  the 
Worms  that  I  had  drawn  from  thence.  The 
eight  cells  of  the  other  fide  did  not  appear  to 
be  made  of  this  waxy  matter :  their  figure  was 
like  wife  lefs  regular  and  orderly,  and  I  there¬ 
fore  imagine  they  were  made  by  the  Humble 
Bees  themfelves ;  but  as  I  thought  that  honey 
or  Bee-bread  might  be  found  in  them,  I  indeed 
greatly  admired,  when  I  found  only  Worms  of 
various  fize,  and  all  clofed  up.  In  each  of  two 
of  thefe  cells  I  found  two  large  Worms/,  and  in 
another  only  one  k,  but  this  was  much  larger. 
Thefe  Worms  taken  from  thence  and  put  into 
a  cornet  of  paper,  covered  themfelves  with  a 
web  of  an  oval  figure,  and  in  the  mean  time 
difcharged  a  large  quantity  of  brown  regular 
excrements,  divided  into  equal  parts,  and  very 
like  the  matter  wherein  they  were  depofited. 
In  another  cell  I  found  a  waxen  partition  /,  and 
in  one  of  the  apartments  thus  feparated  were 
two  fmall  Worms,  and  in  the  other  two  that 
were  fomewhat  larger.  I  likewife  afterwards 
found  in  another  cell  three  Worms  m ,  and  in 
another  four/z.  From  what  has  been  here  faid, 
it  is  fufficiently  evident  how  greatly  this  coha¬ 
bitation  of  the  Humble  Bees  is  different  not 
only  from  that  of  the  common  Bees,  but  alfo 
from  the  nefts  of  the  Hornets  and  Wafps, 
which  are  made  by  thefe  infeds  themfelves* 
and  are  admirably  conftruded.  But  what  feems 
to  me  moft  wonderful  of  all  is,  that  thefe 
Worms  of  the  Humble-Bees  which  fhould  ftill 
be  in  a  ftate  of  nourifhing,  are  really  fealed  up 
and  covered  with  the  waxy  fubftance.  Per¬ 
haps  it  may  not  be  improper  to  conclude  from 
hence,  that  thefe  Worms  ufe  that  matter 
wherein  I  found  them  covered,  in  the  place  of 
other  food,  and  that  the  parent  Humble  Bees 
when  the  firft  quantity  is  confumed,  again  lay 
another  new  parcel  over  them.  This  is  in 
fome  meafure  the  cafe  in  fome  Worms,  which 
being  depofited  in  cheefe,  flefh,  fruit  and  plants, 
lie  as  it  were  covered  up  in  their  food  or  nou- 
rifhment ;  for  thofe  protuberances  and  knots, 
wherewith  the  whole  in  fed:  is  covered,  rife 
H  h  h  in 
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in  excrefcences,  in  plants  and  fruits,  in  the 
fame  manner  as  the  Worms  in  cheefe  and  flefh, 
at  length  intirely  encloie  themfelves  in  thole 
aliments.  And  hence  it  is  very  pi  cb.-bis,  that 
thefe  Humble  Bee  Worms  likewife  feed  on  the 
wax  wherewith  they  are  covered  and  furround- 
ed,  nearly  in  the  fame  manner  as  the  Wolf- 
Caterpillar  ufes  the  wax  for  food,  and  fupports 
life:  this  I  (hall  hereafter  defcribe  in  its  place. 
Otherwife  it  would  be  neceffary  that  the  Hum¬ 
ble  Bees  fhould,  in  order  to  nourifh  their 
Worms,  continually  open  and  again  clofe  up 
thefe  cells,  which  would  be  a  work  of  tedious 
and  needlefs  labour,  fuch  as  cannot  be  any 
where  found  in  the  works  of  nature,  which 
are  every  where  perfectly  fimple.  The  me¬ 
thod  of  nourifhment  I  have  fuppofed  becomes 
more  probable,  if  we  confider  the  order  in 
which  the  Humble  Bees  enclofe  their  eggs  in 
this  matter  5  for  I  do  not  think  it  poffible  that 
the  Humble  Bees  can  fo  exactly  know  the 
time  when  the  Worms  are  to  be  excluded 
from  the  eggs,  and  when  thefe  cells  fhould  be 
opened,  becaufe  they  may  be  in  want  of  food. 
To  this  may  be  added,  that  the  matter  where¬ 
with  the  eggs  are  covered,  can  fcarce  be  torn 
open  any  way  without  hurting  them  :  but  I 
fliall  leave  this  matter  in  uncertainty,  until  re¬ 
peated  and  more  fuccefsful  examinations  deter¬ 
mine  it.  That  I  may  proceed  in  my  intended 
ed  method,  I  fliall  obferve  here,  that  I  likewife 
faw  an  empty  cell  in  this  neft.  This  was  like- 
wile  made  of  filaments  or  threads,  and  it  teems 
to  me  probable  that  a  young  Humble  Bee  had 
crept  out  of  it.  At  length  I  alfo  broke  thofe 
irregular  particles  of  wax,  which  were  in  divers 
places  found  affixed  to  the  woven  cells  of  the 
Humble  Bees:  in  one  of  thefe  I  found  fix  eggs, 
Tab.  XXVL  fig.  i.  d ,  in  a  fecond  feventeen  e, 
a'nd  in  the  laft  twenty-three f  Thefe  eggs 
were  pretty  large,  fomewhat  crooked,  and  were 
fattened  to  the  pointed  extremity  of  the  fub- 
ftance  on  which  they  were  placed.  When 
they  were  viewed  with  a  microfcope,  they  ap¬ 
peared  like  that  kind  of  rough  skin  which 
we  call  fhagreen.  They  were  of  a  milk  white 
colour,  and  full  of  moifture,  and  they  all  flood 
eredt  and  lo  near  each  other,  that  they  were 
almoff  contiguous ;  this  made  a  very  beautiful 
appearance.  I  a  long  time  preferved  them  as 
well  within  as  out  of  the  matter  wherein  they 
were  cnclofed,  but  they  grew  dry  in  the  mean 
time,'  nor  were  any  Worms  hatched  from 
them.  Many  Lice  of  unequal  fize,  and  which 
are  very  tenacious  of  life,  crawl  upon  the  Hum¬ 
ble  Bees  themfelves.  I  obferve  alfo,  that  the 
Ants,  and  almoff  all  other  infects,  are  torment¬ 
ed  with  their  refpedtive  Lice.  Goedaert  calls 
thefe  Lice  the  Humble  Bees  excitatores  or  pro¬ 
vokers,  and  has  invented  feveral  amuling  flo¬ 
ries  concerning  them,  but  he  relates  a  fable 
rather  than  a  true  hiftory. 

It  is  time  we  now  delcrihe  the  parts  of  the 
male  Bee.  I  (hall  here  follow  the  fame  me¬ 
thod  1  obferved  in  the  hiftory  of  the  female, 
and  fliall  defcribe  only  thofe  parts  of  the  head. 


breaft  and  body,  which  either  are  not  in  the 
working  Bee,  or  are  feen  plainer  and  more 
perfedl  in  the  male. 

About  the  head  are  principally  to  be  confi- 
dered  the  eyes,  horns,  teeth,  and  the  feather¬ 
like  hairs,  wherewith  the  head  is  every  where 
covered.  I  have  already  elfewhere  treated  of 
fome  of  thefe  parts ;  therefore  I  fliall  now 
defcribe  the  eyes,  in  which  the  following  par¬ 
ticulars  are  to  be  obferved  on  the  in  and  out- 
fide  :  the  number  of  the  eyes ;  the  external  fi¬ 
gure  ;  the  hairs  fixed  on  their  upper  part ;  the 
tunica  cornea,  and  the  uvea;  the  internal  pyra¬ 
midal  and  inverted  fibres  ;  the  pulmonary  tubes 
which  run  between  thefe  find:  and  fecond  mem¬ 
branes,  wherein  the  pyramidal  fibres  terminate  ; 
the  tranfverfe  cortical  fibres,  confpicuous  under 
thefe  membranes ;  the  cortical  fubflance  of  the 
brain,  fituated  under  thofe  fibres  ;  the  brain 
itfelf  with  the  three  fingular  eyes  over  it ;  the 
origination  of  the  fpinal  marrow  juft  under  it  ; 
the  origins  of  the  pulmonary  tubes ;  and  laftly, 
the  internal  furface  of  the  eye. 

As  to  the  number  of  eyes,  there  are  here 
two  principal  or  large  ones,  one  in  each  fide  of 
the  head  ;  and  befide  thefe  three  fingular  fmall 
eyes  which  are  here  in  the  male.  Tab.  XX. 
fig.  i.  tf,  in  a  triangular  form  between  and  be¬ 
low  the  larger  eyes,  in  that  part  where  thefe 
larger  eyes  are  contiguous  to,  and  again  diverge 
from  each  other  in  form  of  the  letter  Y.  In 
the  females  and  working  Bees,  as  has  been  ob¬ 
ferved  before,  thefe  three  eyes  are  fituated 
higher  up  in  the  head,  and  lie  pretty  exa&ly 
between  two  larger  eyes.  But  I  fliall  fay  fome- 
thing  more  of  this  matter  hereafter. 

The  two  larger  eyes  refemble  as  it  were  a 
crefcent,  with  this  difference,  that  in  the  up¬ 
per  on  the  head  they  are  fharp-pointed,  but 
fomewhat  rounded  b  b ;  towards  the  lower  parts 
c  near  the  teeth,  they  again  meet  in  a  point. 
They  are  in  form  like  a  fegment  cut  from  a 
fiattifli  rounded  mafs,  one;  fide  whereof  is 
fomewhat  acute,  and  hollowed  or  bent  in¬ 
wards,  and  the  other  converges  in  a  crooked 
form.  In  the  upper  part  of  the  head  toward 
the  neck  and  back,  thefe  eyes  are  contiguous 
in  their  convex  extuberant  part,  which  is  not 
the  cafe  in  the  two  other  kinds  of  Bees :  but 
they  again,  on  the  lower  part  toward  the  teeth, 
where  they  become  ftill  more  acute  c,  confi- 
derably  diverge  from  each  other  on  each  fide ; 
the  fmaller  eyes,  the  horns,  which  are  here 
fevered  ff  the  teeth  as  they  are  called,  and 
fome  feather-like  hairs  d  being  fituated  in  the 
intermediate  fpace. 

Both  the  eyes  are  alfo  very  thick  covered 
with  hair  e  e  e,  which,  in  order  to  avoid  con- 
fufion,  I  here  reprefent  only  on  one  fide.  Thefe 
hairs  ferve  the  eyes  inflead  of  eye-brows  or 
eye-lafhes;  but  becaufe  their  fituation  cannot 
be  exactly  underflood,  until  after  that  coat  of 
the  eye  which  fupports  them  is  defcribed,  I 
fliall  therefore  now  firft  treat  of  that  coat,  the 
cornea,  in  which  thefe  hairs  take  root. 

The 
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The  outmofl  coat  of  the  Bee’s  eyes,  is  the 
cornea  :  bv  which  name  authors  have  like- 

J  J 

wife  called  this  fame  tunic  or  coat  of  the  eye 
in  man,  and  in  quadrupedes,  birds,  fifhes, 
and  ferpents.  This  appellation  is  more  par¬ 
ticularly  appropriated  to  this  tunic,  fince  by 
its  ftiffnels,  hardnefs,  flexibility,  and  clearnefs, 
it  approaches  to  the  nature  of  horn.  The 
eye  of  the  Bee  differs,  however,  from  that  of 
men  and  other  animals,  in  that  as  the  cornea 
appears  in  thefe  fmooth  and  equally  polifhed, 
it  is  in  Bees  and  in  all  other  infedts  that  1  have 
examined,  divided  by  various  and  manifold 
divifions :  and  as  thefe  divifions  refemble  do- 
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bales  or  little  fpheres,  hence  it  is  that  fome 
fubtile  and  fagacious  geniufes,  among  whom 
may  be  reckoned  the  iiluftrious  Dr.  Hooke, 
believed  that  the  infedl’s  eye  was  only  a  con¬ 
geries  of  innumerable  little  eyes,  each  of 
which,  in  refpedt  to  its  flrudture,  agreed  with 
our  eyes  and  thofe  of  other  animals  :  this 
ftrudture  of  the  eye,  however,  I  have  not 
hitherto  feen  in  any  infedt  but  in  the  Snail, 
which  on  one  fide  exhibits  two  diftindt  eyes, 
furnifhed  each  with  its  three  proper  humours. 

In  order  to  explain  the  divifions  of  the  cornea 
in  Bees  a  little  more  accurately,  I  would  have 
it  obferved  that  they  are  by  no  means  fpheri- 
cal,  but  rather  hexagonal,  Tab.  XX.  fig.  n.  kk  ; 
but  notwithflanding  this  the  maffes  themfelves 
are  on  the  upper  furface  perfedtly  rounded, 
and  confequently  exadtly  like  the  lealed  cells 
of  the  Bee ;  which  being  likewife  circum- 
feribed  by  fix  fides,  yet  rife  convex,  and  fwell 
up  in  a  globular  furface,  or  are  as  it  were 
arched.  The  woven  cells  of  Hornets  much 
more  accurately  exprefs  this  conftrudtion  of ' 
the  cornea  in  the  eye  :  for  thefe  have  alfo  fix 
fides,  and  are  very  beautifully  enclofed  in  an 
arched  or  fpheric  web.  The  eye  of  the  Bee, 
and  mod  other  perfect  infedts,  confidered  in 
this  light,  is  really  like  a  little  net;  which 
appears  moft  perfedtly  when  examined  in  the 
light  by  a  microfcope  :  for  then  the  mod:  ob- 
feure  or  opaque  hexagonal  interfeclions  appear 
in  the  form  of  a  net  to  any  perfon  who  looks 
through  the  fpherical  tops  of  the  divifions. 

We  muff  further  obferve  here  that  thefe 
hexangular  divilions  kk  of  the  cornea,  upon 
a  more  exadt  comparifon,  do  not  perfectly 
keep  the  refemblance  of  one  of  the  clofed  up 
cells  in  the  comb  ;  for  the  lines  which  diftin- 
guifli  the  cells  of  the  comb  Tom  each  other, 
are  upright  or  ftraight,  whereas  the  hexagonal 
divifions,  on  the  contrary,  which  occur  here 
in  the  Bee’s  eye,  are  intercepted  by  crooked 
and  finuated  lines.  To  obtain  this  form  for 
them,  the  all- wife  Author  of  nature  makes  ufe 
of  the  following  means ;  that  is,  he  gave  the 
cornea  a  fpherical  convexity,  by  means  of 
which  fome  of  the  lines,  together  with  their 
divifions,  are  here  and  there  broke  off;  and  at 
the  fame  time  He  alfo  placed  k  k  an  hexagonal 
divifion  between  fix  other  divifions  of  this 
kind :  hence  it  is,  that  thefe  hexangular  divi¬ 
lions  appear  as  it  were  oval  or  arched,  as  I 
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have  in  fome  fort  delineated  between  the  an¬ 
nexed  letters,  Tab.  XX.  hg.  i.  c,  eee ,  bb.  And 
in  what  manner  every  hexagonal  divifion  is 
furrounded  with  fix  others,  may  be  feen  mag¬ 
nified  under  the  letters  kk,  fig.  ir.  Some 
curious  perfons,  to  whom  I  fliewed  thefe, 
were  of  opinion,  that  in  the  flrudlure  of  the 
eyes  rcafons  might  be  found  why  the  Bees 
make  their  cells  hexagonal  ;  that  is,  becaufe 
they  exercife  the  fenfe  of  vifion  by  hexa¬ 
gonal  eyes.  Behold,-  how  far  we  are  led 
away  by  fidtions,  when,  being  ignorant  of 
the  foundations  of  things,  we  follow  our 
vain  fancy  as  a  guide  !  It  would  be  as 
natural  to  fay  we  fhould  build  only  round 
boules,  becaufe  the  pupil  of  our  eyes  is  of 
that  figure.  I  have  not  yet  counted  how 
many  divifions  there  are  in  the  Bee’s  cornea, 
nor  do  I  know  any  method  of  doing  it,  unlefs 
one  could  cut  the  cornea  into  fmall  pieces, 
and  afterwards  count  the  divifions  in  them 
fingly  by  the  help  of  a  microfcope  ;  obferving 
at  the  fame  time  that  every  two  of  thefe  cut 
divifions  are  to  be  reputed  only  one.  How¬ 
ever  this  matter  be,  the  accurate  Dr.  Hooke 
hath  computed  in  the  eye  of  the  Perla  of 
Mouffet,  which  he  calls  in  his  own  language 
Dragon-Flies,  but  in  the  Dutch  language 
Romboud,  Puyftebyter,  Naeyer,  and  Glafe- 
fchryver,  fourteen  thoufand  fuch  interfec- 
tions ;  this  is  indeed  a  great  number.  To 
this  we  may  add,  that  thefe  divifions  are  fo 
beautiful,  fo  regular,  and  formed  with  fo 
much  art,  that  it  by  many  degrees  furpafies 
the  moft  exquifite  human  workmanfhip.  In¬ 
deed,  could  any  one  think  this  could  be  done 
by  human  powers  ?  fince  we  cannot  feparate 
or  divide  thofe  things  which  nature  formed 
only  as  it  were  in  fport.  This  is  the  exter¬ 
nal  form  of  the  more  than  ftupendous  cornea 
of  the  Bee’s  eye. 

As  to  the  internal  ftrudture  of  the  cornea, 
it  is  divided  within  jult  into  fo  many  hexago¬ 
nal  little  holes,  or  as  it  were  round  fpoons,  as 
on  the  outfide  it  is  geometrically  diftinguifhed 
into  hexagonal  fpheres.  But  if  this  cornea, 
turned  to  the  light,  be  viewed  with  a  good 
microfcope  in  the  manner  before  deferibed, 
then  at  length  its  true  and  delicate  hexagonal 
reticulation  may  be  finely  obferved  :  for  as  the 
cornea  is  very  pellucid  and  thin  where  it  is 
hollowed  or  excavated  into  thefe  little  fpheres, 
but  confiderably  thicker  where  it  is  interfered ; 
hence  it  happens,  that  the  interfedfions  only 
feem  to  {hew  themfelves  to  a  perfon  who 
looks  through  them :  and  this  is  the  true 
reafon  why  the  cornea  then  exhibits  itfelf 
like  a  net  pierced  by  fmall  hexagonal  aper¬ 
tures.  But  its  furface  is  not  always  the  fame; 
fometimes  it  appears  divided  into  triangular, 
and  fometimes  into  quadrangular  figures :  this 
diverlity  muff  be  attributed  to  the  variety  of 
reflexions  which  the  rays  of  light  occafionally 
produce  in  their  paffage.  This  obtains  prin¬ 
cipally  when  the  angles  of  the  divilions  of  the 
cornea  are  not  all  diredtly  under  the  micro¬ 
fcope, 


212 


1 he  BOOK  of  NATURE;  or, 


fcope,  for  then  only  one  part  of  the  convexities 
can  be  Seen,  and  the  other  not  at  all  ;  and 
thus  falfe  angles  are  exhibited.  Almoft  all 
concave  bodies,  if  viewed  in  the  light,  appear 
to  our  fight  fometimes  globular,  and  fome- 
times  round] fh  and  convex  :  this  is  illufhated 
very  particularly  by  the  engraved  agats.  For 
this  reafon  the  greateif  circumfpebtion  mull 
be  always  ufed  in  viewing  objebts  by  micro- 
fcopes,  left  we  fhould  deceive  ourfelves, 
which  has  commonly  happened  on  thefe  occa¬ 
sions.  I  Shall  hereafter  explain  what  produces 
thefe  hexangular  divifions  in  this  net  of  the 
eye.  The  thicknefs  of  the  cornea  in  the  Bee 
is  pretty  considerable,  and  indeed  more  fo, 
confidering  its  fize,  than  in  many  other  infebts 
which  are  equally  Small :  this  may  in  Some 
meafure  be  comprehended  from  a  Small  piece 
of  it  delineated  as  it  appears  under  the  micro- 
fcope  at  the  letters///,  Tab.  XX.  fig.  m. 
Between  the  divifions  we  have  been  hitherto 
defcribing,  are  placed  thofe  hairs  which  I  have 
before  laid  are  planted  all  over  the  eye.  They 
are  very  firmly  fixed  to  the  cornea,  for  they 
pierce  it  all  through  in  the  fame  manner  as 
our  hair  does  skin  :  but  they  rife  Sharp-pointed, 
and  are  three  or  four  times  longer  than  the 
diameter  of  any  one  hexagonal  divifion  :  in 
ftrudture  they  refemble  briftles,  and  are  of  a 
round  figure,  thick  below  and  Sharp  above. 
Their  number  is  likewife  very  considerable, 
though  lefs  than  the  number  of  the  divifions ; 
they  are,  however,  fo  thick  and  fo  clofe  fet 
together,  that  they  Seem  to  conftitute  a  very 
clofe  foreft  of  briftles,  like  fo  many  fir-trees 
planted  upon  the  eye  :  this  may  be  Seen  in 
Some  meafure  under  the  letters  eee,  fig.  i. 
where  I  have  represented  them  only  in  the 
circumference  of  the  divifions  of  the  eye  :  of 
the  other  divifions  that  are  exhibited  in  the 
fame  figure,  I  have  delineated  a  lefs  and 
determinate  number,  they  being  very  nu¬ 
merous,  and  hitherto  beyond  any  account  I 
have  taken.  Finally,  I  fhould  think  thefe 
hairs  are  principally  fixed  here  to  guard  the 
eye  againft  any  thing  falling  on,  or  Sinking 
again  ft  it j  to  keep  off  the  duft,  and,  in  cafe 
any  of  thefe  annoyances  Should  flip  in,  to 
aflift  the  Bees  to  throw,  or  brufh  it  out  the 
more  eafily,  by  a  friblion,  which  the  Bees 
perform  with  their  feathered  legs :  Flies  alfo 
ufe  the  fame  method  to  wipe  themfelves. 
Thefe  hairs  Seem  alfo  to  ferve  the  Bees  inftead 
of  eye-brows  or  eye-lafhes.  I  had  firft  thought 
that  only  the  long-lived  Species  of  infebts,  Such 
as  Bees,  had  thefe  hairs :  but  I  afterwards 
obferved  that  they  are  not  fo  peculiar  to  the 
Bees,  as  not  to  be  found  in  many  other  Species 
of  infebts.  I  have  found  them  among  others 
in  the  coloured  diurnal  Butterfly  :  I  have  like¬ 
wife  found  them  on  the  eye  of  Goedaert  his 
Bee.  This  eye,  however,  is  not  covered  all 
round  with  thefe  hairs,  but  only  Shews  the 
oval  orbit  planted  with  them.  Goedaert 
defcribes  the  Bee  I  have  juft  mentioned,  in 
the  Second  experiment  in  his  firft  part;  but 


if  any  one  examines  this,  more  accurately,  he 
will  find  it  is  only  a  dunghill  Fly,  with  no 
more  than  two  wings,  and  constantly  pro¬ 
duced  or  generated  annually  in  the  fame 
manner.  It  is  produced  from  a  Worm  with 
a  long  tail  and  very  Short  legs,  found  in  dung¬ 
hills  and  common-fhores,  and  belongs  to  the 
fourth  order  of  our  natural  transmutations. 
The  Bee,  on  the  contrary,  is  to  be  ranked  in 
the  third  order,  as  I  have  already  Sufficiently 
proved.  I  Shall  proceed  to  defcribe  the  uvea, 
which  is  the  other  coat  of  the  Bee’s  eye.  Of 
the  other  three  remarkable  little  eyes  I  Shall 
treat  at  large  hereafter. 

When  the  cornea  is  removed  from  the  in¬ 
ternal  parts  of  the  eye,  the  tunica  or  coat, 
underftood  to  be  the  uvea,  comes  in  view. 
This,  therefore,  is  not  placed  in  infebts  at  the 
bottom  of  the  eye,  but  next  to  the  Surface  j 
nor  does  it  any  where  appear  perforated  as  in 
large  animals.  This  consequently  prevents 
the  rays  of  light  penetrating  further  into  the 
eye  than  through  the  cornea  only.  When 
the  cornea  is  taken  from  the  eye,  we  ufually 
fee  that  a  more  opaque  matter,  which  entirely 
takes  away  the  perspicuity  or  clearness  of  the 
cornea,  is  carried  off  with  it.  This  matter  is  of 
different  colours  in  different  animals  ;  in  Bees 
it  is  of  a  deep  purple,  in  other  infebts  it  is 
green,  in  Some  blue,  in  others  black,  and  in 
others  again  it  has  a  very  beautiful  mixture 
of  various  colours,  which  are  elegantly  and 
agreeably  Seen  through  the  cornea.  But  this 
is  to  be  found  only  in  the  inner  Surface  of  the 
cornea,  where  the  uvea  adheres  next  that 
coat,  without  any  thing  between.  The  two 
parts  of  this  matter  which  conftitutes  the 
uvea,  both  that  which  is  applied  to  the  inner 
cavity  of  the  cornea,  and  that  alfo  which  is 
obferved  to  adhere  to  the  internal  parts  of  the 
eye,  are  commonly  of  a  blackiSh  colour,  and 
the  laft  likewife  ftains  the  fingers  when  touch¬ 
ed,  and  is  a  kind  of  black  paint,  as  our  uvea 
and  that  of  other  animals  is :  and  hence  it 
arifes,  as  I  have  before  obferved,  that  the 
perspicuity  of  the  cornea  is  darkened  or  ob- 
fcured  by  this  matter.  Therefore,  in  order  to 
Shew  the  cornea  pellucid,  this  matter  muft  be 
firft  wiped  off  with  the  help  of  a  pencil  or  a 
Small  piece  of  paper  folded  up.  If  you  prefs 
the  head  of  the  Fly  between  two  folds  of 
paper,  the  paper  acquires  a  purple  colour  from 
it,  which  is  owing  to  the  more  diffufed  co¬ 
lour  of  the  uvea.  But  perhaps  Some  one  will 
ask,  if  the  matter  hitherto  defcribed  Seems 
only  to  be  the  uvea,  but  is  not  fo  in  reality, 
what  is  it?  To  this  I  anfwer,  that  this  matter 
is  nothing  but  the  tops  of  Some  broken  fibres, 
which  are  placed  clofe  under  the  cornea,  Tab. 
XX.  fig.  i.  gg :  for  no  humours,  properly  fo 
called,  are  Sound  in  any  part  of  the  Bee’s  eye, 
which  is  a  thing  well  worth  obferving  :  though 
the  celebrated  Dr.  Hooke,  for  want  of  a  Suffi¬ 
cient  number  of  experiments,  hath  been  led 
to  imagine  there  were  Such  in  the  eye  of  the 
Libella ;  becaufe  no  other  method  occurred 
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to  him,  by  which  the  fight  of  infeCts  could  by  force  of  the  air  impelled  within.  Hence 
be  explained.  However  this  matter  be,  the  near  the  divilions  of  the  eyes,  the  pulmonary 
coloured  part  of  the  Bee’s  eye,  though  it  be  tubes  will  have  the  fame  ufe  and  fituation  as 
not  an  uvea,  ferves  the  ufe  of  that  coat  in  the  I  have  before  attributed  to  the  fame  tubes,  in 


eyes  of  larger  animals. 

Immediately  then  under  this  uvea,  as  it  has 
been  called,  are  feen  fo  many  fibres,  as  there 
are  divilions  above  in  the  cornea.  Thefe 
fibres  very  exactly  agree  with  the  cavities  of 
the  fpherical  divilions  of  the  cornea :  and 
they  are  likewife  hexagonal  and  broad,  but 
thiner  in  the  middle  and  fharp-pointed  under¬ 
neath  where  they  terminate.  They  are  all 
nearly  of  equal  length,  thicknefs,  and  breadth. 
But  above  the  margins  and  extreme  finews  of 
the  eye,  thefe  fibres  are  fomewhat  bent  and 
feem  fhorter  :  they  are  above,  where  they  are 
joined  to  the  divifions  of  the  cornea,  much 
thicker  h  h  than  below  i,  where  they  are 
only  united  together  by  their  ends :  and  hence 
they  almoft  referable  fo  many  inverted  fexan- 
gular  pyramids,  thick  and  broad  above,  and 
thin  and  acute  below.  In  order  to  confHtute 
the  convexity  or  arch  of  the  eye,  they  are 
placed  together  in  the  manner  of  thofe  eggs 
of  infeCts  which  are  circularly  glued  round  the 
branches  of  trees.  Thefe  fibres  Hand  ereCt 
on  the  bottom  of  the  eye,  in  the  fame  man¬ 
ner  as  the  hairy  filaments  lie  under  the  leaves 
of  an  artichoke  on  its  disk  or  receptacle.  I 
have  above  defcribed  the  colour  of  thefe 
fibres ;  I  fliall  only  obferve  further,  that  this 
paint,  with  which  their  larger  extremities  are 
tinged,  is  likewife  diffufed  deeper  downward  : 
and  the  other  parts  of  thefe  inward  fibres  are, 
as  I  have  faid  before,  tinged  with  a  red  or 
purplifh  colour.  Thofe  fibres  which  Hand 
in  the  middle  of  the  eye  are  flraight  h  h  ;  but 
thofe  that  are  on  the  fides  appear  fomewhat 
oblique,  and  the  reft  run  a  little  crooked  alfo  ; 
but  all  terminate  in  a  fubjacent  membrane, 
with  which  they  are  naturally  united,  but 
from  which  they  are  eafily  broken  off  when 
handled.  This  membrane,  therefore,  very 
finely  exhibits  almoft  the  fame  divifions  in 
dotted  figures,  which  the  omnipotent  Creator 
hath  been  plafed  to  make  on  the  cornea  ebb, 
with  fuch  ftupendous  and  inimitable  art. 
Concerning  thefe  fibres  we  are  further  to 
obferve,  that  if  the  cornea  be  feparated  from, 
without  hurting  or  breaking  them,  they  very 
beautifully  reprefent  the  hexangular  divifions 
of  the  combs  :  but  when  the  cornea  is  pulled 
off  in  fuch  a  manner  as  that  fome  particles  of 
thefe  fibres  adhere  to  it,  then  their  figure  is 
not  fo  diftinguifhable.  Thefe  fibres  are  very 
eafily  broken,  when  the  cornea  is  feparating 
from  them  ;  for  they  are  connected  with  the 
cornea,  and  are  received  into  its  cavities :  but 
this  union  is  rendered  ftronger  by  means  of 
innumerable  pulmonary  tubes,  which  afeend 
near  thofe  fibres  towards  the  cornea,  and,  as 
I  think,  conftitute  its  hexagonal  divifions: 
nay,  they  likewife  probably  contribute  to'  ex¬ 
pand  the  eyes  at  the  time  when  they  are 
calling  their  skin,  and  are  very  foft  and  tender, 


regard  to  the  wings  of  Bees.  I  would  not, 
however,  have  my  opinion  in  this  cafe  con- 
fidered  farther  than  as  a  probable  conjecture. 
One  of  thefe  fibres  is  likewife  united  with 
another  immediately  under  the  cornea  ;  and 
a  little  lower  fome  clufterings  and  knots  are 
obferved  among  thefe  fibres.  But  where  thefe 
fibres  are  broken  off,  when  the  cornea  is  not 
regularly  taken  from  them,  their  full  purple 
colour,  as  hath  been  faid  above,  is  found  not 
to  terminate  there,  but  defeends  deeper.  It  is 
indeed  very  wonderful,  in  what  manner  and 
in  what  numbers  thefe  pulmonary  tubes 
afeend  near  thefe  fibres,  and  are  united  toge¬ 
ther.  I  muft  own  that  I  fhould  be  very  glad 
to  examine,  of  what  nature  thefe  fibres  are, 
whether  mufcular  or  nervous ;  as  alfo  whether 
or  not  they  have  any  motion,  and  of  what 
kind  of  particles  they  are  compofed  :  but  it 
has  been  abfolutely  impoffible  for  me  to  ex¬ 
amine  all  thefe  things,  for  both  my  fight  and 
inftruments  failed  me.  However,  I  have  again 
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ieen  the  Creator  confpicuous  with  human  eyes 
in  this  ftupendous  conftitution  of  the  rnoft 
admirable  and  unfearchable  little  parts,  which 
exhibit,  as  it  were  engraved  thereon,  the  real 
image  of  his  inexhauftible  power  and  wif- 
dom. 

That  I  may  proceed  in  the  order  wherein 
I  began,  I  fliall  now  deferibe  that  part,  Tab. 
XX.  fig.  v.  x,  towards  which  all  the  fibres 
hitherto  mentioned  converge,  as  towards  a 
common  center,  and  to  which  they  are  united, 
as  the  threads  of  velvet  with  their  web  ■  this 
part  is  white  and  fibrous,  and  is  fituated  within 
the  eye  :  but  the  pulmonary  tubes  before  de¬ 
fcribed  afeend  through  and  on  each  fide  of 
it  towards  the  fibres.  The  figure  of  this  mem¬ 
brane  is  exaftly  like  the  external  figure  of  the 
eye,  one  fide  of  it  being  lunar  or  like  a  cre- 
feent,  and  the  other  femicircular.  It  is  white 
in  the  middle,  but  in  the  border  it  partakes 
fomewhat  of  the  colour  of  the  fuperior  or 
upper  part  of  the  fibres,  the  impreflions  of 
which  are  feen  thereon. 

This  membrane,  being  removed  from  its 
place  by  the  help  of  a  fine  inftrument,  there 
appears  clofe  under  it  another  membrane, 
much  more  delicate  and  tender,  as  alfo  clearer  : 
and  this,  by  means  of  pulmonary  tubes,  is 
connected,  though  not  very  ftrongly,  with  the 
former. 

There  is  placed  under  or  behind  this  mem¬ 
brane,  but  a  little  lower  or  deeper  in  the  eye, 
another  or  fecond  fpecies  of  fibres,  fig.  iv. 
nnn,  and  fig.  v.qq,  which  being  tranfverfely 
applied  to  the  lower  furface  of  the  membranes, 
are  like  fo  many  beams  or  tranfoms,  which 
fupport  the  pyramidal  fibres  laid  over  them. 
Thefe  alfo  differ  from  the  former  pyramidal 
fibres,  both  becaufe  they  are  fewer  in  number, 
and  by  far  lefs  delicate  ;  though  notwithftand- 
I  i  i  ing 
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ing  their  thicknefs  I  could  not  eafily  divide 
them.  Some  of  thefe  fibres  are  laid  over 
others.  Tab.  XX.  fig.  iv.  0,  in  the  fame  man¬ 
ner  as  they  are  wont  here  atAmfterdam  to  pack 
beams  or  pieces  of  timber  on  board  of  fhips 
to  be  exported ;  that  is,  they  were  here  and 
and  there  feparated  from  each  other,  and  fpaces 
were  left  between  them  ;  and  by  this  means 
was  exhibited  an  objedt,  like  the  courfe  of  the 
mufcular  fibres  in  the  papillae  of  the  kidneys. 
Thefe  things  appear  more  beautifully  when 
the  difle&ion  of  the  eye  is  begun  in  the  lower 
part,  as  may  be  feen  fig.  v.  under  the  letters 
q  q,  which  reprefent  the  fame  fibres.  Of  what 
nature  thefe  fibres  are,  and  whether  they  com¬ 
municate  with  the  brain  s  s,  I  have  very 
anxioufly  inveftigated,  and,  if  I  am  not 
miftaken,  I  have  found  that  they  are  joined 
to  the  brain,  nay,  they  are  of  the  fame  colour 
with  the  brain,  that  is,  fomewhat  grayifh  in 
part,  and  elfewhere  frefh  coloured  :  hence  I 
call  them  the  cortical  fibres,  becaufe  they  are 
like  the  cortical  fubftance  of  the  brain.  In  the 
Wray-fifh,  there  is  feen  a  very  remarkable 
nerve,  ifiuing  out  of  the  brain,  and  terminat¬ 
ing  in  a  large  inflated  extremity.  This  is  con¬ 
veyed  towards  the  bone  of  the  head,  and 
is  there  admirably  divided  on  each  fide  into 
many  filaments,  to  which  thofe  fibres  in  the 
Bee’s  head  likewife  anfwer,  and  it  may  in 
fome  meafure  be  likened ;  though  thefe  nerves 
in  the  Wray-filh  do  not  all  feem  to  contribute 
to  the  fenfe  of  feeing,  but  rather  to  that  of 
hearing  or  fmelling :  this  matter  therefore  ftill 
remains  to  be  inquired  into. 

Between  thefe  fibres  is  feen  the  cortical 
fubftance  of  the  brain,  the  nature  of  which 
thefe  fibres  do  not  feem  to  be  unlike.  It  is 
manifest  that  this  fubftance  s  s ,  as  well  as  the 
matter  of  the  fibres  q  y,  remarkably  commu¬ 
nicate  with  the  brain,  indeed  that  they  both 
rife  out  of  it. 

The  brain  of  Bees  confifts  of  four  pair  of 
diftindly  confpicuous  parts,  to  which,  as  a 
fifth  may  be  added,  namely,  the  fpinal  marrow 
within  the  skull,  or  the  principle  or  origin  of 
thefe  little  parts  r ;  nor  can  I  befides  thefe  find 
any  others  in  this  infedt,  not  even  the  fo  famous 
pineal  gland  *.  The  two  foremoft  of  thefe 
little  parts,  fig.  vi.  c ,  are  fomewhat  globular 
or  pyriform,  and  emit  two  nerves  on  each 
fide,  which  are  divided  again  into  two  parts  d  d, 
but  their  courfe,  or  the  way  they  are  fent  off, 
is  ftill  a  fecret  to  me.  The  other  three  pair  of 
little  parts  I  have  not  yet  fo  plainly  difcovered, 
as  the  firft  here  defcribed,  becaufe  they  com¬ 
municate  and  are  connected  with  the  three 
particular  little  eyes  before  mentioned,  which 
are  placed  in  a  triangular  form,  fig.  1.  between 
the  larger  eyes  here  explained,  and  divided  in 
the  manner  juft  laid  down,  though  I  could  not 


fo  diftinótly  as  I  could  have  wiftied  explain 
the  method  whereby  this  connexion  and  com¬ 
munication  are  performed.  The  firft  thing 
that  I  have  obferved  diftinótly  with  regard  to 
thefe  little  eyes,  is  that  they  alfo  have  pellucid 
cornea ;  and  fecondly,  that  in  their  cavity  there 
likewife  appears  a  coloured  little  part,  which 
may  be  called  the  uvea.  But  of  what  nature 
this  fubftance,  which  is  under  the  uvea,  is,  and 
whether  it  likewife  confifts  of  numerous  fibres, 
or  is  itfelf  a  Angle  fibre,  I  cannot  determine, 
though  it  feems  to  me  to  be  a  continued  fub¬ 
ftance.  Thirdly,  below  this  we  fee  thofe  three 
pair  of  little  parts,  which  are  as  it  were  enclofed 
within  it  :  thefe  are  the  reafons  why  I  call 
thefe  parts  eyes.  To  which  may  be  added,  that 
the  eyes  of  Spiders  and  Scorpions  are  exter¬ 
nally  formed  exadly  in  the  fame  manner,  and 
are  fmooth,  glittering,  and  without  divifions, 
and  they  are  difperfed  as  thofe  that  are  difpofed 
at  random  over  the  body.  The  Wolf  Spider, 
which  catches  its  prey  by  leaping  on  it,  and 
not  by  means  of  webs,  has  its  eyes  placed  in 
the  fame  manner.  But  this  fpecies  has  a  very 
exquifite  and  incredible  ftiarp  fight,  compared 
with  other  Spiders,  which  feem  almoft  blind 
and,  as  it  were,  deftitute  of  motion,  that  they 
may  catch  their  prey,  if  any  falls  into  their 
fnare,  with  greater  certainty.  I  have  not  yet 
difcovered  the  internal  ftrudture  of  thefe  three 
eyes  of  the  Bee.  The  letter  by  fig.  vi.  likewife 
fhews  the  brain,  or  rather  one  pair  of  thofe 
parts  of  the  brain.  We  have  before  defcribed 
and  explained  by  what  means  the  cortical 
fubftance  of  the  brain,  is  fhewn  when  the  fibres 
are  taken  from  it.  The  letters  e  e  feverally 
fhew  the  third  and  fourth  pair  of  little  parts, 
or  the  cerebellum,  and  alfo  the  manner  where¬ 
in  thefe  parts  communicate  with  each  other. 
The  cortical  fibres,  fig.  iv.  nn  that  ifiue  from 
thefe,  are  reprefented  in  their  fituation  in  the 
fourth  figure.  In  order  to  obferve  the  principle 
or  beginning  of  the  fpinal  marrow,  fig.  v.  r, 
it  is  neceflary  to  begin  the  difledtion  of  the  eye 
at  the  loweft  part,  or  where  the  head  is  joined 
to  the  thorax.  But  then  if  you  only  remove 
the  horny  head,  you  will  immediately  fee  the 
fat,  and  the  originations  of  the  pulmonary 
tubes,  which  are  here  very  numerous,  and 
the  larger  branches  of  which  are  diftributed 
towards  the  upper  parts ;  but  the  fmaller  are 
connected  with  the  fat,  in  the  fame  manner  as 
the  fcapus  or  ftalk  of  a  bunch  of  grapes  is 
with  its  berries,  and  hence  is  produced  a  moil 
agreeable  fight :  one  or  two  membranes  alfo 
muft  be  there  feparated  from  the  brain,  before 
the  marrow  comes  in  fight.  But  then  one  may 
fee  there  very  beautifully  that  other  fpecies  of 
the  fibres  of  the  eye,  Tab.  XX.  fig.  v.  q  q, 
which  I  have  called  the  cortical  fibres,  and 
reprefented  under  the  letters  fig.  iv.  nn  «,  in 


*  The  Bees  have  probably  all  that  delicacy  of  fmell,  for  which  they  are  celebrated;  but  it  is  not  true  that  they  diflinguifh  per¬ 
fumes  by  their  fondnefs,  and  flinks  by  their  averfion  :  certain  fmells  excite  and  others  offend  them;  but  their  notions  of  fvveet 
and  flink  are  not  the  fame  with  ours.  They  are  fond  of  places  where  urine  Hands  to  putrefy,  than  which  there  is  fcarce  any 
fmell  more  offenfive.  It  had  been  faid  they  would  fly  in  fondnefs  to  a  man  who  had  a  nofegay  of  i'vveets  about  him,  and  that  they 
would  fling  any  who  carried  flinks ;  but  Mr.  Reaumur  made  the  experiment  and  found  it  falfe.  There  are  wonders  enough  in 
the  real  hiflory  of  thefe  animals;  ’tis  wrong  to  difgrace  them  with  falfe  and  fictitious  tales  to  make  all  fufpeCled.  6 
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the  preceding  figure  of  the  eye,  the  difiedtion 
of  which  was  begun  at  the  upper  part  :  then, 
at  the  fame  time,  may  be  very  beautifully  feen 
alfo  the  inferior  or  internal  furface  of  the  cor¬ 
tical  fubftance  of  the  brain,  fig.  v.  ff  which 
partly  covers  thefe  cortical  fibres.  This  cortical 
fubftance  likewife  feems  to  be  here  divided  in 
the  middle,  which  division  is  covered  with  a 
kind  of  thin  membrane.  This  little  part  and  its 
divifions  I  have  marked  with  the  letters  a  a  in 
the  fixth  figure,  which  exhibits  the  fecftion  in 
the  upper  part.  The  marrow,  fig.  v.  r,  as  hath 
been  obferved,  appears  then  very  beautifully 
placed  between  the  cortical  fubftance  of  the 
brain ;  and  at  the  fame  time  it  may  be  feen  how 
it  partly  communicates  and  is  connected  with 
that  cortical  fubftance.  But  I  Shall  afterwards 
particularly  delineate,  to  the  glory  of  the  great 
Creator,  and  defcribe  the  whole  marrow  with 
all  its  nerves.  I  Shall  only  obferve  here,  that  the 
letter  y ,  fig.  i.  and  v.  exhibits  the  firft  knot 
which  the  marrow  forms  out  of  the  brain  ; 
but  fo,  that  in  one  figure  it  is  placed  above, 
in  the  other  below.  Fig.  v.  z  z,  are  the  pyra¬ 
midal  fibres  of  the  eye,  deprived  only  of  their 
cornea  on  each  fide,  n  u  Exprefs  the  thickeft 
part  of  the  fibres,  and  the  place  where  they 
are  moft  coloured,  x  Shews  the  internal  coat 
of  the  eyes,  before  demonftrated  under  the 
letter  /  fig.  i.  in  which  the  pyramidal  figures 
terminate. 

Here  alfo  about  the  lower  verge  of  the  head 
fome  parts  of  the  mouth  are  feen,  together  with 
the  two  horny  prominentlittleparts, wherein  the 
mufcles  of  the  teeth  or  jaws  are  in  part  fixed, 
and  alfo  the  mufcles  belonging  to  the  begin¬ 
ning  of  the  cefophagus.  But  I  pafs  by  all  thefe 
things  at  prefent,  nor  (hall  I  attempt  to  de¬ 
fcribe  the  organs  of  hearing,  or  thofe  of  fmell- 
ing,  as  I  have  not  been  hitherto  able  to  ob¬ 
ferve  any  veftiges  of  fuch ;  though  I  Should 
fcarce  believe,  that  the  all-powerful  Creator, 
who  hath  given  to  the  Bees  the  organs  of  fight 
fo  wonderfully  formed,  fhould  deny  them 
organs  for  the  other  fenfes.  But  fo  great  is 
our  weaknefs,  that  we  are  not  able  to  compre¬ 
hend  and  underftand  natural  things. 

It  is  likewife  very  difficult  and  hard  to  find 
the  organs  now  mentioned  in  fifties  and  many 
other  animals,  becaufe  they  have  no  external 
pafiage  or  opening.  Thus  I  have  obferved  in 
the  Chameleon,  that  the  aperture  of  the  organ 
of  hearing  opens  into  the  mouth  ;  which  is 
’likewife  the  cafe  in  the  Frog.  And  hence  it 
necefiarily  follows  that  the  knowledge  of  the 
Structure  of  one  animal  throws  a  light  on,  and 
fhews  us  the  way  to  that  of  another.  Indeed, 
comparative  anatomy  is  a  moft  faithful  and 
liberal  miftrefs,  fince  the  parts  that  are  obfcure 
and  hard  to  be  feen  in  one  animal,  may  be 
fometimes  very  diftinótly  traced  in  another. 
Before  I  difmifs  the  eyes,  I  ftiall  firft  briefly 
fubjoin  here  what  I  have  feen  and  obferved 
about  thofe  of  fome  other  infeös. 

The  eyes  we  have  been  hitherto  defcribing 
are  formed  in  like  manner  in  the  working 
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Bee  :  there  is  however  this  difference  that  in 
the  latter  they  are  vaftly  fmaller,  and  there¬ 
fore  have  the  fewer  number  of  inward  fibres. 
But  to  proceed  in  order,  I  ftiall  here  obferve, 
that  if  the  skull,  together  with  the  cornea  of 
thefe  three  little  eyes,  be  taken  off  the  head  at 
the  fame  time,  then  immediately  between 
thefe  eyes,  and  under  the  antennae  or  horns, 
are  obferved  two  oblong  pulmonary  bladders, 
which  I  have  not  feen  in  the  head  of  the 
male,  and  which  probably  make  the  working 
Bee  light,  and  give  it  a  greater  agility.  There 
is  a  larger  quantity  of  fat  in  the  head  of  the 
working  Bee  than  in  that  of  the  male.  This 
fat  being  placed  on  a  piece  of  very  thin  glafs, 
and  left  fo  until  it  is  dried,  becomes  entirely 
pellucid,  becaufe  its  tender  connecting  white 
membranes  grow  dry  by  this  means,  and  hence 
alfo  the  pulmonary  tubes  diftributed  through 
this  fat  now  become  confpicuous.  This  fat 
adheres  in  a  wonderful  manner,  linked  as  it 
were,  and  twifted  under  the  skull  ;  the  muf- 
cular  fibres  of  the  jaws  are  alfo  here  more 
numerous  than  in  the  head  of  the  male. 
But  the  brain,  the  tranfverfe  cortical  or  gray 
fibres,  and  the  cortical  fubftance  of  the  brain 
itfelf,  are  here  conftituted  in  like  manner  as 
in  the  head  of  the  male  Bee,  but  they  are 
clearer  and  more  eafily  examined  ;  for  the  in¬ 
verted  pyramidal  fibres  fituated  above  are  fewer 
in  the  working  Bee,  and  do  not  all  prevent 
the  fubjacent  parts  being  feen. 

The  eyes  of  the  Wafp  are  conftruCted 
nearly  in  the  fame  manner,  and  in  their  ex¬ 
ternal  and  internal  form  referable  the  Turkish 
kidney-beans,  being  bent  fomewhat  inwardly 
towards  the  fides  of  the  horns  or  antennae, 
as  if  there  was  fome  part  cut  off  there.  The 
internal  fibres  anfwer  to  the  external  divifions, 
as  before  obferved  ;  for  as  the  pyramidal  fibre 
is  extended  by  every  divifion,  it  necefiarily 
follows,  that  the  internal  figure  of  the  eye  is 
entirely  like  the  external. 

In  many  fpecies  of  infeCts  there  is  a  conft- 
derable  and  wonderful  difference  in  refpeét  to 
the  external  figure  of  the  eye.  How  the  eye 
of  the  Rhinoceros  Beetle  is  difpofed  and 
faShioned,  is  Shown  by  its  figure. 

In  the  Bee  of  Goedaert,  which  is  really  a 
dunghill  Fly,  the  eye  is  framed  nearly  in  the 
fame  manner  as  in  the  working  Bee ;  for  under 
the  divifions  of  its  cornea,  there  are  likewiie 
placed  a  great  number  of  pyramidal  inverted 
fibres,  which  being  broken  oft  with  the  cor¬ 
nea,  a  very  beautiful  red  or  fomewhat  pur¬ 
plish  matter  prefents  itlelf ;  but  when  the 
cornea  is  removed  from  the  pyramidal  fibres 
without  hurting  them,  they  appear  yellowifti. 
There  are  likewife  innumerable  pulmonary 
tubes  in  this  eye,  and  a  great  quantity  of  fat. 

In  the  Libella,  or  Fly  of  Dr.  Hooke,  called 
by  the  Englifti  the  Dragon-Fly,  and  in  Dutch 
Puyftebyter  and  Rombout,  the  eye,  in  refpeCt 
to  its  external  divifions  and  internal  pyramidal 
fibres,  differs  conliderably  from  the  eye  ot  the 
Bee  ;  for  the  upper  divifions  are  much  larger 
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in  it,  than  the  lower,  and  the  internal  pyramidal 
inverted  fibres,  which  anfwer  to  tne  upper  di- 
vifions,  are  in  the  fame  mannei  much  larger 
than  thofe  which  are  connected  with  the  lower. 
The  colour  of  the  larger  pyramidal  fibres  is 
purplifh,  but  the  fmaller  are  dufky  or  blackifh. 
It  would  indeed  be  worth  while  to  fpend  fome 
time  in  the  examination  of  this  eye,  becaufe  a 
very  large  affortment  of  thefe  fibres  is  diftindtly 
vifible  in  it,  and  may  be  conveniently  enough 
managed  ;  befides  that  in  the  hexangular  divi- 
fions  of  thefe  fibres,  which  are  received  into 
the  cavities  of  [the  cornea,  fome  myfteries  feem 
to  be  ftill  hidden.  I  hope  I  fhall  be  able  to  in- 
vefiigate  them  at  fome  other  time,  when  I  fhall 
enter  into  a  more  exadt  examination  of  the  many 
obfervations  that  I  have  hitherto  propofed  ;  for 
the  attentive  fpirit  that  is  necefiary  in  luch  a 
number  of  things  as  are  treated  of  therein, 
muft  at  times  relax  and  grow  languid ;  and  there¬ 
fore  I  fhall  not  deny  but  that  I  may  probably  be 
in  fome  things  deceived. 

Some  one  may  here  objedt  that  the  parts  hi¬ 
therto  defcribed  are  not  eyes,  but  furely  nothing 
is  more  plain  and  evident.  The  juftly  celebrated 
Hooke  made  feveral  experiments  to  prove  this : 
among  others  he  wounded  thefe  eyes  and  cut 
off  a  part  of  them,  by  which  means  the  crea¬ 
tures  loft  their  fight  entirely.  This  experiment 
may  be  made  with  little  trouble  ;  and  whereas 
the  wound  and  pain  occafion  fome  change  about 
the  fight,  nothing  more  is  necefiary  but  to  cover 
thefe  eyes  with  a  little  black  paint  mixed  with 
oil,  with  a  pencil,  by  this  means  thefe  infects 
become  blind,  and  by  all  their  adtions  immedi¬ 
ately  fhew  a  perfedt  defedl  of  fight.  This  ex¬ 
periment  may  be  beft  made  on  thofe  Files, 
the  eyes  whereof  have  no  hairs,  and  therefore 
may  be  eafily  coloured.  It  is  wonderful  to  fee 
how  tame  and  gentle  the  Fly  becomes  when  its 
eyes  are  thus  covered  with  paint ;  it  buffers  itfelf 
to  be  caught  every  moment,  and  when  it  runs 
or  flies,  you  will  fee  it  Humbling  everywhere, 
and  when  this  happens  it  is  driven  back,  like  a 
ball,  by  whatever  oppofes  it;  unlefs  it  fhould 
perhaps  fix  itfelf  quick  enough  by  the  help  of 
its  claws,  and  thus  avoid  falling,  as  I  have 
fometimes  obferved. 

This  is  the  ftrudture  of  the  Bee’s  eye,  and 
of  the  eye  of  other  infedts  in  general.  The 
famous  Dr.  Hooke  hath  endeavoured  to  exhibit 
a  magnified  figure  of  fuch  an  eye,  defigned  from 
the  Libella  in  the  twenty-third  and  twenty-fourth 
plates  of  his  juftly  celebrated  micrography.  It 
will  be  now  asked  by  what  means  is  the  fenfe 
of  vifion  performed  in  Bees  and  other  infedts  ? 

I  anfwer,  that  the  conftrudtion  of  the  eye  fhews 
clearer  than  the  light  at  noon,  that  vifion  is  not 
performed  in  it,  as  it  is  in  us,  and  many  other 
animals,  by  collecting  the  rays  of  light,  which 
palling  through  the  pupil  fall  upon  the  retina  ; 
but  merely  by  the  contadt  of  thefe  inverted  py¬ 
ramidal  fibres,  formed  by  the  light  propelled 
through  the  cornea.  Thefe  eyes  are  fo  difpofed 
as  to  receive  the  appearances  of  things  by  the 
Ample  appulfe  of  the  refiedted  light :  and  this 
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method  of  fenfation  cannot  but  be  very  lively. 
But  as  the  pupil  is  never  in  thefe  creatures  con¬ 
tracted  as  it  is  in  us,  nor  hath  any  foramen  or 
aperture,  hence  it  follows  that  the  fenfe  of 
feeing  muft  be  very  perfedt  in  infedts,  on  ac¬ 
count  of  the  great  number  of  rays  which  con- 
ftantly  fall  on  their  eyes.  And  hence  it  likewife 
is,  that  many  infedts  fee  in  the  night :  the 
Dragon-Fly,  therefore,  from  the  fame  caufe, 
very  quickly  catches  its  prey  flying.  The  organs 
of  fight,  which  infedts  pofiefs,  can  by  no  means 
be  compared  with  our  eyes,  or  with  the  camera 
obfcura,  formed  upon  their  principle,  in  which 
the  appearances  of  things  are  by  the  help  of  re¬ 
flexion  painted  on  a  paper  or  white  cloth.  On 
this  occafion  I  cannot  but  infert  an  incident, 
which  the  illuftrious  and  incomparable  Boyle, 
in  his  treatife  of  colours,  relates  of  a  blind  per- 
fon,  who,  by  diftinguifhing  the  roughnels  of 
coloured  fubftances,  could  accurately  diftinguifh 
their  feveral  colours  by  his  fingers.  This  method 
of  feeing,  if  it  may  be  fo  called,  being  perform¬ 
ed  by  touching,  is  in  fome  meafure  like  that 
which  obtains  in  the  eyes  of  infedts.  But  how 
this  vifion  is  really  performed  in  infedts,  and 
by  what  means  that  great  number  of  pyrami¬ 
dal  fibres  are  excited  by  the  light  falling  on 
them,  as  alfo  how  this  motion  is  communicated 
to  the  fubjacent  reticulated  membranes,  and 
from  them  afterwards  is  conveyed  to  the  tranf- 
verfe  fibres  underneath ;  and  from  thefe  again 
to  the  cortical  fubftance  of  the  brain  ;  from  the 
latter  to  the  nerves  and  at  length  to  the  origina¬ 
tion  of  the  marrow  or  brain,  no  perfon  can  ex¬ 
plain  :  this  can  be  known  only  to  the  all- feeing 
Creator  of  the  univerfe.  He  alone  can  tell  whether 
vifible  appearances  or  objedts  in  infedts  are  ftopt 
on  the  uvea  or  not.  It  is  enough  for  me  to  con- 
fefs  my  own  weaknefs,  and,  after  explaining 
the  conftrudtion  of  this  eye,  to  proclaim  aloud 
the  praifes  of  the  fupreme  Architect,  I  muft 
likewife  acknowledge  that  I  began  thefe  obfer¬ 
vations  with  the  greateft  pleafure  at  the  end  of 
September  in  this  year  1673,  and  that  they 
gave  me  more  delight  than  if  I  had  feveral 
hundreds  years  added  to  my  life.  *  I  hope  that 
this  matter  will  fhew  the  omnipotence  and  un¬ 
limited  power  of  God,  and  inflame  with  the 
moft  ardent  love  towards  their  Creator,  thofe 
frozen  fouls,  which  ftill  deny  the  divine  pro¬ 
vidence  in  refpedt  to  thefe  little  creatures.  In¬ 
deed  if  we  could  accomplifh  this  with  our 
labours,  it  ought  to  give  us  the  greateft  joy,  for 
it  is  for  this  purpofe  only  and  not  to  trifle  away, 
time,  or  acquire  immortal  fame  or  glory,  that 
we  ought  diligently  to  inveftigate  the  works  of 
God. 

I  likewife  faw  at  the  fame  time,  that  each  of 
the  antennas  or  horns,  where  they  are  articulated 
with  the  head,  have  three  or  four  diftindfc 
mufcles,  by  the  help  of  which  they  can  be 
moved  various  ways,  and  may  therefore  both 
affift  the  fight  and  defend  the  eyes  from  injury 
and  any  thing  ftriking  againft  them.  I  have  not 
attempted  to  difcover  the  mufcles  of  the  other 
joints,  whereof  the  antenna?  or  horns  confift  y 
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for  they  are  fo  minute  that  neither  the  eyes, 
the  hands,  nor  the  undemanding  of  man, 
nor  our  inftruments  we  ufe  can  examine  them 
juftly.  The  fame  muft  be  acknowledged  of 
the  mufcular  fibres  of  the  jaws  or  teeth,  fince 
we  are  incapable  of  difcovering  their  excel¬ 
lent  conftrudtion  and  beauty,  or  of  juftly  de¬ 
ferring  or  delineating  them.  I  fhall,  how¬ 
ever,  fay  fomething  of  the  feather-like  hairs 
of  the  head  of  the  Bee,  when  I  treat  of  thofe 
of  the  thorax ;  which  I  fhall  now  proceed  to 
deferibe. 

The  external  figure  of  the  thorax  is  in  the 
upper  part  convex,  but  towards  the  hinder 
parts  it  is  finuated,  and  is  adorned  with  a 
fomewhat  prominent  margin  about  its  extre¬ 
mity.  On  each  fide  of  the  anterior  part 
there  appear  the  fcapulae  or  fhoulder-blades, 
by  which  the  wings  are  joined  :  a  little  lower 
on  each  fide  under  the  wings  and  fcapulae 
are  feen  the  points  of  refpiration  j  whereof 
the  orifices  are  oval,  and  furrounded  with  a 
horny  margin.  The  under  face  of  the  breaft 
is  divided  into  two  parts,  which  are  ftretched 
fomewhat  obliquely  and  bent  downwards,  and 
give  infertion  to  the  laft  pair  of  legs  joined  to 
the  lower  edge,  as  the  firft  pair  of  legs  are 
articulated  with  the  fore  parts  of  the  breaft : 
thefe,  when  the  head  is  drawn  from  the 
trunk  of  the  body,  adhere  to  the  head,  and  are 
pulled  off  with  it.  The  breaft  is  of  a  horny 
or  bony  fubftance,  and  is  thick  fet  above,  be¬ 
low,  and  on  the  fides  with  feather-like  hairs, 
which  are  of  equal  fize  and  length  in  the 
upper  region  of  the  breaft.  Thefe  hairs, 
which  are  diftributed  over  the  whole  furface 
of  the  body,  and  are  found  even  in  the  head 
of  the  common  or  working  Bee,  as  alfo  between 
and  under  the  horns  of  the  males,  are  all  of 
them,  as  hath  been  faid  before,  perfectly  like 
downy  feathers,  and  particularly  like  the  down 
of  Swans,  or  thofe  remarkable  hairy  feathers 
conl'picuous  in  the  tails  of  Peacocks  ;  the  mid¬ 
dle  ftalk  of  which  feathers  is  furrounded  with 
many  fcattered  lateral  hairs. 

Before  I  proceed  to  the  difledtion  of  the 
internal  parts,  I  muft  repeat  again  that  Bees 
produce  their  humming  noife  with  their  wings 
only :  fince  the  fmall,  membranous,  move- 
able  wings  at  the  fhoulders,  may  eafily  pro¬ 
duce  fuch  a  noife,  by  means  of  the  air  pro¬ 
pelled  from  the  fubjacent  pulmonary  tubes : 
for  no  points  of  refpiration  open  into  the 
mouth,  which  is  to  be  well  obferved  :  to  this 
may  be  added,  that  the  narrownefs  of  the 
trunk  is  not  adapted  for  modulating  the  air ; 
if  any  of  the  latter  ftiould  be  impelled  thither 
out  of  the  ftomach,  in  which  indeed  I  have 
found  air.  The  wings  of  Flies  are  wonder¬ 
fully  formed  in  that  part  where  they  make 
this  noife  ;  though  this  ftrudture  is  very  diffe¬ 
rent  in  the  various  kinds,  Some  Locufts  in¬ 
deed  make  a  noife  by  the  rufhing  together  of 
the  wings  ;  and  for  this  purpofe  nature  has 
given  them  near  the  hinder  part  of  the  wing 
towards  the  breaft  a  fmgular  fmall  part,  which, 
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when  moved,  forms  a  diftindt  found  like  a 
thin  plate  of  metal.  Other  fpecies  of  Locufts 
make  a  noife  by  rubbing  their  wings  againft 
their  legs.  Crickets  and  Mole-Crickets  mo¬ 
dulate  the  air  in  fuch  a  manner  by  the  help  of 
their  wings,  that  the  chirping  noife  they  make 
is  produced  from  thence.  The  Grafshopper 
has  two  peculiar  fmall  drums,  like  the  drum 
of  our  ear,  which,  being  ftruck  by  the  help 
of  two  lunated  cartilages,  vibrate  the  air  in 
fuch  a  manner  as  to  produce  that  found.  Bee¬ 
tles  make  a  noife  by  rubbing  the  horny  parts 
of  their  head  againft  the  articulations  of  the 
breaft,  and  the  parts  about  the  tail  with  the 
cafes  of  their  wings.  All  the  infedts  to  which 
nature  gave  fmgular  organs  for  making  a 
noife  are  of  the  male  fex  :  this  may  be  feen 
diftindtly  in  the  Locufts,  Grafshoppers,  and 
others,  the  females  of  which  make  no  noife.' 
In  regard  to  the  wings  of  Bees,  we  may  ob- 
ferve  they  are  here  and  there  briftly,  and  that 
the  veins  and  nerves  confpicuous  in  them, 
are  only  fcattered  pulmonary  tubes,  by  the 
help  of  which,  as  we  have  before  exprefled 
in  words  and  figures,  the  wings  are  for  the 
moft  part  difpanded. 

The  contents  of  the  thorax  are  various  : 
they  are  the  moving  fibres  of  the  legs  and 
wings,  and  alfo  fome  which  are  defigned  for 
moving  the  abdomen,  and  others  for  moving 
the  neck.  Thefe  mufcular  fibres  fill  almoft 
the  whole  thorax.  The  other  parts  to  be 
found  there  are  the  pulmonary  tubes,  fome 
fat,  the  gullet,  and  the  fpinal  marrow :  all 
thefe  I  fhall  now  pafs  by,  and  only  fay  fome¬ 
thing  of  the  mufcular  fibres,  and  fhall  then 
proceed  to  the  contents  of  the  belly.  On  this 
occafion  I  fhall  give  a  defeription  of  the  fpinal 
marrow.  The  mufcular  fibres  of  the  breaft, 
as  we  have  already  related,  fill  its  whole  cavity, 
and  may  be  divided  eafily  into  thofe  which  move 
the  fore,  middle,  and  the  hinder  legs,  and 
into  thofe  which  ferve  to  move  the  wings : 
for  where  thefe  parts  are  fituated,  there  are 
feen  the  tendons  of  thofe  fibres,  which  are 
afterwards  expanded  and  flefhy  in  the  thorax, 
and  afterwards  becoming  tendinous,  above  in 
the  upper  region  of  the  breaft,  are  there  fixed 
as  it  were  into  an  horny  little  part.  The 
fibres  which  are  implanted  in  the  middle  of 
the  thorax  ftand  almoft  perpendicular,  but 
thofe  which  are  inferted  fomewhat  lower  to¬ 
wards  the  fides,  are  more  oblique  ;  and  thofe 
that  are  in  the  anterior  part  united  to  the  legs, 
run  entirely  oblique  and  are  almoft  flat. 
Where  the  mufcles  are  fixed  to  the  wings, 
there  is  a  kind  of  diftindt  articulation,  befides 
that  by  the  help  of  which  the  greateft  mo¬ 
tion  of  the  wings  is  performed.  If  the  fibres 
of  the  thorax  are  feparated  from  each  other, 
they  divide  into  oblong  hairs,  as  it  were,  which 
are  connected  with  delicate,  white,  nervous, 
and  tranfverfe  fibrillae,  and  are  at  length  here 
divided  fo  minutely,  that  I  muft  defift  from 
further  fcarch  ;  being  filled,  as  before,  with 
admiration  of  the  divine  Architect,  who  here 
K  k  k  in 
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in  a  fmall  fibre  manifests  to  rue  bis  omnipo¬ 
tence  and  my  weaknefs.  For  to  this  puipofe 
only,  and  that  we  may  terminate  our  greateft 
defires  and  fixength  in  him  and  in  his  pleafure, 
all  his  works  are  offered  to  our  contemplation. 
When  I  opened  the  margin  or  verge  before- 
mentioned,  and  which  is  vifible  in  the  hinder 
extremity  of  the  thorax,  it  appears  full  only 
of  pulmonary  tubes  and  fat. 

The  parts  contained  in  the  abdomen  of  the 
male  are  indeed  as  admirable  as  thofe  which 
I  have  before  explained  as  fituated  in  that 
part  of  the  working  Bee  and  of  the  female. 
But  as  no  difference  occurs  here  in  regard  to 
the  ftomach,  inteftines,  and  other  parts,  I 
fhall  defcribe  only  the  organs  of  generation  in 
the  male :  for  thus  the  difference  between 
this  male  and  the  female,  which  has  an  ovary, 
and  alfo  between  that  and  the  working  Bee, 
which  is  not  furnifhed  with  either  male  or 
female  organs,  will  be  more  evident.  After 
this  a  fhort  defcription  of  the  fpinal  marrow 
fhall  conclude  the  whole  of  this  diffeCtion. 
Though  this  fpinal  marrow  be  formed  alike  in 
each  of  the  three  kinds  of  Bees,  yet  I  chufe 
rather  to  defcribe  it  particularly  in  the  male 
than  in  the  working  Bee,  becaufe  the  male 
has  a  larger  body. 

The  genital  organs  of  the  male  are  ex¬ 
tremely  large  and  very  eafily  vifible  ;  for  they 
poffefs  the  whole  abdomen,  nay,  the  abdo¬ 
men  of  the  males  feem  to  be  larger  than  that 
of  other  Bees,  that  it  may  be  capable  of  con¬ 
taining  them.  This  will  be  teftified  by  the 
mod  ferene  duke  of  Tufcanv,  Cofmus  III. 
who  in  the  year  1668,  in  company  with  the 
illuftrious  Air.  Thevenot,  vouchfafed  to  view 
at  my  houfe,  with  great  admiration  at  the 
fupreme  Creator,  thefe  parts  in  the  Bee,  and 
gracioufly  to  honour  my  labours  by  this  un¬ 
merited  vifit.  The  genitals  of  the  male  Bee, 
if  we  confider  the  fmallnefs  of  the  whole 
infeCt,  by  far  furpafs,  with  refpeCl  to  the  quan¬ 
tity  of  fperm,  thofe  of  all  other  animals  what- 
foever.  That  feed  is  contained  chiefly  in  the 
feminal  vehicles  or  bladders,  as  is  the  cafe  in 
other  infeCts,  and  in  larger  animals,  as  Moles, 
Hedge-hogs,  and  Rats,  which,  as  they  are 
dwelled  with  abundance  of  fperm,  have  greater 
plenty  of  it  collected  in  thefe  bladders  than  in 
their  tefiicles.  I  could  almoft  fay  that  it  is 
fo  in  man  likewife  3  for  when  I  compare  the 
narrownefs  of  the  filament  or  veffel  of  the 
tefticle  with  the  capacity  of  the  feminal  blad¬ 
ders,  and  at  the  fame  time  confider  the  quan¬ 
tity  of  the  feminal  matter,  generated  in  the 
vehicles  themfelves,  that  it  is  not  transferred 
thither,  according  to  the  common  opinion,  out 
of  the  tefiicles.  But  to  proceed  ;  we  muft  ac¬ 
curately  obferve,  that  the  parts  which  con¬ 
tribute  to  generation,  and  alfo  to  exclude  or 
expel  the  fperm  are  the  following :  two 
tefiicles,  Tab.  XXL  fig.  1.  a  a  ■,  two  vafa  de¬ 
terentia  b  b ;  thefe  are  difiended  c  c  on  eacli 
fide  to  a  larger  and  more  remarkable  fize  than 
the  tefiicles  themfelves  :  the  two  feminal  blad- 
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ders  or  vehicles  dd,  of  a  ftupendous  bulk  ;  the 
root  of  the  penis  ee  ;  a  very  confiderable  horny 
little  part  which  is  placed  j  fomewhat  towards 
the  anterior  end  in  the  thickeft  part  of  the 
root  of  the  penis ;  the  penis  itfelf,  or  the  part 
analogous  to  it  or  like  it  g  ;  another  little  part 
of  a  bright  red  colour  difiinguifhed  h  by  five 
divifions ;  and  under  it,  on  the  other  fide, 
another  but  larger  pyramidal  little  part  i : 
laftly,  there  are  the  two  pointed  kk  yellow  ap¬ 
pendages  of  the  pudendum,  with  red  ends, 
and  invefted  with  a  very  thin  skin,  which 
contain  this  ruddy  colour,  and  when  wounded 
readily  difcharges  it.  The  little  figure  mark¬ 
ed  fig.  ii.  0  reprefen ts  all  the  parts  hitherto 
recited  in  their  natural  fize.  The  tefiicles, 
fig.  i .  a  a  are  placed  in  the  upper  region  of 
the  abdomen,  and  fituated  as  it  were  at  the 
back  or  loins  ;  as  is  the  cafe  in  Birds,  Frogs, 
and  other  animals.  They  feem  to  me  to 
confift  of  tubes,  as  in  the  water  Beetle,  the 
genitals  of  which  I  fhall  hereafter  delineate» 
Innumerable  pulmonary  tubes  are  likewife  in- 
ferted  into  the  tefiicles,  which  greatly  prevent 
the  ftruCture  of  the  latter  from  being  invefti- 
gated  according  to  one’s  wifhes.  Thefe  are 
of  a  pale  citron  colour  with  a  tinge  of  purple> 
which  is  likewife  the  cafe  in  Silkworms.  The 
vafa  deferentia  b  b  are  very  fmall,  ilender,  and 
delicate  in  their  ftruCture,  and  appear  whitifh 
on  account  of  the  fperm  which  fhews  itfelf 
through  them  :  they  are  twifted  like  the  ten¬ 
drils  of  a  vine;  nor  do  they  appear  to  the  ob- 
ferver  until  after  the  pulmonary  tubes,  which 
join  together  their  knots  and  convolutions,  are 
gently  and  by  degrees  cut  off  with  great  care 
and  very  tedious  labour.  Thefe  pipes  are  fo 
ftrongly  connected  with  the  winding  of  the 
vafa  deferentia,  and  with  that  part  of  them 
which  becomes  broader,  and  alfo  with  the 
tefiicles  themfelves,  that  they  feem  to  con- 
ftitute  as  it  were  one  body  with  all  thefe  parts* 
The  vafa  deferentia  are  here,  as  they  are  in 
man  and  brute  animals,  joined  by  one  extre¬ 
mity  to  the  tefiicles :  a  little  further  examina¬ 
tion  fhews  very  plain,  how  thefe  vafa  defe¬ 
rentia  are  dilated,  and  referable  as  well  in  re- 
fpeCt  to  their  colour  as  the  inferted  pulmonary 
tubes,  fecondary,  or  other  tefiicles.  But  be¬ 
ing  more  accurately  examined,  they  difcover 
within  a  confiderable  cavity,  which  the  tefiicles 
have  not.  They  are  likewife  of  a  glandular 
ftruCture,  and  are  difiended  with  a  feminal 
matter,  which  immediately  flows  out  of  them 
when  wounded.  Before  thefe  veffels  are  con¬ 
nected  with  the  root  of  the  penis  and  open 
into  its  cavity,  they  are  a  fecond  time  con- 
traded  in  a  remarkable  manner,  and  appear 
only  Ample  tubes,  or  fmall  feminal  veffels  : 
they  are  at  length  inferted  by  their  other 
extreme  into  the  lower  part  of  the  fpermatic 
bladders.  I  think  that  in  this  dilatation  c  c  of 
thefe  veffels,  a  feminal  matter  is  certainly 
fecreted ;  and  in  like  manner  I  do  not  doubt 
but  the  fame  happens  in  man,  where  the  vafa 
deferentia  are  dilated  into  the  form  of  bladders. 

Next 
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Next  the  vafa  deferentia  are  placed  the  femi¬ 
nal  veficles  d  d-,  thefe  are  wonderfully  large, 
and  are  full  of  feminal  matter  j  they  are  whiter 
than  fnow,  and  are  of  a  very  fine  texture. 
They  feem,  indeed,  to  be  of  a  glandular  con- 
ftrudion,  only  that  the  mufcular  fibres  alfo,  by 
the  help  of  which  they  are  contracted  to  call; 
out  the  fperm,  run  through  them ;  fuch  a  con¬ 
traction  is  common  to  all  the  other  mufcular 
fibres,  after  they  are  drawn  out  of  the  body : 
I  have  feen  even  thefe  veficles,  after  being  taken 
out  of  the  body  of  the  Bee,  contract:  and 
wrinkle  themfelves  up  by  degrees.  Here  we 
fhould  well  obferve,  that  near  the  beginning  of 
the  root  of  the  penis  two  remarkable  nerves  n  n 
are  inferted  in  the  fpermatic  veflels,  and  which 
give  many  branches  both  to  thefe  veflels  and 
to  the  root  of  the  penis,  contributing  to  the 
motion  and  titillation  of  thefe  parts.  That 
part  of  the  fpinal  marrow  m,  from  which  thefe 
nerves  arife,  is  here  delineated  fomewhat  late¬ 
rally.  Near  thefe  nerves  likewife,  there  appear 
two  other  little  parts  or  ligaments  /  /,  by  the 
intervention  of  which  the  genital  parts  are  tied 
or  fattened  in  their  places  in  the  abdomen,  fo 
that  they  cannot  go  out  of  their  proper  fitua- 
tion  without  force :  this,  however,  I  would 
not  have  underttood  of  the  root  of  the  penis, 
and  fome  other  parts  which  are  moveable,  as 
fhall  be  fhewn  hereafter. 

Near  the  orifices  of  the  feminal  bladders  and 
vafa  deferentia,  when  the  latter  are  more  con¬ 
tracted,  the  root  of  the  penis  fhows  itfelf, 
Tab.  XXL  fig.  i.  e  e it  is  a  confiderable  long 
and  crooked  tube ;  it  becomes  the  more  dilated 
and  diftended,  the  more  it  advances  toward 
the  outfide,  until  at  length  it  expands  itfelf  into 
a  globe  of  confiderable  thicknefs,  and  being 
then  fomewhat  contracted  again,  it  forms  at 
laft  a  more  confiderable  oval  tubercle  or  fwel- 
ling.  On  the  infide  in  this  dilatation  of  the 
root  of  the  penis,  there  adheres  a  pelucid  horny 
part,  of  a  deep  brown,  but  fomewhat  ruddy 
colour,  and  fet  with  lmall  cavities  f  This 
part  appears  to  be  divided  in  the  middle,  and 
in  that  place  is  feen  the  limpid  and  clear  colour 
of  the  penis.  In  the  anterior  or  fore  fide,  but 
a  little  on  one  fide  of  the  part  juft  now  men¬ 
tioned,  may  be  obferved  two  other  horny, 
fhorter,  and  fmaller  parts,  which  feemed  to  be 
joined  together.  The  ftrudure  of  the  root  of 
the  penis  is  nervous  or  cartilaginous,  not  yet 
hardened.  Where  this  root  is  diftended  with 
fperm,  it  is  much  whiter  than  where  its  fub- 
ftance  is  more  plainly  feen,  being  in  fuch  parts 
limpid,  and  not  fo  white,  but  rather  refembling 
glais.  This  is  the  cafe  likewife  in  the  femi¬ 
nal  bladders  ;  where  thefe,  not  yet  fwollen 
with  the  feminal  matter,  prefent  their  proper 
fubftance  to  view. 

Under  the  little  part  iuft  now  deferibed,  and 
fomewhat  on  one  fide  of  it,  appears  the  penis  gy 
or  the  part  that  feems  moft  analogous  to  a  pe¬ 
nis  ;  of  this  I  fhall  fpeak  more  largely  hereafter. 

On  the  other  fide  is  feen  b  that  the  genital  vef- 
fels,  which  appear  to  be  diftinguiflhed  into  five 
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divifions,  and  a  little  lower,  and  as  it  were  oil 
the  other  fide,  there  is  feen  another  fimilar  but 
undivided  little  part  /,  which  when  difteded  is 
found  to  be  fhaggy,  unequal,  and  as  it  were 
briftly.  The  former  little  part  which  is  divid¬ 
ed  by  five  rings,  appears  alfo  to  be  of  the  fame 
ftrudure.  Thefe  three  hinder  little  parts,  as 
well  as  the  fubjacent  and  hollow  appendages  kk , 
appear  wrinkled  and  contracted,  like  compref» 
fed,  tender,  and  delicate  membranes ;  the  rea- 
fon  of  which  will  be  foon  fhewn.  The  fe¬ 
minal  veficles  therefore,  as  has  been  obferved, 
and  the  vafa  deferentia,  as  well  in  their  begin¬ 
ning  near  the  tefticles,  as  where  they  terminate 
after  they  have  grown  narrower,  as  alfo  the 
root  of  the  penis,  every  part  of  thefe  is  pellu¬ 
cid  :  wherefore,  whenever  they  are  difeharged 
of  feed,  they  appear  like  white  glafs,  or  like 
veal,  or  any  other  jelly :  but  when  the  fperm  is 
feparated  in  the  veficles  or  root  of  the  penis* 
there  is  then  a  very  fine  appearance,  as  of  glafly 
marble  or  agat,  diftinguifhed  or  variegated  with 
white  fpots.  This  is  a  fhort  defeription  of  what 
belongs  to  the  ftrudure  of  thefe  parts :  many 
things  more  may  be  obferved,  which  I  fhall 
defer  to  another  opportunity.  If  we  confider 
the  ufe  of  thefe  parts  in  coition,  and  the  man¬ 
ner  the  fperm  is  fecreted,  thefe  are  indeed  fo 
admirable  that  they  almoft  furpafs  all  that  has 
been  hitherto  faid.  For  the  little  part  which 
we  have  called  the  penis  g ,  as  alfo  the  other 
part  with  its  five  rings  h,  and  the  clofed  and 
pointed  appendages  kk,  are  all  of  them  ereded, 
and  in  the  eredion  turn  and  invert  themfelves 
in  fuch  a  manner,  that  their  internal  furface  is 
turned  perfedly  out :  this  is  done  in  the  fame 
manner  as  we  take  off  our  glove,  or  pull  the 
skin  off  a  Hare  or  other  fuch  animal,  by  turn¬ 
ing  the  infide  out.  Hence  I  am  in  doubt 
whether  this  fhould  be  called  an  eredion,  rather 
than  an  inverfion,  produced  by  the  heat  of  the 
parts ;  all  thefe  parts  are  at  the  fame  time  alfo 
diftended  with  air.  Indeed  I  do  not  remem¬ 
ber  to  have  hitherto  feen  any  thing  in  nature 
wherewith  I  can  compare  this  adion.  I  am 
fenfible  that  Snails  turn  out  their  horns,  and 
take  them  in  nearly  in  the  fame  manner ;  but 
the  air  contributes  nothing  to  this,  the  whole 
adion  is  evidently  performed  by  the  help  of 
confpicuous  and  elegantly  conftruded  mufclesj 
but  this  does  not  happen  in  regard  to  the  erec¬ 
tion  in  the  Bee.  If  many  Bees  are  kept  toge¬ 
ther  in  a  box,  it  frequently  happens  that  thefe 
parts  are  obferved  to  turn  themfelves  out  of 
their  body  in  the  manner  juft  mentioned  :  and 
on  this  occafion  I  have  alfo  found  that  the  fame 
thing  may  be  effeded  by  art ;  that  is,  by  tak¬ 
ing  the  body  between  the  fingers,  and  then 
exprefting  or  fqueezing  thefe  parts  out  at  the 
hinder  part. 

When  the  male  is  about  to  difeharge  the 
fperm,  or  to  ered  or  rather  evolve  the  penis, 
then,  that  I  may  now  fpeak  in  general  of  the 
extuberance  of  the  genitals,  the  clofed  and 
pointed  appendages  are  turned  out.  This  is 
performed  in  thefe  as  well  as  the  reft  of  the 
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parts,  by  the  air  which  is  impelled  inwards, 
for  at  that  time  they  are  all  inflated  with  wind. 
The  inverfion  of  thefe  parts  is  pei  formed  in 
this  manner ;  the  extreme  and  hairy  part,  Tab. 
XXI.  fig.  hi.  r.  of  the  pudendum  is  fir  ft 
forced  out  by  the  Bee,  and  then  the  horny  q  q 
extremity  of  the  fame  pudendum  is  likewife 
advanced  out  from  the  laft  rings  of  the  body, 
and  at  the  fame  time  the  root  of  the  penis  e  e, 
together  with  the  faid  horny  part  f  contained 
in  it,  ftarts  or  is  thrown  forward,  and  the  vafa 
deferentia  c  c,  and  feminal  veficles  d  d,  are  like¬ 
wife  drawn  fomewhat  towards  the  fore  parts. 
Afterwards  the  four  diftinft  little  parts  begin  to 
fwell  and  throw  thernfelves  out  of  the  body ; 
that  is,  the  two  pointed  appendages  k  k,  the 
pyramidal  particles  i,  and  the  fine  ringed  little 
part  h.  Before  thefe  four  parts  are  erected  and 
thruft  forth,  one  may  fee  in  what  manner  they 
fwell  forwards  through  four  diftindt  little  cavi¬ 
ties,  fuch  as  are  feen  in  the  fingers  of  a  glove, 
when  you  have  juft  begun  to  invert  them. 
And  further,  one  of  the  clofed  appendages,  as 
alfo,  the  little  part  with  its  fine  rings  are  feen 
through  the  skin. 

The  appendages,  as  I  have  already  obferved, 
are  firft  inverted,  and  their  balls  is  then  turned 
out.  Tab.  XXI.  fig.  iv.  /  /,  when  we  fee  their 
clofed  extremities  ftill  lying  between  them  and 
not  yet  inverted.  But  the  pyramidal  little  part 
alfo  i  is  then  unfolded  more  and  more  upwards, 
as  well  as  the  fine  ringed  little  organ  h ;  the 
horny  part  alfo  fituated  at  the  root  of  the  pe¬ 
nis  ƒ  is  then  propelled  or  pufhed  further  for¬ 
wards,  and  is  fixed  higher  in  the  horny  little 
part  of  the  pudendum  q  q ;  but  the  hairy  part 
of  this  is  no  way  changed  in  its  fituation. 

Then  the  appendages  being  by  degrees  en¬ 
tirely  inverted,  appear  diftended  and  fwollen. 
Tab.  XXII.  fig.  i.  k  k,  at  which  time  the  root 
of  the  penis  e,  together  with  its  interior  little 
horny  part/,  are  moved  yet  farther  outwards, 
and  this  begins  to  penetrate  fomewhat  deeper 
into  the  cavity  g  g  of  the  horny  or  bony  part 
of  the  pudendum  :  the  pyramidal  little  part  i 
alfo  is  now  turned  further  out,  and  the  little 
part  with  fine  rings  b ,  which  is  then  partly  in¬ 
verted  now  appears  to  the  eye  :  however,  the 
fhaggy  part  r  of  the  pudendum  as  yet  fuffers 
no  change. 

But  at  this  very  time  the  pyramidal  little  part 
fig.  ii.  i  is  at  length  all  turned  out  and  ex¬ 
panded,  and  the  other  little  part  likewife  fhews 
itfelf :  it  has  five  divifions,  and  fhort  briftly 
hairs ;  and  it  now  appears  very  elegantly  and 
beautifully  bent  hh.  This  makes  the  more  agree¬ 
able  fight,  as  thefe  five  divifions  are  of  a  bright 
red  colour,  but  the  reft  of  this  little  part  is 
membranaceous  and  whitith.  The  clofed  ap¬ 
pendages  k  k  retain  their  figure,  and  only  the 
horny  little  part  fituated  in  the  root  of  the  pe¬ 
nis,  is  by  degrees  more  and  more  thruft  out, 
and  is  further  introduced  into  the  horny  part  of 
the  genitals.  Hence  it  happens  that  the  root 
of  the  penis  e  becomes  ftraighter,  whilft  the 


NATURE;  or, 

fhaggy  part  r  of  the  pudendum  ftill  remains  a3 
it  was. 

If  one  continues  to  prefs  out  thefe  parts  fur¬ 
ther,  the  skin  being  the  pyramidal  little  part, 
and  that  which  has  five  divifions,  is  by  degrees 
widened  and  diftended  ;  and  hence  it  after¬ 
wards  happens,  that  what  is  called  the  penis, 
fig.  hi.  g,  appears  there  in  this  manner  ;  it 
turns  itfelf  entirely  out,  exhibiting  a  membrana¬ 
ceous  ftrudture,  and  beautiful  corrugations  in  the 
head  t.  Then  the  pyramidal  particle  i  like¬ 
wife  becomes  entirely  unfolded  and  expanded  ; 
and  the  horny  little  part/  enclofed  in  the  root 
of  the  penis,  is  entirely,  with  a  great  part  of 
the  root  itfelf,  preffed  out  of  the  body.  This 
is  forced  through  the  middle  of  the  horny. 
Tab.  XXII.  fig.  hi.  q  q,  and  hairy  r  r  part 
of  the  genitals :  hence  the  little  part  with  fine 
rings  is  then  likewife  dilated  and  extended  fo 
far,  that  on  each  fide  it  appears  wholly  reclined 
towards  the  hairy  part  r  r  of  the  pudendum. 
As  thefe  parts  are  pellucid,  the  horny  little 
part  f  is  feen  through  the  skin  of  the  penis, 
whilft  in  the  mean  time  the  little  part  with 
fine  rings  being  plainly  drawn  down  under  it, 
refembles  as  it  were  an  expanded  membrane, 
and  appears  marked  with  fome  lines  or  bright 
red  grooves  or  furrows,  between  which  are  feen 
its  five  divifions.  I  do  not  think  it  neceflary  to 
delineate  all  and  each  of  thefe  :  but  the  clofed 
appendages  k  k  are  then,  without  any  regard  to 
thefe  feveral  changes,  obferved  to  remain  in 
their  former  figure  and  fituation. 

Whilft  thefe  parts  are  in  this  ftate  below  the 
penis  as  it  is  called  g>  is  feen  a  confiderable 
aperture  u ,  which  appears  underneath  and  be¬ 
tween  the  divifions  of  the  horny  little  part  fi¬ 
tuated  inwardly  at  the  root  of  the  penis ; 
through  this  aperture,  not  only  the  faid  little 
organ  but  a  great  part  of  the  root  of  the  pe¬ 
nis  may  be  forced,  and  thus  will  caufe  the 
fperm  to  flow  plentifully  from  thence.  The  be¬ 
fore  defcribed  cavity  of  the  genitals  feems  from 
hence,  therefore,  to  be  the  true  paflage  u  of 
the  fperm,  though  for  fome  time  I  have  attri¬ 
buted  that  office  to  what  is  called  the  penis  gt-y 
but  I  obferve  that  this  as  well  as  the  other  parts 
is  clofed  and  has  no  orifice.  Wherefore  I  can¬ 
not  imagine  what  ufe  this  little  part  is  of ;  as 
I  do  not  yet  conceive  the  purpofe  of  that  other 
little  part,  which  one  may  take  for  a  penis. 
On  the  contrary,  I  think  I  very  clearly  fee  that 
the  internal  horny  particle  ƒ  is  made  in  order 
to  dilate  the  root  of  the  penis  with  its  ftiff- 
nefs,  and  to  preferve  it  when  opened,  by  which 
an  eafy  palfage  is  given  to  the  femen  through 
the  latter.  Indeed,  in  my  opinion  there  was 
a  neceffity  for  fuch  a  caution,  on  account  of 
the  great  impetus  wherewith  thefe  parts  are 
forced  out ;  for  if  that  little  part  were  not  hard 
as  horn,  the  faid  paflage  would  be  ealily  fqueez- 
ed  together,  and  conlequently  the  ejection  of 
the  feed  hindered.  But  whether  thefe  particles 
which  are  inflated  with  air,  contribute  to  pro¬ 
pel  the  reft  of  the  parts  out  of  the  body,  and 
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whether  the  cavity  through  which  I  fuppofe 
the  fperm  paffes,  are  natural  or  produced  by 
the  force  wherewith  I  preffed  thefe  parts  out 
of  the  body,  muff  be  ftill  more  accurately  in- 
veffigated,  for  thefe  are  not  fufficiently  clear 
to  me. 

It  is  now  time  to  defcribe,  the  peculiar  inver- 
fion  of  thefe  parts.  The  clofed  and  pointed 
appendages,  Tab.  XXI.  fig.  i.  k  k,  then  begin 
firff  to  emerge  and  to  be  inverted  by  degrees, 
fig.  hi.  and  iv.  k  until  at  length  they  are 
all  entirely  thrown  out,  Tab.  XXII.  fig.  i.  kk. 
At  the  fame  time  the  pyramidal  particle  pre¬ 
pares  to  iffue,  Tab.  XXI.  fig.  in.  and  iv.  i, 
and  turning  itfelf  more  and  more  about  it, 
Tab.  XXII.  fig.  I.  becomes  extuberant,  until 
finally  it  is  entirely  extended,  fig.  n.  i.  Then 
the  five  ringed  little  part,  Tab.  XXI.  fig.  i.  b, 
is  obferved,  fig.  hi.  and  iv.  b ,  to  appear  by 
little  and  little,  and  to  Invert  itfelf,  Tab.  XXII. 
fig.  I.  h ,  until  it  is  difplayed  a  little  more,  and 
then  it  is  entirely  inverted,  exhibiting  to  the 
eye  a  very  beautiful  fight,  fig.  ii.  bh.  In  the 
laft  place,  Tab.  XXL  fig.  i.  g,  the  penis,  as 
it  is  called,  is  by  degrees  propelled  between  the 
pyramidal  part  and  that  which  has  five  divifi- 
ons,  and  is  inflated  with  air,  Tab.  XXII.  fig. 
in.  g}  t ,  and  at  the  fame  time  the  quinque¬ 
partite  little  part  is  entirely  dilated*  and  under 
what  is  called  the  penis,  entirely  towards  the 
hairy  part  of  the  genitals  r  r.  In  the  mean 
time  whilff  thefe  things  are  doing,  the  root  of 
the  penis  e  and  its  inward  horny  particle  f  is  by 
degrees  moved  forward  and  thruft  out  of  the 
body,  fo  that  the  orifice  out  of  which  the 
fperm  is  difcharged  u  may  be  very  diftindly 
feen. 

As  almoff  all  thefe  parts  are  thruft  out  by 
force  of  the  air,  the  reafon  is  obvious  why 
fome  of  them,  when  not  diftended  with  air, 
appear  wrinkled  and  contracted  in  the  body. 
Tab.  XXI.  fig.  i.  g  b  i  k  k.  It  appears  alfo 
for  what  reafon  I  call  this  little  partg  the  penis, 
and  that  is,  becaufe  it  bears  fome  refemblance 
to  a  penis.  Tab.  XXII.  fig.  hi.  g  t.  Indeed, 
if  it  be  perforated  and  erected  by  force  of 
blood  and  fperm,  one  may  more  properly  take 
it  for  a  penis  than  the  fine  ringed  little  part, 
which  is  likewife  impervious.  The  pofterior 
part  of  this  penis  next  to  the  body  u  is  very 
beautiful,  refembling  in  brightnefs  the  foot  of 
a  cryftal  drinking  glafs  with  fmall  ribs,  only 
that  a  little  whitenefs  intermixed  obfcures  in 
fome  meafure  the  brightnefs. 

From  the  defcription  and  figures  of  the  ge¬ 
nital  organs  thus  exhibited,  it  is  fufficiently  evi¬ 
dent,  that  it  is  fcarce  poffible  that  all,  and  in¬ 
deed,  hardly  credible  that  any  of  thefe  parts 
fhould  be  admitted  into  the  body  of  the  female: 
wherefore,  I  firmly  believe  that  the  female  Bee 
is  impregnated  only  by  the  ftrong  effluvia  of 
the  male  fperm,  after  the  Bee  has  difcharged  it: 
nor  would  I  have  this  doCtrine  rejected  by  any 
perfon  as  abfurd  though  feemingly  ftrange.  For 
firff,  though  a  penis  or  little  part  like  it  feems 
to  be  given  to  the  male  Bee,  yet  this  is  by  no 


means  fufficient  for  impregnation  ;  becaufe  it  is 
not  only  impervious,  but  by  reafon  of  its  fitu- 
ation  and  figure,  it  cannot,  I  think,  be  admit¬ 
ted  into  the  female’s  body.  Nay,  though  the 
penis  fhould  be  admitted  thither,  yet  it  could 
not  convey  the  fperm  into  the  uterus,  the  lat¬ 
ter  being  difcharged  through  a  quite  different 
paffige.  In  Hornets  there  is  a  wonderful  and 
diftinCtly  vifible  penis  on  each  fide  of  it  are 
feen  two  horny  hooks  like  claws,  by  the  help 
of  which  the  male  Hornet  fixes  himfelf  to  the 
extreme  ring  where  the  female’s  vulva  is,  and 
then  advances  its  penis  further  into  the  uterus. 
In  the  Silkworms  and  in  the  horned  Beetles  the 
fame  may  be  feen  ftill  plainer.  I  have  found 
from  experience  that  the  male  fperm  of  Bees 
exhales  a  rank  and  ftrong  odour ;  fo  that  if 
there  be  feven  or  eight  males  together  enclofed 
in  the  little  box,  this  is  more  ftrongly  infeCted 
with  the  effluvia  of  fperm  than  any  one  could 
believe,  who  hath  never  fuelled  thefe  feminal 
vapours.  And  though  the  parts  alfo  containing 
this  fperm  have  no  aperture  in  the  male,  and 
the  faid  orifice  was  perhaps  produced  by  me 
only,  by  the  violent  l'queezing  of  the  pofterior 
part  of  the  body,  yet  it  does  not  therefore  feem 
lefs  probable  that  the  fubtile  particles  of  the 
fperm  may  eafily  penetrate  through  the  tender 
and  inflated  membranes  of  the  genital  organs, 
and  by  their  effluvia  only  impregnate  the  fe¬ 
male.  Does  not  experience  teach,  that  even 
the  white  as  well  as  the  yoke  infenfibly  infpire 
through  the  membranes  and  hard  fflell  of  the 
egg?  Secondly,  though  the  males  were  pro¬ 
vided  with  a  penis  fit  for  real  coition,  yet  they 
never  have  an  opportunity  of  copulating  with 
the  female,  fince  ffle  is  always  furrounded  with 
great  numbers  of  the  working  Bees,  nor  is  fhe 
ever  any  where  left  alone  by  them ;  fo  that  one 
cannot  by  any  means  imagine  that  the  working 
Bees  grant  the  female  a  place  and  accefs  to 
exercife  venery.  But  if  any  one  objecfts,  that 
the  males  probably  engender  with  the  female 
when  they  adhere  about  the  cell,  out  of  which 
the  female  iffues ;  this  cannot  be  allowed,  fince 
their  genital  organs  are  not  obferved  to  be  con- 
ftituted  in  fuch  a  manner  as  to  be  accommo¬ 
dated  to  or  for  this  bufinefs.  However,  if 
the  aperture  beforementioned,  through  which 
the  fperm  flows,  be  naturally  in  the  genital 
parts,  I  readily  accede  to  the  opinion  of  one  of 
my  friends,  who  thinks  that  the  males  when 
they  penetrate  through  the  noify  fwarm  of  the 
other  Bees,  rub  a  little  of  the  fperm  upon  the 
female’s  body,  and  thus  impregnate  her:  but 
this  opinion  is  deftroyed  if  that  orifice  whence 
the  femen  iffued  is  not  natural.  Upon  the 
whole,  it  feems  to  me  more  probable,  that  the 
female  is  impregnated  only  by  the  ftrong  and 
very  fubtile  effluvia  of  the  male  feed.  For  if 
only  eight  male  Bees  are  able  to  emit  a  very 
ftrong  odour,  what  will  four  hundred  of  them 
together  do  in  a  hive  ?  It  is  probable  there  is 
in  general  a  greater  number  than  this  of  males 
in  one  hive,  which  would  not  indeed  be  diffi¬ 
cult  to  know,  if  one  would  count  either  the 
L  1  1  males 
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males  tbemfelves,  or  the  cells  whence  they  are 
excluded.  To  which  may  be  added,  that  other 
creatures  impregnate  their  females  only  by  con- 
tadt,  or  by  alperlion  or  fprinkling,  as  is  plainly 
the  cafe  in  Fifli.  In  the  fifh  kind  we  lee  plain¬ 
ly,  that  the  eggs  or  fpawn  call  by  the  female 
into  the  water,  are  only  fprinkled  or  dallied 
with  the  melt  or  fperm  of  the  male,  and  are 
by  this  means  fecundated.  The  fame  thing 
holds  with  refpedt  to  the  Ephemeras,  whofe  fe¬ 
male  flying  in  the  air  drops  her  eggs  into  the 
water,  and  the  male  then  feeks  after  them,  and 
fprinkles  and  fertilizes  them  with  his  fperm. 
As  therefore  the  water  ferves  Fillies  as  a  me¬ 
dium,  through  which  the  impregnating  virtue 
of  the  fperm  is  communicated  to  the  eggs, 
{hall  it  be  thought  improbable,  that  the  air  is  a 
medium  of  the  fame  kind  to  the  Bees,  by 
means  of  which  the  fubtile  particles  of  the  feed 
difperfed  through  the  hive,  are  transferred  to 
impregnate  the  ovary  of  the  female  ?  Indeed 
the  whole  conflitution  of  the  genital  organs  of 
the  male  confirms  this  opinion.  The  fame  is 
likewife  intimated  by  thole  very  flrong  feminal 
vapours,  which  are  perceived  by  the  nofe,  when 
even  but  a  few  males,  at  the  time  of  fwarm- 
ing,  lie  enclofed  for  fome  hours  in  a  box.  To 
the  realons  hitherto  advanced  may  be  added, 
the  golden  or  incomparable  observations  of 
Harvey,  by  which  it  is  indeed  evidently  de- 
monftrated,  that  even  in  man  and  in  brutes  the 
fperm  never  comes  to  the  uterus,  but  that  the 
more  fubtile  and  fcarce  perceptible  particles  of 
it  change  the  whole  body  at  the  time  of  coition, 
and  according  to  what  I  obferved  in  the  human 
fpecies,  impart  or  give  a  more  perfect  anima¬ 
tion  and  motion  to  the  eggs,  while  they  are 
ftill  in  the  ovary.  That  the  femen  never  conies 
into  the  uterus,  appears  moll  certain  from  the 
following  experiment  :  let  the  penis  of  a  Dog 
in  the  adt  of  coition,  be  tied  behind  the  knot 
which  it  then  forms,  and  immediately  cut  oft', 
and  let  the  female  be  inftantly  opened,  all  the 
fperm  will  be  found  flicking  in  the  vagina.  In 
domeftick  fowls  the  Cock  only  emits  his  fperm 
through  two  fmall  apertures,  and  rubs  it  to  the 
vulva  of  the  Hen  ;  for  he  has  no  penis  nor  any 
remarkable  production  of  the  vafa  deferentia : 
in  other  inftances  thefe  unite  in  one  common 
channel,  or,  as  in  us,  are  produced  out  of  the 
body  by  the  help  of  the  urethra :  but  in  the 
mean  time  the  fubtile  particles  of  this  gallina¬ 
ceous  fperm  thus  rubbed  on  the  body  penetrate 
through  the  membranes,  nerves,  veftels,  nay, 
through  the  whole  body  of  the  Hen,  though 
they  be  intended  to  affedt  and  impregnate  only 
her  ovary.  In  the  fame  manner  nearly  the 
feeds  committed  to  the  earth,  or  being  only  on 
its  furface,  we  fee  are  aftedted  by  the  earth’s 
moifture  ;  fo  likewife  a  little  barm,  or  yeaft, 
ferments,  moves  and  prepares  the  whole 
mafs.  The  little  part  which  appears  like  a  pe¬ 
nis  in  the  Bee,  is  wonderfully  fmall  and  deli¬ 
cate,  and  of  a  very  beautiful  ftrudture ;  and 
hence  I  preferve  it  in  my  colledtion  as  a  thing 
very  worthy  of  contemplation.  One  doubt 
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may  be  ftill  objedted  to  the  hypothefis  that  I 
have  advanced  concerning  the  odiferous  impreg¬ 
nation  of  the  female  Bee,  and  that  is,  that  the 
female  at  the  time  of  coition  may  thruft  the 
extremity  of  the  vulva  into  the  body  of  the 
male,  as  is  evidently  the  cafe  with  fome  fpecies 
of  Flies.  But  I  anfwer  to  this,  that  the  extremi¬ 
ty  of  the  uterus  in  this  female  is  not  made  in  the 
fame  manner  as  it  is  in  thofe  Flies :  befides  that 
thefe  arguments,  by  which  I  have  before  al- 
ledged  that  the  male  cannot  eafily  approach  the 
female,  and  that  no  coition  can  be  performed 
amongft  the  whole  fwarm  of  the  bufy  and 
noify  Bees,  ftill  remain  unfolved.  To  which 
add,  that  it  muft  be  firft  very  evidently  proved, 
that  the  aperture  obferved  by  me  about  the 
horny  little  bone  in  the  root  of  the  penis,  out 
of  which  I  exprefted  the  feed,  is  natural,  and 
in  its  natural  ftate  is  emitted  fo  far  out  of  the 
body.  Nay,  and  if  all  thefe  fuppofitions  were 
taken  for  granted,  yet  it  would  be  hard  to  de- 
monftrate  that  this  coition  of  the  Bees  is  like 
that  which  obtains  among  thofe  Flies.  The 
coition  indeed  of  the  Flornets,  which  is  nearly 
related  to  the  Bee  kind,  feems  likewife  to  con¬ 
tradidi  this  opinion.  But,  perhaps,  fome  will 
rather  maintain,  that  as  foon  as  the  female  hath 
broken  its  cell,  the  male  immediately  creeps  into 
it,  and  begins  to  copulate  with  her  while  yet  in 
the  cell.  And  among  many  other  reafons  this 
may  be  alledged  as  one,  why  the  cells  of  the 
females  are  much  larger  than  thofe  of  the  other 
Bees.  But  all  thefe  matters  are  merely  con¬ 
jectural,  and  they  are  not  only  contrary  to  the 
ftrudture  of  the  genital  organs,  but  they  ought 
not,  nor  can  ever  be  admitted  as  certain,  only  fo 
far  as  they  are  eftabliftied  by  trial ;  nor  can  I 
think  it  is  impoflible  to  know  by  experiments 
how  this  female  is  impregnated.  However, 
my  opinion  is,  that  this  impregnation  happens 
by  means  of  the  effluvia  only ;  it  remain¬ 
ing  thus  far  fufficiently  ratified  and  confirmed. 
The  female,  therefore,  at  the  time  of  fwarming, 
becomes  fecundated  by  only  the  feminal  efflu¬ 
via  of  the  males,  which  diffufes  itfelf  in  the 
hive  ;  and  hence  the  tripple  feed  in  the  ovary 
of  the  female  acquires  its  fertility;  that  is, 
fome  thoufands  of  the  eggs,  out  of  which  the 
working  Bees  are  produced,  then  fome  few 
eggs  out  of  which  the  females  are  excluded, 
and  fome  hundreds  which  produce  males.  But 
the  two  latter  fpecies  of  Bees  are  not  generated 
in  the  hive  until  the  year  following,  unlefs  when 
the  hive  is  to  fwarm  again  the  fame  year ;  for 
then  the  males  ifluing  from  thence  perform  that 
bufinefs  again  for  the  fubfequent  year. 

If  the  reader  views  the  admirable  ftrudture 
of  thefe  genital  organs,  and  the  exquifite  art 
confpicuous  therein,  according  to  their  worth 
and  dignity,  he  will  indeed  fee  that  God,  even 
in  thofe  minute  infedts,  and  their  parts,  has  con¬ 
cealed  from  the  incurious  eye,  ftupendous  mi¬ 
racles  ;  nor  is  it  difficult  to  difcover  and  illuf- 
trate  thefe  things,  provided  one  feduloufly  applies 
to  their  inveftigation.  Confider,  therefore,  what 
a  progrefs  acute  and  fagacious  geniufes  may 

make 
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make  in  thefe  inquiries,  if  they  will  induftri- 
ouily  fearch  into  them.  What  I  have  hitherto 
defcribed  and  exhibited,  are  indeed  but  liofit 
fhadows  of  the  things  themfelves :  it  would  be 
eafy  for  ingenious  perfons  to  difcover  and  lay 
open  all  thefe  things  thoroughly  and  more  per¬ 
fectly,  to  the  glory  of  the  great  God  *.  As 
to  myfelf,  I  do  mod;  willingly  confefs  that  my 
capacity  is  fo  flender,  that  I  am  able  to  behold 
the  works  of  God  only  at  a  diftance.  Nay, 
the  more  frequently  I  view  them,  the  more  I 
am  convinced  of  my  ignorance,  and  I  know 
my  own  weaknefs  and  mifery. 

To  make  what  has  been  hitherto  defcribed 
the  more  intelligible,  I  /hall  add  the  figure  of 
the  genital  parts  of  the  great  water  Beetle,  in 
which  the  tefficles  are  very  remarkable  for  their 
ftrudture. 

Tab.  XXII.  fig.  v.  a ,  the  penis  itfelf,  which 
is  lituated  in  the  midfl:  between  the  prominences 
of  the  horny  part,  and  is  inflated  and  ereCted  in 
coition  by  the  help  of  the  blood. 

bby  The  horny  part  of  the  penis,  in  the  mid¬ 
dle  of  which  it  is  placed,  and  is  flrengthened 
.thereby.  y  ° 

c  cy  The  root  of  the  penis  formed  in  the  fame 
manner  as  in  the  Bee. 

d,  The  teilicle  of  one  fide,  as  it  appears  at 
fiifl:  fight,  when  difengaged  from  its  pulmonary 
tubes. 

ee*  The  teflicle  freed  of  its  pulmonary  tubes, 
fo  that  its  internal  ftrudture,  which  is  tubular, 
or  confifts  of  fmall  and  round  filaments,  may 
be  feen. 

ff  The  vafa  deferentia,  whereof  one  extre¬ 
mity,  as  in  man  and  brutes,  fifties  out  of  the 
teflicles,  ol  rather  is  joined  to  the  tubulated 
filaments  thereof. 

ggy  The  vafa  deferentia  dilated,  or  that  part 
of  them  where  they  fecrete  a  certain  feminal 
matter,  as  well  in  man  as  in  the  Bee. 

hhhhhhy  The  feminal  veficles  with  their 
cuiled  extremities :  thefe  appear  in  that  part 
not  unlike  the  feminal  veficles  in  man. 

i  iy  Veflels  doled  at  their  ends,  which  open 
about  the  root  of  the  penis,  and  probably  per¬ 
form  the  office  of  proffrata  in  man. 

Finally,  to  conclude  this  hiflory  of  the  anato¬ 
my  of  Bees,  Ifhall  fubjoin  a  defcription  of  the  fpi- 
nal  marrow,  and  fhall  delineate  it,  and  explain  the 
figures.  All  other  things  which  may  be  further 
laid  of  thefe  inledfs,  fuch  as  the  delcription  of  the 
bony  or  horny  parts  of  the  Bees,  I  fhall  pafs 
over  at  prefent  in  filence  ;  for  as  the  Bees  have 
now  employed  me  continually  for  fome  months, 
dilfedting  in  the  day  time,  and  writing  at  night, 

I  am  the  more  inclined  to  put  an  end  to  the 
prefent  treatife,  though  I  clearly  fee  that 
fome  parts  of  this  infeCt  maybe  flill  much 
more  accurately  invefligated.  However,  I 
fhould  fcarce  believe  that  I  have  committed  any 
confiderable  errors  j  therefore  I  confidently 
fubmit  to  the  cenfure  of  thofe  who  have  can- 
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dour,  and  fhall  never  refufe  to  learn  better 
things. 

/pinal  marrow  of  the  male  Bee,  Tab. 
XXII.  fig.  vi.  dy  knotted  in  its  beginning,  or 
that  part  of  the  brain  which  in  the  defcription 
of  the  eye  differed  before,  I  have  faid  was 
jomed  to  or  continuous  with  the  brain,  the  cor¬ 
tical  fubflance  and  tranfverfe  fibres.  This  part 
which  gives  origin  to  the  nerves  of  the  eye,  is’ 
very  eafily  Separated  from  the  parts  juff  now 
recited,  if  it.be  in  the  leaft  handled.  I  have 
not  yet  examined  how  the  eyes  are  conftituted 
in  other  infcds,  and  in  the  Silkworm,  with 
ïefpedt  to  the  brain  or  fpinal  marrow  I  have 
delineated  only  their  nerves  as  they  appear  in 
the  Worm  or  Caterpillar,  as  may  be  feen  in 
the  figure  which  I  have  before  inferted  in  the 
h,A°7  of  the  Rhinoceros  Beetle ;  where  is  like- 
Wife  feen  very  diflindly,  the  nervus  recurrens, 
or  recurrent  nerve,  which  I  have  here  after¬ 
wards  obferved  in  the  Bee. 

b  b  i,  2,  3,  &c.  Shew  the  feven  fubfequent 
httle  knots  of  the  fpinal  marrow,  into  which 
the  marrow,  when  it  paffes  through  the  breafl: 
and  abdomen,  is  dilated.  Thefe  fame  letters 
likewifefhew  the  origination  of  the  nerves  from 
thole  parts. 

ccccy  Are  fome  nerves  which  do  not  arife 
from  the  marrow  where  it  is  dilated,  but  from 
the  divifion  of  the  two  larger  nerves  which 
conltitute  the  marrow. 

d  d  d,  &c.  Are  thofe  places  where  the  mar¬ 
row  is  divided  or  opens.  This  is  never  feen  in 
man,  nor  in  larger  animals. 

e,  The  part  of  the  marrow  lituated  in  the 
head,  and  that  in  the  neck.  The  part  in  the 
neck  lies  encloled  in  a  fmall  horny  part. 

•  Part  ^le  marrow  which  is  placed 

in  the  thorax,  and  there  principally  provides  for 
the  mufcular  fibres  that  move  the  legs,  wings, 

g,  The  part  of  the  marrow  enclofed  in  that 
narrow  horny  little  part,  by  which  the  body  is 
joined  to  the  breafl:. 

by  The  part  of  the  marrow  fituated  in  the 
abdomen,  which  gives  nerves  not  only  to  the 

wfeera,  but  to  the  mufcles  of  the  rings,  and  to 
the  fling.  0 

i  iy  Two  remarkable  nerves  diflributed  over 
the  jaws,  and  other  parts.  They  are  the  fame 
that  I  have  before  exhibited  in  the  figure  of 
the  eye.  0 

k  ky  Two  nerves  reaching  to  the  probofeis  or 
trunk,  ferving  probably  for  the  tafle. 

/  /,  Two  other  nerves  which  are  conveyed 
into  the  mufcles  of  the  trunk.  I  could  not  yet 
inveftigate  the  olfadtory  and  auditory  nerves  in 
this  creature. 

.  m.m>  Two  nerves  tranfmitted  out  of  the  be¬ 
ginning  of  the  marrow  towards  the  eves,  as  I 
think.  This,  however,  I  cannot  affert  for  cer¬ 
tain,  as  I  do  not  love  to  deceive  either  myfelf 
or  others,  for  it  is  a  difficult  thing  to  fee  this 


*  This  author  died  before  the  invention  of  glafs  h 
the  whole  courfe  of  operations  of  the  Bees  carried  o 


Thefe  have  been  carried  to  fuch  perfedion  fince,  that 
It  is  thus  we  have  difeovered  their  true  oeconomy. 


we  can  fee 


matter 
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matter  diftindtly,  becaufe  the  upper  parts  of 
the  brain  are  here  united  to  the  marrow. 

ii  Two  nerves  fent  off  from  the  thorax  to 
the  upper  mufcles  of  the  body,  and  together 
with  the  marrow  enclofed  in  that  nanow  fila¬ 
ment  which  conneds  the  thorax  with  the 

body.  r  i 

oo,  Two  ftrong  nerves,  which  are  for  the 

mod:  part  inferted  in  the  root  of  the  penis,  and 
other  organs  of  generation,  as  has  been  fhewn 
in  the  figure  of  thofe  parts. 

Fig.  vii.  pp,  &c.  Part  of  the  marrow  repre¬ 
fen  ted  fomewhat  magnified. 

q  q,  &c.  The  external  medullary  fubftance, 
refembling  a  divided  nerve. 

r.  Another  portion  of  marrow,  put  between 
its  proper  medullary  fubftance  3  by  the  acceffion 
or  addition  of  which  the  marrow  is  dilated  into 
a  little  knot.  This  is  by  no  means  fo  white  as 
the  medullary  fubftance  itfelf,  but  fomewhat 
gray,  and  approaching  to  flefh  colour ;  therefore 
perhaps  the  marrow  is  by  the  intervention  of 
fuch  a  different  fubftance  dilated  and  made  more 
firm,  in  order  to  ftrengthen  it  for  omitting  its 
nerves.  This  may  be  likewife  feen  fig.  vi.  under 
the  letters  c  c ,  where  even  the  medullary  fub- 
ftance  itfelf  becomes  thicker :  probably  this  di¬ 
latation  ferves  alfo  for  another  purpofe ;  for  that 
dilating  matter  feems  to  me  to  be  of  the  fame 
nature  with  the  fubffance  of  the  brain  in  this 
infedt,  and  agrees  with  the  cortical  fubftance, 
and  the  tranfverfe  fibres.  I  fhould  in  this  place 
add  a  delineation  of  the  pulmonary  tubes, 
whereof  thefe  nerves  have  a  confiderable  num¬ 
ber,  but  that  I  am  certain  as  adequate  an  idea 
may  be  had  by  the  defcription  of  them.  That 
fubffance  which  is  lodged  between  the  medul¬ 
lary  matter,  hath  been  before  me  fhewn  by  the 
juftly  celebrated  Malpighius,  in  his  excellent 
treatife  on  the  Silkworm,  and  he  has  alfo  deli¬ 
neated  the  pulmonary  tubes  there.  I  had  refolved 
to  flop  in  this  place,  but  upon  reconfidering  my 
obfervations,  I  found  fomething  in  them  belong¬ 
ing  to  the  hiltory  of  the  Bees,  which  I  fhall 
firll  explain.  I  fhall  in  the  firft  place  give  a 
brief  hiftory  of  the  infedt  called  the  Bee-hive 
Wolf,  or  Lupus  Alvearius  :  this  is  an  infedt, 
which,  when  it  comes  into  the  hives  of  Bees, 
ought  to  be  confidered  as  their  deftrudtive 
plague,  becaufe  it  confumes  and  eats  all  their 
wax.  This  creature,  properly  enough  called 
Lupus  or  Wolf  by  the  Bee-keepers,  is  a  Ver- 
micle  like,  as  to  form,  to  a  fmall  Caterpillar. 
Tab.  XXVI.  fig.  ii.  a ,  the  body,  computing 
the  laft  annular  incifion  of  the  tail,  is  divided* 
into  fourteen  rings  ;  on  each  fide  of  the  body 
are  nine  points  of  refpiration  5  the  firft  and  laft 
of  thefe,  which  indeed  I  think  are  peculiar 
to  the  infedl,  are  as  large  again  as  thofe  that 
are  placed  between  them.  The  pulmonary 
tubes  are  white,  and  appear  diftindlly  through 
the  body.  The  body  itfelf  is  nearly  fmooth, 
being  fet  only  with  a  few  fcattered,  thin,  and 
oblong  hairs.  When  this  creature  contradis  itfelf, 
feveral  regular  whitifh  folds  or  wrinkles  are 
produced  in  its  skin.  In  the  head  are  to  be 


obferved,  the  eyes,  the  teeth,  one  lip,  fome  ar¬ 
ticulated  briftly  hairs,  and  a  papilla  or  nipple 
that  ferves  for  fpinning.  The  whole  Worm  is 
flefh  coloured,  except  when  the  colour  is  fome¬ 
what  changed  by  the  contents  of  the  inteftines 
feen  through  the  skin.  It  moves  itfelf  in  the 
•fame  manner  as  the  reft  of  the  Caterpillar  kind, 
and  runs  backwards  and  forwards  with  equal 
celerity  :  for  this  ufe  it  has  fixteen  feet,  that  is, 
fix  fore  feet,  eight  middle,  and  two  hind  feet. 
The  fore  feet  are  furnifhed  with  fharp  claws,  and 
the  middle  and  hinder  feet  fhew  a  confiderable 
number  of  fmaller  nails  in  the  extreme  circum¬ 
ference  of  their  foies.  This  Caterpillar  is  pro¬ 
duced  from  a  fmall  kind  of  an  oblong  egg, 
which  is  laid  in  the  combs  by  a  grayifh  Butter¬ 
fly  h  of  the  Moth  kind.  It  is  a  very  deftrudtive 
Caterpillar  that  proceeds  from  this  egg  a ,  for  it 
not  only  corrodes  or  gnaws  the  combs,  becaufe 
it  feeds  on  wax,  which  I  think  it  has  in  com¬ 
mon  with  the  Worms  of  the  Humble  Bee;  but 
wherever  it  paffes,  it  likewife  gnaws  round  holes 
through  thefe  waxen  cells :  by  this  means  one 
Worm  fometimes  breaks  open  and  deftroys 
fifty  or  fixty  fuch  cells.  We  muff;  particularly 
obferve,  that  this  Worm,  wherever  it  pene¬ 
trates,  always  fabricates  or  forms  an  hollow 
and  tubulated  web  c  c ,  in  which,  as  in  a  rabbit 
burrow,  it  can  very  fwiftly  pafs  from  one  part 
to  another,  and  very  fpeedily  run  back  again. 
If  you  attempt  to  catch  this  Worm  at  that 
time,  you  will  fee  it  by  the  help  of  the  claws, 
wherewith  its  hinder  feet  are  armed,  very 
firmly  fix  itfelf.  Unlefs  this  creature  be  foon 
expelled,  or  be  killed  in  the  beginning  by  the 
Bees  themfelves,  and  carried  out  of  the  hive,  it 
fills  the  whole  comb  with  fuch  webs,  and 
turns  itfelf  in  them  every  way  into  various 
bendings  and  windings :  fo  that  the  Bees  are 
not  only  perplexed  and  difturbed  in  their  work, 
for  they  frequently  intangle  themfelves  by  the 
claws  and  hairs  of  their  legs  in  thofe  webs, 
and  the  whole  hive  is  deftroyed.  That  I  might 
be  able  to  inveftigate  more  accurately  the  true 
nature  of  thefe  little  creatures,  I  have  fometimes 
given  them  food  for  a  time.  When  I  have  for 
that  purpofe  expofed  a  comb  of  wax  in  a 
drawer  of  my  cabinet  to  the  open  air  in  my 
chamber,  the  whole  comb  has  been  in  a  very 
fhort  time  eaten  up  by  numbers  of  fuch  Worms. 
But  I  always  firft  obferved  many  of  their  But¬ 
terflies  fluttering  about  my  chamber.  Nay,  I 
faw  fome  of  thefe  Worms  fo  famifhed,  that 
they  devoured  the  foft  part  of  the  bodies  of 
fome  dead  Bees,  which  had  ftill  ftuck  in  the 
comb  ;  nay,  did  not  leave  even  their  wings. 
They  made  very  wonderful  burrows,  Tab. 
XXVI.  fig.  ii.  c  c ,  through  the  comb.  Befides 
this  particular  Caterpillar,  there  is  another 
fmaller,  that  likewife  iffues  d  from  a  little 
fpecies  of  Butterflies,  and  does  great  mifchief 
to  the  combs  corroding  and  eating  away  the 
wax.  This  Caterpillar  is  not  only  deftrudtive 
to  the  wax,  but  to  the  Bees  themfelves,  for  it 
buries  and  kills  many  of  them';  but  this  hap¬ 
pens  only  by  chance.  I  faw  one  of  thefe  little 

Worms, 
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Worms,  whilH:  it  was  fmall  and  was  breaking 
the  cells,  in  which  the  Nymphs  of  the  Bees 
lie,  and  eating  the  wax  there,  cover  the  Nymphs 
alfo  with  its  excrements,  infomuch  that  they 
could  be  fcarce  known.  To  this  may  be  added, 
that  the  Worm  itfelf,  when,  in  order  to  get 
food,  it  creeps  every  where  round  about  the 
Nymphs,  compreffes  and  delfroys  them  :  this 
mifchief  is  occafioned  chiefly  by  one  that  is 
more  grown,  the  body  of  which  demands 
fomewhat  more  fpace.  I  have  learned  thefe 
matters  much  againft  my  inclination,  and  have 
been  full  of  indignation  againft  the  Worm, 
when  with  its  excrement  it  defiled  and  killed 
fome  Nymphs,  which  I  had  defigned  to  obferve 
in  their  changes. 

As  this  Worm  ufes  wax  for  its  food,  its  ex¬ 
crements  are  nearly  of  the  fame  nature  ;  if  they 
be  received  upon  a  thin  plate  of  glafs,  and  put 
over  a  burning  coal,  they  melt  at  firft  like  wax, 
but  afterwards  they  harden,  and  like  the  burnt 
Bee-bread,  become  friable  between  the  fingers. 
Thefe  excrements  are  of  a  black  colour,  and  of 
an  hexagonal  figure,  and  when  chewed  they 
exhibit  a  fweetnefs  and  tenacity  like  wax:  a 
tinóture  may  be  extracted  from  them  by  fpirit 
of  wine,  fuch  as  hath  heen  ufed  to  be  pre¬ 
pared  out  of  the  excrements  of  fome  other 
animals,  and  then  applied  to  medicinal  ufes. 
Nor  would  it  indeed  be  difficult  to  gather  to¬ 
gether  a  great  quantity  of  thefe  excrements  j 
provided  their  ufe  was  known.  After  this 
Worm  hath  eaten  fufficiently  it  forms,  Tab. 
XXVI.  fig.  ii.  e ,  to  itfelf  a  new  oval  white 
web,  and  enclofes  itfelf  therein,  fometimes  co¬ 
vering  the  circumference  with  its  excrements. 
Sometimes  each  of  thefe  Worms  weaves  fingly, 
and  fometimes  forty  or  fifty  of  them  perform  this 
work  together  :  in  fome  time  afterwards  they 
are  changed  into  Chryfallides  or  Aurelias  f ;  fo 
that  we  fee  they  belong  to  the  fecond  method 
of  the  third  order  of  natural  transformations 
or  accretions  in  the  parts.  Finally,  thefe 
Worms  having  acquired  the  figure  of  Chryfal¬ 
lides,  caft  their  laft  skin  in  their  webs,  and  at 
length  creeping  out  of  them  appear  winged 
animals  d  b ,  and  aftume  the  perfect  form  of 
their  parent  Butterflies.  Thefe  frequently  pitch 
about  the  doors  or  other  openings  of  hives, 
and  as  it  were  follicit  admiftion,  but  they  are 
very  afliduouily  kept  out  by  the  Bees :  they  are 
indeed  formidable  enemies  to  the  Bee,  though 
thefe-and  all  other  fpecies  of  Moths,  are  very 
weak  creatures,  which  may  with  the  fingers  be 
eafily  reduced  to  duft.  The  Bees,  however,  do 
thefe  Butterflies  no  mifchief,  unlefs  when  they 
by  their  irregular  flying,  which  is  common  to 
almoft  all  Butterflies,  ftrike  the  Bees  with  their 
wings,  or  when  they  too  obftinately  attempt  to 
creep  into  the  hive.  Thefmaller  fpecies  of  thefe 


Moths  is  of  a  grayifh  colour,  and  has  four 
fomewhat  glittering  wings,  fix  legs,  and  two 
long  and  fharp-pointed  antennae  or  horns  placed 
juft  over  the  eyes.  The  other  fpecies  which  is 
larger  is  of  a  more  dusky  colour,  and  has  wings 
fomewhat  fpotted,  in  the  middle  of  which,  or 
in  that  part  where  they  reft  upon  the  body, 
are  feen  on  each  fide  three  fmall  eminences, 
compofed  of  feathered  little  fcales,  formed  in 
the  fame  manner  with  all  the  reft  of  the  But¬ 
terfly  fcales ;  for  they  are  not  real  feathers 
which  produce  thefe  wonderful  and  very  beau¬ 
tiful  colours  of  the  wings  of  thofe  creatures, 
but  rather  fcaly  little  parts  fupported  by  little 
ftalks:  Aldrovandus  hath  delineated  this  fpecies 
of  Butterflies,  and  he  gives  it  the  name  of  the 
hive  Moth. 

One  may  ask  naturally  why  the  Bees  fuffer 
thefe  Worms,  which  deftroy  and  confume  their 
workmanfhip  fo  terribly,  to  live  in  their  hives  ? 
and  this  feems  the  more  ftrange,  becaufe  the 
Bees  kill  their  own  males  about  the  end  of 
auguft,  break  their  wings  with  their  teeth,  and 
carry  them  out  of  the  hive,  nor  do  they  leave 
them,  till  they  are  perfectly  dead.  Nay,  they 
do  not  admit  other  Bees,  nor  fuffer  Hornets  to 
enter  their  hives.  The  folution  of  this  queftion 
is  eafy  and  obvious,  for  the  principal  reafon 
confifts  in  this,  that  the  female  is  then  either 
barren,  or  does  not  lay  eggs  enough,  and  con- 
fequently  does  not  multiply  the  number  of  the 
Bees  as  fhe  ought  to  do,  or  is  perhaps  muti¬ 
lated,  maimed,  without  wings,  or  weakened 
by  fome  other  means.  When  thefe  things  hap¬ 
pen,  as  the  working  Bees  have  no  Worms  to 
feed,  or  whofe  cells  they  fhould  build,  or  even 
when  the  hive  is  too  large,  on  account  of  the 
fmaller  number  of  the  Bees  that  inhabit  it,  than  is 
requifite  to  contain  them  and  their  ilTuej  on  any 
of  thefe  accounts  the  progeny  of  the  Bees  occu¬ 
pies  the  upper  part  of  the  hive,  and  the  work¬ 
ing  Bees,  throwing  off  all  care  of  preferving 
their  cleanlinefs  and  neatnefs,  lead  a  carelefs, 
idle,  and  irregular  life,  and  gather  but  little 
honey ;  nay,  if  the  males  be  in  the  hive,  when 
in  this  condition,  they  by  no  means  kill  them, 
for  they  have  nothing  to  mind  or  take  care  of 
but  feeding  themfelves,  and  they  throw  off  all 
affection  for  the  prefervation  of  their  progeny, 
and  have  too  much  time  to  fly  about  and  pro¬ 
vide  for  themfelves ;  therefore,  having  no  occu¬ 
pation,  they  live  very  diforderly,  and  will  leave 
their  males  alive  till  the  winter  is  far  advanc¬ 
ed  *.  In  this  cafe  they  let  the  moths  enter  un- 
oppofed ;  they  will  likewife  fometimes  creep 
underneath  into  the  hive,  that  they  may  lay 
their  eggs  in  the  wax.  This  happens  chiefly 
when  the  Bee  keepers  negleót  to  ftop  up  on 
every  fide  the  lower  verge  of  the  hive,  though 
the  Bees  themfelves  fometimes  take  care  of  this 


*  Among  the  moral  virtues  attributed  to  Bees,  none  is  more  celebrated  than  that  of  their  burying,  as  it  is  called,  their  dead. 
Thofe  who  firft  eftabliflred  this  opinion,  faw  Bees  carrying  others  which  were  dead  to  a  diftance  from  the  hive,  but  Reaumur  has 
explained  this,  and  robbed  the  creatures  of  the  glory  they  had  retained  for  their  fuppofed  charity  through  centuries.  It  appears 
from  the  moft  ftrift  examination,  that  this  is  done  in  care  for  themfelves,  not  in  regard  to  the  dead.  They  often  murder  thofe 
they  thus  carry  out,  and  when  the  ftores  are  likely  to  fail,  they  will  kill  even  the  Worms  and  Nymphs,  and  throw  them  out  of  the 
hive.  They  carry  them  to  a  diftance,  becaufe  they  hate  a  ftench. 
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matter.  When  therefore  the  Bee-keèpers  fee 
a  hive  fallen  into  this  misfoitune,  which  they 
may  ealily  perceive,  or  indeed  prevent,  piovided 
*  they  now  and  then  turn  up  and  thoioughly  ex¬ 
amine  the  hive,  it  is  their  bufineis  indandy  to 
cure  it.  The  Wolf  Caterpillar  is  to  be  expelled 
from  the  hive,  by  cutting  and  breaking  open 
the  unfinished  wax  ;  and  if  the  female  be  fick 
fhe  mud  be  killed  and  the  Bees  put  into  another 
hive.  If  in  this  other  hive  there  be  too  fmall 
a  number  of  Bees,  two  or  three  hives  mud  be 
put  together,  the  Bees  affociated,  and  to  avoid 
new  confufion  one  of  the  females  mud  be  like- 
wife  killed  :  the  working  Bees  mud  be  com¬ 
pelled  by  fome  of  thefe  means  to  mind  their 
duty  ;  and  this  may  be  very  eafily  done,  fince 
they  follow  nature  as  their  guide,  and  need  no 
other  mader.  Beddes  this  Caterpillar  produced 
from  the  Moth  kinds,  there  are  other  creatures 
that  are  enemies  to  the  Bees,  whereof  Virgil 
in  Georg.  IV.  fays, 

For  lurking  Lizards  often  lodge,  by  dealth. 
Within  the  fuburbs,  and  purloin  their  wealth. 
And  Lizards  fhunning  light,  a  dark  retreat. 
Have  found  in  combs,  and  undermin’d  the 
feat  : 

Or  lazy  Drones,  without  their  fhare  of  pain, 
In  winter  quarters  free,  devour  the  grain; 

Or  Wafps  infed  the  camp  with  loud  a- 
larms, 

And  mix  in  battle  with  unequal  arms; 

Or  fecret  Moths  are  there  in  dlence  fed. 

Or  Spiders  in  the  vaults  their  fnary  webs 
have  fpread. 

Dryden’s  Virgil. 

It  is  a  common  opinion  that  the  Bees  in 
rough  and  boiderous  weather,  and  particularly 
in  a  violent  dorm,  carry  a  done  in  their  legs, 
in  order  to  preferve  themfelves  by  its  weight 
againd  the  power  of  the  wind.  Hence  Virgil 
in  Georg.  IV. 

Nor  dare  they  day, 

When  rain  is  promifed,  or  a  dormy  day ; 
But  near  the  city  walls  their  watering  take, 
Nor  forage  far,  but  fhort  excurfons  make. 
And  as  when  empty  barks  on  billows  float, 
With  fandy  ballad  failors  trim  the  boat ; 

So  Bees  bear  gravel  dones,  whofe  poifing 
weight 

Steers  through  the  whidling  winds  their 
Aeady  flight. 

Dryden’s  Virgil. 

But  this,  as  Clutius  juflly  obferves,  has  not 
been  hitherto  remarked  by  any  Bee-keeper,  nor 
indeed  have  I  myfelf  ever  feen  it.  Yet  I  fhould 
think  that  there  may  be  fome  truth  in  this 
matter,  and  probably  a  certain  obfervation, 
which  I  fhall  prefently  mention,  has  given  rife 


to  the  dory.  There  is  a  fpecies  of  wild  Bees 
not  unlike  the  fmalled  kind  of  the  Humble  Bee, 
which,  as  they  are  accudomed  to  build  their 
neds  near  done  walls,  and  condruót  their  habi¬ 
tations  of  pieces  of  done  and  clay,  fometimes 
carry  fuch  large  dones,  that  it  is  fcarce  credible 
by  what  means  fo  tender  infefts  can  fudain  fo 
great  a  load,  and  that  even  flying,  whild  they 
are  obliged  to  fupport  alfo  their  own  body. 
Their  ned  by  this  means  is  often  fo  heavy  as  to 
weigh  one  or  two  pounds  ;  though  only  ten  or 
twelve  young  Bees  are  brought  up  in  it.  This  I 
have  obferved  in  the  year  1666,  at  the  country 
houfe  of  Mr.  Thevenot,  fituated  in  the  village 
of  Iffy,  not  far  from  Paris,  near  the  bottoms  of 
fome  windows,  in  the  prefence  of  Dr.  Steno. 
In  this  ned  I  at  that  time  found  a  red  Worm, 
with  fix  legs,  Tab.  XXVI.  fig.  hi.  a ,  which 
was  changed  into  a  Nymph  b.  But  this  Nymph 
after  in  the  fpace  of  a  whole  year  did  not  change 
into  a  Bee,  but  into  a  very  beautiful  Beetle  c-, 
nor  could  I  in  the  mean  time  obferve  that  this 
Worm,  in  all  this  time,  took  any  confiderable 
food,  unlefs  perhaps  the  dony  and  clayey  parti¬ 
cle  of  this  ned  ferved  it  for  food.  See  further 
the  explanation  of  the  figure.  Befides,  I  likewife 
found  there  a  lingular  kind  of  Wafp,  and  in 
fome  oblong  hollowed  tubes,  I  alfo  found  the 
membranous  webs  of  Bees  already  broke  open 
and  deferted.  From  all  thefe  appearances  it  is 
therefore  evident  that  ’tis  poflible  Bees  may  be 
fometimes  feen  to  carry  little  dones,  but  thefe 
were  not  common  Bees,  nor  have  I  hitherto 
found  that  any  perfon  has  obferved  this  pradice 
in  them.  The  neds  jud  mentioned  were  like¬ 
wife  known  to  the  learned  Aldrovandus,  but 
thofe  he  faw  were  made  as  it  were  of  clay  only, 
as  may  be  feen  in  his  remains  or  chronicles, 
where  he  rudely  delineates  the  Worm  of  the 
little  Bee,  together  with  the  ned,  and  relates 
that  Aridotle  alfo,  in  Hid.  Anim.  Cap.  24. 
makes  mention  of  this  fpecies  of  Bees ;  but  as 
Aridotle  in  writing  his  hidory  did  not  apply 
himfelf  to  anatomy,  he  could  therefore  fcarce 
advance  any  thing  certain ;  and  hence  it  has 
arifen  that  his  account  is  very  confufed,  for  he 
undoubtedly  compiled  it  from  the  relations  of 
others,  and  this  often  leads  into  the  greated 
errors.  Indeed,  nobody  can  accurately  under- 
dand  thefe  my  obfervations,  unlefs  he  hath 
borrowed  light  from  the  experiments  them¬ 
felves  *. 

As  Bees  frequent  only  herbs,  plants,  trees, 
and  flowers,  carefully  avoiding  fuch  things  as 
are  ever  fo  little  dinking  or  foul,  and  therefore 
are  never  feen  to  light,  much  lefs  make  any 
day  upon  the  dead  carcaffes  of  animals ;  the 
account  given  of  Sampfon  in  the  book  of  Judges 
chap.  xiv.  is  a  paradox  with  fome,  whild  others 
look  upon  it  a6  altogether  incredible.  Sampfon, 
according  to  that  hidory,  having  killed  a  young 
Lion,  found  in  fome  days  after  a  fwarm  of 


*  In  fwarming,  one  Bee  with  its  fore  legs  lays  hold  of  the  hinder  legs  of  the  Bee  next  above  it,  and  fometimes  they  ufe  only 
one  leg  for  this  purpofe,  laying  hold  only  of  one  of  the  hinder  legs  of  the  Bee  next  above.  In  this  manner  they  hang  from  the 
bough,  or  whatever  other  fubltance  the  firft  has  fixed  upon ;  and  this  firft  lupports  the  weight  of  all  the  reft.  The  whole  clufter, 
though  fingly  they  ^re  light,  is  of  confiderable  weight,  and  by  this  we  may  form  fome  idea  of  theftrength  of  this  infeft. 

Bees, 
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Bees,  and  a  quantity  of  honey  in  the  Lion’s 
carcafs  *.  However  ftrange  this  event  may  ap¬ 
pear,  even  to  the  ingenious  and  fagacious  ob- 
ferver  of  Bees,  I  can  difcover  nothing  like  a 
paradox  in  the  relation.  The  context  clearly 
proves  that  the  thing  happened  in  the  midft  of 
fummer,  at  which  feafon  the  carcafs  of  any  ani¬ 
mal  that  had  perifhed  by  a  violent  or  natural 
death,  would  in  a  fhort  fpace  of  time  be  fo  en¬ 
tirely  cleared  of  its  flefh,  as  to  form  no  more 
than  a  skeleton.  In  this  the  Bees  might  find  a 
commodious  habitation.  Is  it  not  a  common 
thing  to  meet  on  the  roads  with  the  ribs  and 
other  bones  of  dead  animals,  fo  thoroughly 
ftripped  of  the  flefh,  and  at  the  fame  time  co¬ 
vered  with  part  of  the  skin  fo  dried,  and  in  a 
manner  tanned,  by  the  weather,  that  infers 
may  find  under  it  fufficient  fhelter  and  conve¬ 
nient  lodging  ?  No  doubt:  the  text  runs  as  fol¬ 
lows:  After  foine  days  Sampfon  found  a  fwarm 
of  Bees  in  the  Lion’s  carcafs.  We  muff,  indeed, 
underfland  by  thefe  words,  that  the  interval 
between  his  killing  the  Lion  and  finding  *  the 
honey  in  its  carcafe  was  not  very  long  5  nor  is 
there  any  occafion  for  underftanding  them  other- 
wife,  fince  at  the  time  that  Bees  fwarm,  there 
are  many  infeóts,  efpecially  the  Worms  from 
which  the  common  Flies  fpring,  which,  from 
their  ravenoufnefs  and  great  numbers,  may  de¬ 
vour,  in  a  few  hours  as  I  may  fay,  the  carcafles 
*  of  dead  animals  to  the  very  bones.  There  are 
many  fpecies  of  Flies  that  will  fmell  a  carcafs  at 
a  great  diftance,  and  immediately  depofit  their 
eggs  on  it,  as  a  proper  place  for  their  little  Worms 
when  hatched,  as  they  very  foon  are,  to  find  a 
food  fuited  to  their  nature.  It  is  almofl:  incredi¬ 
ble  how  faft  thefe  Worms  will  grow,  and  how 
fuddenly  they  will  eat  up  all  the  flefh  of  a  car¬ 
cafs.  I  have  experienced  this  by  hanging  a  dead 
Duck  to  the  branch  of  an  apple-tree,  at  the 
feafon  when  Bees  fwarm :  in  three  days  after 
the  Worms  have  fuddenly  broke  from  their 
eggs,  the  Duck’s  flefh  and  entrails  have  been 
entirely  confumed,  nothing  remaining  but  the 
bones  and  a  few  tendons,  fo  that  with  very  little 
pains  it  might  have  been  formed  into  a  perfect 
ilceleton.  We  fee  in  this  inftance  how  greedily 
thefe  Worms  devour,  and  how  faff  they  grow, 
immediately  upon  leaving  their  eggs.  The  fame 
obfervation  alfo  has  been  before  made  by  that 
curious  naturalift,  the  illuftrious  Redi,  in  his 
experiments  concerning  the  generation  of  in¬ 
fers.  His  words  are  thefe:  “  What  was  moll: 

**  furprifing,  the  Worms  were  fo  much  grown 
“  by  the  next  day,  that  they  each  weighed 
<c  about  feven  grains 5  whereas  before  twenty 
“  or  thirty  of  them  did  not  exceed  one  grain. 

<c  The  other  Worms  that  fiill  continued  to 
£t  come  from  the  eggs  began,  as  I  may  fay,  in 
“  the  twinkling  of  an  eye,  to  devour  what 


“  flefh  remained  on  the  Fifhes,  foon  leaving 
“  the  bones  quite  bare  like  fo  many  fkeletons, 
“  that  would  not  have  fhamed  the  hands  of  the 
“  bell  anatomifl  in  Europe.”  I  remember  that 
as  I  was  once  travelling  on  a  very  hot  fummer’s 
day  through  the  province  of  Utrecht,  in  my 
way  to  Culemburgh,  in  order  to  make'foine  ob- 
fervations  on  the  Ephemerus,  I  took  notice  of 
a  dead  Horfe  that  lay  by  the  fide  of  the  road, 
and  was  fo  full  of  Worms,  that  no  part  of  its 
flefh  could  be  any  longer  diftinguifhed  3  nor 
was  the  number  of  thefe  infeóts  more  fur¬ 
prifing,  than  the  waving  motion  they  produced 
in  the  remains  of  the  flefh,  bowels,  and  other 
parts  of  the  carcafs,  which  by  that  means  appear¬ 
ed  in  a  manner  ftill  poflefled  of  life  and  motion. 
A  great  number  of  the  Worms,  unable  to  find 
room  and  nourifhment  in  it,  were  then  crawling 
on  the  roadj  where  the  heat  and  dull:  foon 
Rifled  them.  Another  time  I  had  an  opportu¬ 
nity  of  obferving  to  what  a  degree  of  perfection 
thefe  are  poflefled  of  the  fenfe  of  fuelling  5  for 
having  put  fome  little  Worms  hatched  from 
the  eggs  of  Bees  into  a  box,  in  order  to  trace 
and  examine,  if  poflible,  their  change  into  Bees, 
a  few  of  them  died  3  they  were  no  fooner  dead, 
than,  the  box  not  being  well  fhut,  fome  little 
Flies  took  notice  of  their  carcafles  as  a  proper 
nidi  for  food  and  fhelter  to  receive  their  eggs. 
Accordingly  I  had  Worms  produced  in  them 
in  a  very  fhort  time,  which  at  length  changed 
to  that  fpecies,  which  I  call  the  fourth  order  of 
natural  mutations,  and  in  a  few  days  after  per¬ 
fectly  refembled  in  fize,  ftruCture,  and  form, 
the  Flies  from  whofe  eggs  they  were  originally 
produced.  Things  of  this  kind  occur  mofl: 
frequently  in  very  hot  fummers  3  for  then  both 
the  Flies  and  their  Worms  are  multiplied  in  a 
furprifing  manner.  When  the  bones  of  animals 
have  been  once  cleared  from  their  flefh  in  the 
manner  already  mentioned,  it  is  no  difficult 
matter  to  conceive  how  they  may  in  a  little 
time  be  fo  waffled  by  rain,  as  fcarce  to  be 
diftinguifhable  from  the  pureft  ivory. 

As  then  it  plainly  appears  by  the  hiffory  of 
Sampfon,  that  his  adventure  of  the  Lion  hap¬ 
pened  about  the  time  when  Bees  fwarm,  make 
their  combs,  and  fill  them  with  honey,  we  muff: 
of  courfe  fuppofe  it  was  during  the  great  heats 
of  fummer,  when  Flies  lay  their  eggs  5  fo  that 
the  offspring  of  thefe  eggs  might,  in  all  proba¬ 
bility,  have  devoured  the  flefh  and  entrails  of 
the  Lion,  within  the  time  requifite  to  folve  all 
the  difficulty  that  can  be  ffarted  upon  this 
occafion  3  befides,  alternate  rains,  funfhine,  and 
dew,  may  be  eafily  fuppofed  capable  not -only 
of  bleaching,  as  already  faid,  but  of  purifying 
alfo,  and  freeing  from  all  manner  of  flench,  or 
difagreeable  fmell,  the  bones  that  remained,  fo 
as  upon  the  whole  to  make  the  carcafs,  or  rather 


*  The  conftruttion  of  the  cells  of  the  Willow  Bee  is  very  extraordinary,  nor  are  thefe  found  in  combs :  they  are  frequent  in 
our  fen  countries.  I  have  feen  thoufands  of  them  in  Lincolnihire ;  the  Worms  make  themfelves  cafes  of  the  leaves,  and  bu  y 
themfelves  in  the  rotten  part  of  the  wood.  The  Worm  of  the  working  or  hive  Bee  is  a  very  weak  creature,  but  thefe  are  vigorous 
and  aftive:  they  wrap  feveral  entire  leaves  round  their  bodies,  and  fallen  up  the  ends  of  this  hollow  cylinder  with  pieces  of 
other  leaves  gnawed  off  for  that  purpofe,  and  ftuck  together  with  a  kind  of  wax,  made  principally  from  the  buttons  of  water 
flowers.  Thus  they  lie  covered  and  buried  till  their  change.  This  Ihews  nature  ufes  various  methods. 
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the  skeleton  of  the  dead  Lion,  a  proper  place 
of  reception  for  thofe  little  cleanly  animals. 
We  are  not  to  imagine  with  the  generality  of 
mankind,  that  Bees  at  the  time  of  their  [warm¬ 
ing  fend  out  before  them  as  it  were  lome  of 
their  nobles  or  courtires,  to  prepare  lodgings 
fort  he  reft  of  the  company  j  by  no  means :  the 
whole  clufter  feizes  the  firft  opportunity  of 
fixing  themfelves,  be  it  houfe  or  tree,  or  the 
corner  of  a  wall,  no  matter  whether  high  or 
low ;  and  if  they  do  not  find  their  fituation 
agreeable,  or  if  no  body  comes  with  a  hive 
to  receive  them,  they  foon  fly  off  again,  and 
fo  ramble  about  from  place  to  place,  till  they 
find  of  themfelves,  or  till  fome  one  offers  them, 
a  convenient  habitation.  And  thus  it  is  pro¬ 
bable  that  Sampfon’s  Bees  had  adted,  till  they 
at  laft  fettled  in  the  Lion’s  carcafe,  where 
they  built  their  combs  and  depofited  their  ho¬ 
ney  :  God  himfelf,  who  governs  all  things, 
and  from  whom  this  work,  or,  as  the  holy 
writings  exprefs  it,  Sampfon’s  conduct  pro¬ 
ceeded,  directing  the  motions  of  thefe  little 
infetfts,  fo  as  to  afford  a  fubjedt  for  a  riddle, 
and  confequently  a  juft  excufe  for  delivering 
his  people.  I  had  once  an  opportunity  of 
obferving  how  irregular  Bees  will  fwarm,  in 
a  houfe  belonging  to  Mr.  John  Oort,  now 
magiftrate  at  Nieuwenrode,  that  had  greatly 
fuffered  by  fire.  I  found  the  fwarm  in  one  of 
the  remaining  walls,  where  they  had  made 
both  wax  and  honey ;  but  their  choice  of  this 
place  was  highly  imprudent,  for  the  hole  by 
which  they  were  to  go  in  and  out  of  their 
habitation  was  fo  large,  that  they  could  not 
by  any  means  keep  off  the  winter’s  cold,  and 
their  number  alfo  fo  fmall,  that  they  had  not 
provided  food  enough  to  fubfift  them  at  home 
on  the  fevere  days  when  they  could  not  go 
abroad.  Sometimes  I  have  feen  fwarms  of 
Bees  hanging  to  the  topmoft  branches  of  the 
loftieft  trees,  and  at  other  times,  content  with 
fo  humble  a  fituation,  that  the  clufter  their 
fwarm  formed  in  a  manner  touched  the 
earth. 

It  is  probable  that  the  not  rightly  under- 
ftanding  Sampfon’s  adventure  of  the  Lion, 
gave  rife  to  the  popular  opinion  of  Bees  fpring- 
ing  from  dead  Lions,  Oxen  and  Horfes ;  and 
this  opinion  may  have  been  confiderably 
/Lengthened,  and  indeed  in  a  manner  con¬ 
firmed,  by  the  great  number  of  Worms  that 
are  often  found  during  the  fummer  months 
in  the  carcaffes  of  fuch  animals,  efpecially  as 
thefe  Worms  fome  what  refemble  thofe  pro¬ 
duced  from  the  eggs  of  Bees.  However  ridi¬ 
culous  this  opinion  muft  appear,  many  great 
men  have  not  been  afhamed  to  adopt  and  de¬ 
fend  it.  The  induftrious  Goedaert  has  ven¬ 
tured  to  afcribe  the  origin  of  Bees  to  certain 
dunghill  Worms,  and  the  learned  de  Mei  joins 


NATURE;  or, 

with  him  in  this  opinion  ;  though  neither  of 
them  had  any  obfervation  to  ground  their 
belief  upon,  but  that  of  the  external  refem- 
blance  between  the  Bee  and  a  certain  kind  of 
Fly  produced  from  thofe  Worms.  The  off¬ 
take  of  fuch  authors  fhould  teach  us  to  ufe 
trreat  caution  in  our  determinations  concern- 

O  , 

ing  things  which  we  have  not  thoroughly  ex¬ 
amined,  or  at  leaft  to  defcribe  them  with  all 
the  circumftances  obfervable  in  them.  There¬ 
fore,  although  this  opinion  of  Bees  iffuing  from 
the  carcaffes  of  fome  other  animals  by  the 
power  of  putrefaction,  or  by  a  tranfpofition  of 
parts,  be  altogether  abfurd,  it  has  had  not- 
withftanding  many  followers,  who  muft  have 
in  a  manner  ftiut  their  eyes  in  order  to  em¬ 
brace  it.  But  whoever  will  attentively  con- 
fider  how  many  requifites  there  are  for  the 
due  hatching  of  the  Bee’s  egg,  and  for  that 
infeCt’s  fubfiftance  in  the  Worm  ftate,  as  has 
been  particularly  explained  in  the  preceding 
pages  ;  whoever,  I  fay,  confiders  all  this  with 
the  attention  it  deferves,  cannot  be  at  a  lofs 
for  a  clue  to  deliver  himfelf  out  of  that  la¬ 
byrinth  of  idle  fancies,  and  unfupported  fa¬ 
bles,  which,  entangled  with  one  another  like 
a  gordian  knot,  have  even  to  this  day  obfcured 
the  beautiful  fimplicity  of  this  part  of  natural 
hiftory.  Nor  need  we  complain  that  by  over¬ 
turning  this  fyftem,  we  lofe  examples  by 
which  many  moral  precepts  may  be  enforced  ; 
there  will  remain  a  fufficient  number  of  folid 
obfervations  to  anfwer  the  fame  purpofe.  Thus 
mutual  love,  friendly  cohabitation,  and  unin¬ 
terrupted  courfe  of  good  offices,  obfervable 
amongft  Bees,  who  behave  in  all  this  as  if 
they  were  actuated  by  chriftian  principles,  and 
lived  in  a  real  communication  of  all  good  things, 
with  their  induftry,  by  which  their  happinefs 
is  conftantly  encreafed,  are  powerful  motives 
to  engage  us  in  the  fame  practices.  It  is  this 
love,  this  communion  and  diligence,  that  go¬ 
verns,  fupports,  gives  motion  and  life  to  their 
little  republicks ;  and  if  we  contemplate  the 
inftitutions  of  the  primitive  chriftians,  we  fhall 
find  they  lived  in  the  fame  manner. 

It  is  a  difficult  matter  to  determine  any 
thing  in  regard  to  the  period  of  life  which 
nature  has  alotted  thefe  infeCts  *  ;  at  leaft  I 
muft  own  that  I  have  not  as  yet  been  happy 
enough  to  hit  upon  any  fatisfaCtory  experi¬ 
ments  on  this  head.  Some  perfons  who  have 
made  Bees  their  ftudy,  affirm  as  a  certainty 
that  working  Bees  live  but  one  year,  and  I  am 
not  averfe  to  their  opinion,  though  I  do  not 
think  they  have  as  yet  any  fure  obfervations 
to  ground  it  upon.  On  collecting  all  the 
Bees  that  die  in  a  hive  in  one  year,  we  find 
their  number  equal  to  that  of  the  furviving. 
In  autumn  and  winter,  when  the  Bees  neither 
fly  abroad,  nor  carry  their  dead  out  of  the 


*  The  Bee,  which  is  fo  able  to  defend  itfelf  in  the  perfect  ftate,  is,  while  in  the  condition  of  the  Worm  and  Nymph,  liable 
to  deftrudtion  by  that  moft  contemptible  creature  the  Mite.  Millions  of  thefe  get  into  the  hive,  whofe  paffage  would  be  def- 
perately  defended  againft  larger  aft'ailants  ;  and  they  make  their  way  into  the  cells  and  devour  them.  This  was  firft  obferved  of 
a  kind  of  Bee  that  breeds  in  rotton  willows,  and  the  account  is  given  at  large  in  the  Philofophical  Tranfa&ions.  It  has  fine» 
bqen  difeovered  in  the  common  kind ;  and  the  mifehief  has  been  often  dony  where  it  was  not  fufpeded  how. 

hive, 
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hive,  an  idea  may  beft  be  formed  of  the  de¬ 
gree  of  mortality  that  prevails  amongft  them  : 
at  Thofe  times  their  dead  carcafles  are  found 
at  the  bottom  of  the  hive  by  handfuls  toge¬ 
ther.  Now,  if  by  adding  to  thofe  that  die  in 
this  manner,  all  fuch  as  fly  off  and  never  re¬ 
turn,  or  that  perifh  in  the  fields  in  cold  and 
rainy  weather,  or  are  devoured  by  Swallows 
and  Dragon-Flies,  dafhed  by  the  wind  againft 
the  leaves  and  branches  of  trees,  or  entangled 
in  the  webs  of  Spiders,  we  may  eafily  guefs 
that  a  far  greater  number  of  them  perifh  with¬ 
in  the  year,  than  thofe  which  are  to  be  found 
alive  in  the  hive.  We  likewife  obferve  in  the 
autumnal  feafon,  that  the  wings  of  Bees  are 
often  mangled,  broken  and  wounded,  and  they 
appear  fo  alfo  in  the  beginning  of  the  fpring ; 
whereas  at  the  time  when  they  fwarm,  their 
wings  are  found,  entire,  and  in  good  order  : 
all  this  makes  it  more  probable,  that  Bees  live 
but  one  winter,  or  from  one  feafon  of  fwarm- 
ing  to  another.  They  may  fometimes,  how¬ 
ever,  be  obferved  to  continue  in  the  fame  hive 
for  years  together,  provided  part  of  the  wax 
is  now  and  then  taken  away ;  but  this  happens 
in  the  fame  manner  that  in  great  and  populous 
towns  the  number  of  inhabitants  is  kept  up 
by  thofe  who  come  by  degrees  into  the 
world,  and  infenfibly  fucceed  fuch  as  ficknefs, 
accidents,  or  old  age,  carry  off.  Befides,  the 
working  Bees  which  have  outlived  the  fwarm- 
ing  feafon  and  the  winter,  have  performed 
the  task  affigned  them  by  nature,  namely, 
that  of  keeping  each  other  warm  in  the  cold 
weather,  and  nurfing  the  riling  generation : 
which  neceffary  tasks  being,  done,  it  it  found 
that  all  other  infedts  hitherto  obferved,  and 
fome  a  little  fooner,  and  others  a  little  later, 
perifh.  Thofe  for  example  which  imme¬ 
diately  fired  all  their  fperm,  difappear  before 
the  reft  •  as  is  plain  in  the  Ephemerus,  whofe 
eggs  are  arrived  at  their  full  perfection  from 
the  very  birth  of  the  parent,  and  fo  provided 
for  by  nature,  as  to  render  the  parent’s  care 
of  them  altogether  needlefs,  whereas  other 
infedts  muft  live  longer,  either  becaufe  the 
maturation  of  their  eggs  requires  fome  time, 
or  becaufe  their  eggs  require  a  flow  hatching. 
This  is  the  cafe  with  the  female  of  the  Bees, 
and  fome  other  infedts ;  hence  we  may  very 
probably  conclude,  that  the  female  of  the 
Bees  lives  longer  than  the  working  kinds,  as 
it  is  impofiible  that  fhe  fhould  lay  all  her  eggs 
at  one  time.  However,  it  is  not  yet  fo  certain 
as  we  might  with  how  long  the  lives.  I  be¬ 
lieve  it  might  be  eafily  known  by  following 
the  advice  of  Clutius,  and  contriving  to  make 
her  fo  that  fhe  could  be  readily  diftinguifhed  ; 
and  the  beft  way  to  do  this,  would  be,  I 
imagine,  to  make  a  very  little  pundture  in  her 
wings,  or  elfe  to  cut  off  fome  inconfiderable 
portion  of  them  with  a  pair  of  fciiTors,  or 
otherwife  to  ftain  the  edges  of  them  with  fome 
oil  colour.  Thus  we  might  loon  learn  in  a 
certain  manner,  what  fpace  of  life  nature  has 
affigned  to  this  little  creature.  1  am  of  opi¬ 


nion  that  flie  either  dies,  or  grows  barren  at 
the  age  of  two  years.  But  it  is  by  no  means 
fo  eafy  to  try  this  or  any  other  experiment  I 
can  think  of,  upon  other  Bees,  on  account  of 
their  numbers,  and  our  not  knowing  the 
exadt  time  of  their  birth.  The  working  Bees 
come  into  the  world  at  almoft  every  feafon  of 
the  year j  and  although  the  young  Bees  appear 
in  greater  numbers  at  the  fwarming  feafon 
than  at  any  other,  yet  they  are  hatched  fome 
earlier  than  others  by  one,  two,  three  or  four 
months ;  for  fome  of  them  do  not  creep  out 
of  their  eggs,  till  a  long  time  after  the  fwarm¬ 
ing  time  ;  and  this  I  have  likewife  found  to 
be  the  cafe  with  the  males.  Add  to  this,  that 
the  female  is  very  affiduoufly  employed  in 
laying  her  eggs  fo  early  as  the  month  of 
March,  which  makes  it  neceffary  that  fome  of 
them  fhould  be  hatched  fooner  than  others j 
and  confequently  this  renders  any  judgment 
we  fhould  form  of  the  length  of  their  lives 
altogether  uncertain  ;  for  how  is  it  poffible, 
where  there  are  fuch  numbers,  to  diftinguifh 
between  the  old  and  the  young  ?  Certainly  no 
one  can  do  this :  nor  is  there  any  poffibility 
of  alledging  any  thing  certain  concerning  the 
natural  extent  of  life  allowed  the  male  Bees, 
though  I  believe  it  fcarce  exceeds  fix  or  eight 
wêeks :  but  I  cannot  affirm  that  I  am  fup- 
ported  in  this  opinion  by  any  fufficient  ex¬ 
periments  ;  and  I  fancy  that  if  any  can  be 
made  to  afeertain  it,  they  will  coft  a  great  deal 
of  time  and  trouble.  Some  perfons  have  aflured 
me  that  they  have  feen  male  Bees  alive  in 
winter,  when  the  female  Bee  had  not  been 
fo  fruitful  as  fhe  generally  is.  Be  this  as  it 
will,  I  can  only  fay,  that  all  thefe  things  de¬ 
ferve  to  be  more  attentively  examined  for 
as  the  male  Bees  every  feafon  fuffer  a  violent 
death,  nothing  as  yet  can  be  determined  con¬ 
cerning  the  natural  extent  of  their  lives.  In 
the  mean  time,  as  I  have,  faid  I  am  not  againft 
the  opinion  of  thofe  who  fuppofe  it  but  fix  or 
eight  weeks.  There  are  fome  obfervations 
which  induce  me  to  think  it  is  thus,  befides 
thofe  general  laws  of  nature,  by  which  thefe 
little  animals  are  doomed  to  die,  as  foon  as 
they  have  executed  the  commiffion  given  them 
by  her  of  propagating  their  fpecies ;  for  this 
bufinefs  being  over,  the  male  Bees  become 
altogether  ufelefs.  This  is  plain  in  the  Ephe¬ 
merus,  and  likewife  in  the  Silkworm  Butter¬ 
fly,  which  generally  dies  the  third  day  after 
laying  its  eggs,  unlefs  the  feafon  happens  to 
be  cool,  for  then  thefe  infedts  will  live  longer. 
I  believe  this  is  owing  to  a  plain  caufe,  that 
the  vital  juices  of  thofe  little  animals  who  eat 
nothing  during  their  appearance  in  this  form, 
do  not  exhale  fo  readily  in  cool  as  in  hot 
weather,  and  confequently  the  means  of  life 
longer  remain. 

1  have  made  a  collection  of  about  three 
thoufand  infedts,  fuch  as  Butterflies,  common 
Flies,  Beetles,  Locufts,  Caterpillars,  Worms, 
Cbryfallides,  water  infedts,  and  others  3  amongft 
which  I  muft  not  forget  to  mention,  fix  kinds 
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of  wild  Bees  *  :  the  firft  of  them  is  that  which 
builds  its  neft  with  fmall  Hones,  grains  of 
fand,  and  clay  3  and  in  this  refpedt  fo  much 
refembles  the  Humble  Bees,  that  we  may 
indeed  reckon  it  of  their  number.  There  is 
another  fpecies,  Tab.  XXVI.  fig.  iv.  of  a 
fingular  flru&ure  :  its  head  and  thorax  differ 
fcarce  at  all  from  thofe  of  working  Bees 5  but 
its  belly  is  altogether  different,  for  this  part 
is  thick  fet  with  hairs  of  a  yellowifh  red,  fo 
as  to  look  as  if  it  was  fprinkled  with  fome 
liquor  of  that  colour  3  its  laid  ring  is  armed 
with  three  fharp  prickles,  and  there  are  two 
more  points  of  the  fame  kind  on  the  fecond 
of  the  rings  forming  the  belly.  Its  legs  are 
covered  with  yellowifh  hairs,  but  that  which 
grows  under  the  horns,  on  the  fore  part  of 
the  head,  and  between  the  divifions  of  the 
bread:  and  belly,  is  almoft  white  3  as  to  the 
length  and  bulk  of  the  body,  it  nearly  agrees 
with  the  female  of  the  working  Bees,  except 
that  it  is  fomewhat  fh orter.  The  third  fpe¬ 
cies,  fig.  v.  is  of  a  thicker  and  more  corn- 
pad  body,  and  in  fize  and  flature  nearly  re¬ 
fembles  the  male  of  the  working  Bees,  but  it 
has  fhorter  wings 3  its  head  and  eyes  are  form¬ 
ed  in  the  fame  manner  with  thofe  of  the 
working  Bee  3  but  under  each  antenna  there 
is  a  yellow  fpot,  which  may  ferve  as  a  mark 
to  diflinguifli  this  fpecies 3  befides,  the  upper 
part  of  its  trunk  is  coloured.  The  bread:  and 
head  are  covered  with  gray  hairs,  and  the  ex¬ 
treme  joints  with  pretty  long  hairs  of  the  fame 
hue,  but  fomewhat  darker.  The  fourth  fpe¬ 
cies,  fig.  vi.  is  remarkable  chiedy  becaufe  its 
antennas  or  horns  are  three  times  thicker  and 
four  times  longer  than  thofe  of  the  working 
Bees.  Its  trunk  alfo  exceeds  that  of  the  work¬ 
ing  Bee  in  length  and  thicknefs.  Moreover, 
all  its  back,  or  the  upper  part  of  the  thorax, 
and  fome  parts  of  the  belly,  are  adorned  with 
bright  red  hairs  inclining  to  yellow.  This 
circumdance,  with  the  extraordinary  fize  of 
the  horns,  is  the  bed  didinguidiing  mark  of 
this  fpecies.  It  is  alfo  one  third  larger  than 
the  working  Bee.  The  fifth  fpecies,  fig.  vn. 
is  on  the  other  hand  fomewhat  lefs,  and  differs 
in  its  colour,  and  the  hairs  growing  on  its 
limbs,  from  all  other  Bees.  The  hairs  of  its 
bread  and  legs  are  of  a  deep  gold  colour,  and 
the  two  upper  joints  of  its  hinder  legs,  which 
are  likewife  the  larged,  are  quite  covered  with 
hairs  of  the  fame  kind  and  colour,  but  much 
longer  3  w'hereas  there  is  no  hairs  at  all  on 
the  lower  joints.  The  extreme  borders  of 
the  rings  that  conditute  the  belly  are  alfo 
adorned  with  the  fame  kind  of  hairs,  only 
that  they  are  of  a  flefh  colour,  and  much 
fhorter.  The  dxth  fpecies,  Tab.  XXV.  fig. 
x.  is  fomewhat  lefs  than  the  working  Bee  3 
the  hairs  of  its  head  and  bread  are  of  a  more 
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dusky  colour  than  thofe  of  the  Bees  before 
deferibed.  On  the  other  hand,  its  belly  con- 
fids  of  blackifh  rings  of  a  fubdance  between 
bone  and  horn,  and  dreaked  on  each  fide 
with  little  lines  at  fome  didance  from  each 
other.  The  coverings  of  the  legs,  which  are 
of  the  fame  fubdance  with  the  rings  of  the 
belly,  are  yellow,  and  the  legs  themfelves  are 
thicker  than  thofe  of  working  Bees  or  Wafps, 
which  makes  me  imagine  that  this  little 
creature  is  provided  by  nature  with  no  fmall 
degree  of  drength.  All  thefe  fix  fpecies  of 
infedts  agree  with  the  three  other  kinds  men¬ 
tioned  before,  in  this,  that  they  have  all  fix 
legs,  four  wings,  and  two  antennae  or  horns, 
and  are  divided  into  the  head,  thorax,  and 
body.  There  appear  alfo  in  fome  of  the  fpecies 
three  fmall  and  feparate  eyes,  befides  the  two 
great  ones.  The  fix  lad  fpecies  are  very  fel- 
dom  found  in  fwarms  together  3  they  generally 
ramble  alone  and  by  themfelves,  which  makes 
it  probable  that  they  do  not  dwrell  together 
like  working  Bees.  They  are  feldom  found 
in  the  fields,  but  often  in  dower  gardens, 
where  the  flowers  fupply  them  with  honey. 
As  to  their  gathering  of  wax,  fome  appear 
quite  unflt  for  that  task,  on  account  of  the 
great  quantity  of  hairs  that  grow  on  their 
kgs. 

I  preferve  alfo  two  kinds  of  Hornets,  of 
diderent  flzes,  which  I  therefore  didinguidi 
by  the  names  of  the  greater  and  leffer  Hornet. 
They  are  eight  times  as  large  as  the  working 
Bee,  and  referable  it  much  lefs  than  they  do 
the  Wafp.  They  have  four  wings,  flg.  ix. 
a  a  3  the  outer  pair  are  fixed  to  the  dioul- 
der-blades,  of  three  times  a  greater  extent 
than  the  inner  ones.  They  have  alfo  dx 
legs  joined  to  the  fore  part  of  the  bread, 
and  the  extreme  joints  are  armed  with  two 
fharp  claws  b  b.  The  head  c  is  fome¬ 
what  oblong,  efpecially  when  the  teeth  or 
jaws  lie  clofe  together.  The  eyes  are  formed 
like  a  crefcent,  and  above  in  the  interval  be¬ 
tween  them  there  are  three  feparate  fmall  eyes, 
under  which  there  are  two  horns.  The  Hor¬ 
nets  have  likewife  two  very  drong  teeth  or 
jaws,  divided  into  a  great  many  very  fmall 
ones,  and  between  the  two  principal  teeth 
they  carry  a  very  lhort  trunk.  The  body  is 
joined  to  the  bread,  which  is  pretty  broad, 
by  means  of  a  very  dender  thread  as  it  were, 
and  condds  of  fix  pretty  dout  rings  of  a  fub¬ 
dance  between  bone  and  horn.  Thefe  are 
yellow  at  the  edges,  but  red  on  the  upper 
part,  and  equally  marked  with  dark  brown 
furrows,  from  which  on  each  dde  run  eight 
fpots  formed  as  it  were  by  the  fprinkling  of  a 
brown  liquid,  but  on  the  fecond  and  third 
ring,  reckoning  from  the  head,  there  appears 
a  ninth  fpot,  fo  as  to  form  fomething  like  a 


Befides  the  addition  carelefs  authors  have  made  to  the  Bee  kind,  by  ranking  two  winged  Flies  among  the  number,  we  have 
eleven  diftimft  fpecies  in  England.  Mr.  Ray,  who  was  indefatigable  in  thefe  refearches,  counts  nine;  and  fince  this  two  others 
have  been  found.  .  T  hey  are  very  fmall,  one  is  black  entirely,  the  other  black  and  red  on  the  body  :  they  make  regular  combs, 
and  are  found  principally  in  the  well  of  England.  They  build  in  cracks  of  rocks,  in  walls,  or  in  very  dry  banks  of  earth. 
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triangle.  The  head,  bread,  and  legs,  arc  al-  Thefe  differ  from  each  other  in  fize,  colour, 
mod  of  the  fame  colour,  and  they  are  covered  and  dru&ure.  I  refer  them  to  the  Wafps 
with  very  delicate  hairs.  The  ding  is  pro-  merely  on  account  of  the  external  refemblance 
duccd  from  the  opening  of  the  lower  ring,  which  fome  of  them  have  to  real  Wafps, 
Tab.  XXVI.  fig.  ix.  d.  from  which,  however,  in  generation  and  dif- 

Of  the  Wafp  kind  1  preferve  nine  different  pofition  they  widely  differ:  mod  of  thefe  pro¬ 
kinds,  amongd  them  is  that  which  I  found  cccd  from  a  Chryfalis,  after  having  lived 
in  the  ned  I  have  already  mentioned,,  as  made  fome  time  in  the  form  of  a  Worm.  Thefe 
by  the  Bees  that  ufe  little  (tones  for  that  pur-  alterations  are  performed  in  a  very  furprifing 
pofe.  The  greateft  difference  that  occurs  be-  manner;  and  as  that  from  a  Nymph  to  a 
tween  the  various  kinds  of  Wafps,  con  fids  Wafp  takes  up  three  or  four  weeks,  the  leve- 
chiefly  in  fizc  and  colour,  though  in  one  or  ral  gradations  of  it  in  point  of  colour,  growth. 


two  kinds  there  is  befides  a  great  difagrec- 
ment  in  their  dru&ure.  But  I  (hall  not  dwell 
long  upon  thefe  particulars.  The  larger  kind 
of  Wafp  is  above  three  times  as  big  as  the 
working  Bee,  and  has  like  them  and  Hornets, 
fix  legs,  a  probofeis,  two  eyes,  two  horns, 
and  four  wings.  The  body  of  Wafps,  as  well 
as  I  Iorncts,  converges  to  a  point,  and  is 
fhaped  in  the  fame  manner  with  that  of  the 
particular  Bee  which  vulgarly  goes  by  the 
name  of  the  king  Bee.  The  rings  of  the 
body  arc  variegated  with  blackifh  fpots,  and 
circular  furrows  upon  a  yellow  ground.  This 
general  defeription  will,  I  hope,  be  fufficient 
to  (hew  what  kind  of  an  infeCt  the  Wafp  is. 
That  reprefented  in  fig.  vin.  is  fomewhat  lefs 
than  the  larged  fpecics  of  all.  Under  it  is  to 
be  leen  another  of  a  very  fingular  ftrudture, 
(ig.  xi.  * 

l  have  befides  thefe  eight  kinds  of  Humble 
Bees  or  Bombylii,  which  differ  from  each 
other  in  fize  and  colour.  One  kind  has  its 
body  exceeding  black,  and  is  furnifhed  with 
moll,  beautiful  wings  of  a  colour  between 
azure  and  purple.  The  largell  kind  is  feven 
times  as  big  as  the  larged  working  Bee  ;  and 
this  has  a  pretty  long  trunk.  Its  legs  notwith- 
danding  are  (mail  in  proportion  to  its  fize. 
The  head  is  fomewhat  oblong :  the  eyes  are 
formed  like  a  crefcent,  and  the  horns  lie  di¬ 
rectly  between  them.  The  bread:  is  very 
broad,  and  it  is  covered  thick  with  rough 
hairs;  from  the  bottom  of  it  fpring  fix  hairy 
legs,  which  if  compared  with  the  body,  are 
very  fhort,  and  from  the  upper  part  of  it  rife 
four  wings  ;  the  inner  pair  very  fmall.  The 
belly  is  very  broad  and  hairy,  and  fomewhat 
pointed  on  the  lower  part.  The  hairs  that 
grow  thus  on  the  belly,  are  placed  principally 
near  the  rings  of  it,  and  they  are  of  a  great 
variety  of  colours,  as  white,  yellow,  red,  black, 
and  others  in  lome  kinds;  whereas  in  other 
l'pccics  they  are  only  of  two.  The  Humble 
Bee,  or  Bombylius,  of  which  1  here  give  a 
drawing,  Tab.  XXVI.  lig.  xii.  is  of  a  mid- 
die  lize. 

Of  the  Pleudofpheca* Ichneumon,  or  badard 
Wafps,  I  have  by  me  twenty-five  kinds. 


and  expanfion  of  members  may  be  very  accu¬ 
rately  traced.  Some  of  thefe  badard  Wafps 
which  I  preferve  in  my  collection,  prey  upon 
Flics ;  others  upon  Spiders,  whofe  legs  they 
break  to  pieces  and  then  devour  them.  There 
is  likewife  amongd  them  the  Fly  called  Uni- 
fata,  or  one  bridled,  having  one  hair  at  its 
tail,  and  that  which  is  didinguifhed  by  the 
name  of  Tripilis  or  three-haired,  fig.  xm. 
for  thefe  Flies  are  all  badard  Wafps :  I  can¬ 
not  now  treat  particularly  of  them,  as  it  would 
require  a  large  volume.  For  the  fame  reafon 
I  omit  fpeaking  in  this  place  of  the  difpofition, 
nature,  method  of  propagation,  and  druCture 
of  I  Iorncts,  I  tumble  Bees,  or  Bombylii,  and  of 
the  true  Wafps ;  nor  do  I  choofe  to  lay  any 
thing  of  the  infeCts  called  Vefpatse  or  fhort 
Wafps,  their  building,  lioufcs,  and  other  re¬ 
markable  particulars,  of  which  I  have  fome 
fpccimcns.  I  am  podeffed  of  a  mod  curious 
Hornet’s  ned,  fig.  xiv.  and  xv.  as  likewife  of 
the  male  and  female  Hornet,  the  Worm  from 
which  they  originally  proceed,  the  web  in 
which  this  Worm  is  enclofed,  the  exuviae  it 
cads  off  on  becoming  a  Nymph,  and  all  the 
excrements  it  voids,  together  with  the  internal 
coat  of  the  domach  and  intedines.  I  can 
likewife  (hew  the  Nymphs  of  Hornets  at 
various  periods  of  their  changes,  and  the 
rudiments  of  thofe  new  colours  which  they 
by  ilow  degrees  attain.  As  to  the  internal 
parts  of  Hornets,  I  have  the  membranaceous 
net-work  of  a  domach  of  one,  fome  pulmo¬ 
nary  tubes,  one  of  the  (ilk  or  (pinning  bags, 
and  a  fpinal  marrow. 

In  my  collection  alfo  are  various  kinds  of 
Flics  fo  like  Bees,  that  fome  authors  have 
called  them  by  that  name.  Such  is  Goedaert 
and  J.  de  May’s  Bee,  which  has  only  two 
wings.  This  is  a  fufficient  mark  to  didinguifh 
thefe  infeCts  from  each  other,  though  there 
are  fome  Flies  that  have  two  pair  of  wings. 
Such  is  one  in  my  mufeum,  which  is  very 
beautiful,  furnilhed  with  tufted  antennae,  and 
in  other  refpeCts  like  a  Bee,  only  that  it  is 
a  great  deal  larger.  What  is  mod  lingular 
in  this  Fly,  is  its  proceeding  originally  from 
a  water  infeCt.  But  as  I  have  already  faid  an 


*  Some  of  the  Bees  breeds  w  ith  us  in  the  free  air,  not  in  a  hive  or  comb.  The  young  are  bred  up  in  the  cafes  of  the  lilac 
or  other  leaves  ;  and  there  is  fomething  very  extraordinary  in  the  manner  of  their  hatching.  The  cells  feem  to  dole  up  the 
pallagc  of  one  another,  and  it  would  be  thought  the  young  creature  in  the  hindermoft  mud  eat  all  the  reft  to  pieces  to  get  out, 
for  they  arc  built  in  fucceflion  after  it:  but  though  the  whole  cafe  of  cells  be  the  woik  of  many  days,  the  young  all 
hatch  together ;  the  eggs  laid  lateil  having  obtained  a  forward  lid's  in  the  body  of  the  female,  which  make  them  difclofe  their 
young  as  foon  as  the  Hill. 


» 
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entire  volume  would  be  requiftte  to  defcribe 
nil  thefe  particulars  for  which  reafon  I  fhall 
here  make  an  end  of  this  treatife  upon  Bees. 
Certainly  the  nature,  difpofition,  and  ftrudture 
of  thefe  infedts  are  fo  furprifing,  that  they 
without  ceafing  loudly  proclaim  God  s  good- 
nefs,  wifdom,  power,  and  majefty  j  and  indeed 
all  other  animals,  according  to  their  feveral 
ranks,  do  him  honour  in  the  fame  manner, 
and  conftitute  in  the  air,  the  water,  and  upon 
the  earth,  fo  many  inftruments  and  voices  to 
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publifh  his  praifes.  I  will  join  the  univerfal 
choir,  and  fay  with  the  four  and  twenty  elders 
in  the  Apocalypfe,  “  Thou  art  worthy,  O 
“  Lord,  to  receive  glory,  and  honour,  and 
<c  power  ;  for  thou  haft  created  all  things,  and 
“  for  thy  pleafure  they  are  and  were  created.” 
I  {hall  conclude  this  long  effay  upon  Bees  with 
the  words  of  the  royal  Pfalmift. 

“  Praife  him  all  ye  angels  of  his  3  praife 
“  him  all  his  hoft.”  Pfal.  cxlviii. 


Some  peculiar  obfervations  relating  to  the  hiftory  of  Bees. 

*  .  } 

A  defer  ip  t  ion  of  a  hive  ope?ied  the  tenth  of  March ,  with  an  account  of  the  number 

of  cells  it  contained . 


ON  the  tenth  of  March  laft  I  opened  a 
hive  *,  in  which  a  young  fwarm  of 
Bees  had  been  fettled  during  the  month  of 
June,  the  preceding  year,  but  they  all  died 
in  the  intervening  February  for  want  of 
honey.  I  examined  the  cells  built  from  the 
month  of  June  till  the  winter  feafon,  that  is  in 
the  fpace  of  about  four  months,  and  counting 
them  one  by  one,  I  found  them  to  amount  to 
22,574  and  the  whole  of  this  prodigious 
number  was  only  of  that  kind  of  cells,  in 
which  the  working  Bees  are  hatched  and 
nurfed,  or  the  honey  and  Bee-bread  is  ftored 
up.  Thofe  in  which  Bees  had  been  already 
hatched,  amounted  to  78145  for  it  was  very 
eafy  to  diftinguifh  them  certainly  from  the 
others,  by  means  of  the  skins  and  webs  found 
in  them,  fuch  things  being  always  left  behind 
by  Bees  that  have  been  hatched.  All  the 
other  cells  were  formed  for  keeping  honey, 
and  the  other  cells  are  made  to  anfwer  the  fame 
purpofe,  as  foon  as  the  young  Bees  contained 
in  them  have  acquired  wings  to  fly  abroad. 

It  appeared  likewife  that  all  thefe  cells  were 
contained  in  nine  combs,  as  they  are  generally 
termed,  or  nine  portions  of  the  whole  wooden 
ftrudture,  and  thefe  portions  were  large,  ob¬ 
long  5  of  different  forms,  fome  diverging  equally, 
others  running  out  into  two,  three,  or  four 
angles.  This  variety  in  the  figures  of  the  combs 
is  owing  to  fome  of  them  being  built  alone 
by  themfelves,  and  others  clofe  to  each  other ; 
or  to  the  neceflity  the  Bees  were  under  of 
keeping  clear  of  the  flicks  placed  acrofs  the 
hive  to  fupport  the  wax,  for  this  occafions 
them  to  make  their  combs  fometimes  of  a 
triangular,  and  fometimes  of  other  forms. 
Nor  can  we  perceive,  that  in  this  bufinefs  the 
Bees  obferve  any  certain  rule  or  order,  fince 
the  figure  of  the  cells  themfelves  does  not 
buffer  by  this  liberty  they  give  themfelves. 


Many  of  the  little  cells  in  which  the  honey 
was  ftored  up,  were  twice  as  long  as  thofe 
intended  for  nefts  and  nurferies,  and  were 
alfo  irregularly  built,  crooked,  and  full  of 
angles.  Even  the  fides  of  the  hexagonal  cells 
did  not  every  where  exactly  correfpond  with 
one  another,  but  here  and  there  might  be  feen 
a  gap  large  enough  to  contain  a  pin’s  head, 
a  thing  never  to  be  met  with  in  a  truly  regular 
comb. 

All  the  half  combs  of  cells  on  one  fide  of 
the  perpendicular  foundation,  which  runs 
through  the  middle  of  them,  and  againft  which 
the  cells  are  horizontally  placed,  were  built 
full  one  half  as  long  again  as  thofe  on  the 
other  fide.  There  appeared  here  alfo  many 
other  irregularities,  not  to  be  feen  in  the 
cells  that  had  ferved  the  purpofe  of  hatch¬ 
ing,  fuch  of  them  at  leaft  as  had  been  quite 
finifhed. 

From  this  prodigious  number  of  cells,  built 
between  June  and  September,  or  October,  we 
may  entertain  fome  idea  of  the  great  number 
of  thofe  that  the  Bees  conftrudt  from  the 
month  of  March  to  the  June  or  July  of  the 
following  year.  I  believe  they  may  amount  to 
50,000,  as  this  is  the  time  for  fupplying  with 
cells  the  male,  female,  and  working  Bees  : 
but  as  yet  I  have  not  counted  them. 

A  perfon  fond  of  Bees,  and  whofe  account 
I  could  credit,  once  told  me  that  he  had  a 
hive  placed  upon  the  bare  ground,  and  ex¬ 
ceedingly  well  flocked  with  Bees,  infomuch 
that  to  make  room  for  their  combs,  they  had 
hollowed  out  the  earth  under  their  hive,  ex¬ 
tended  their  conftrudlions  very  deep  into 
this  hollow,  and  thereby  encreafed  their 
numbers  to  a  prodigious  degree.  But  this 
is  oftener  pradlifed  by  Wafps  and  Hornets, 
as  thefe  infedts  naturally  make  their  nefts 
under  ground. 


*  The  danger  of  being  flung  by  Bees  may  be  in  a  great  meafure  prevented  by  a  quiet  and  compofed  deportment;  and  even  when 
they  have  given  the  wound,  the  fame  fedatenefs  is  the  beft  conduft.  A  thoufand  Bees  will  fly  and  buz  about  a  perfon  without 
hurting  him,  if  he  ftand  perfectly  ftill,  and  let  them  alone  :  but  if  ke  ftrike  at  them,  probably  he  will  be  flung.  If  this  happens,  he 
Ihould  fuffer  the  Bee  to  reft  upon  his  flefh  in  quiet :  if  it  be  let  alone  it  will  draw  out  the  fling,  and  the  confequences  will  be  Ids 
troublefome ,  but  if  difturbed,  the  fling  is  left  in,  and  the  wound  is  much  the  worfe. 

A  hive 


t 


The  FI  I  S  T  O  R  Y  of  INSECTS. 


233 


A  hive  opened  the  14  th  of  fune ,  the  number  of  Bees  a7id  Nymphs  found  in  it , 
with  a  particular  defer iption  of  many  other  fngularities  not  as  yet  known. 


IN  the  beginning  of  June  I  bought  a  hive 
of  Bees,  it  produced  a  fwarm  the  14th  of 
the  fame  month.  I  received  the  young  Bees  in 
another  hive,  and  put  this  hive  in  water  the 
day  following,  with  all  its  new  inhabitants.  By 
this  means  I  found  the  fwarm  confided  of 
one  female,  four  males,  'and  2433  working 
Bees,  who  had  not  made  any  wax  fince  they 
fwarmed. 

The  1 6th  of  the  fame  month,  I  likewife 
drowned  in  the  fame  manner  the  Bees  that  re¬ 
mained  in  the  original  hive,  from  which  other- 
wife  a  fecond,  and  even  a  third,  fwarm  might 
have  been  expected.  In  this  hive  I  found  one 
female,  693  males,  and  8494  working  Bees. 
While  I  was  employed  in  counting  them,  I 
let  the  water  run  off  from  the  hive,  that  I  might 
afterwards  fatisfy  my  curiofity  in  afeertaining 
the  number  of  their  cells,  but  I  found  the 
amount  fo  great,  efpecially  that  of  the  cells 
Belonging  to  the  working  Bees,  that  I  thought 
proper  to  defift,  for  fear  of  lofing  the  opportu¬ 
nity  of  making  fome  other  obfervations,  that 
I  imagined  better  deferved  my  attention. 

I  therefore  reckoned  with  great  care  and 
exaCtnefs  the  little  dwellings  of  the  female 
Bees,  and  found  nineteen  of  them  as  yet 
building,  but  fome  a  little  more  forward  than 
others.  There  were  befides  fifteen  more,  in  fhape 
refembling  a  pear,  and  quite  finifiied,  which 
were  all  clofed  up  with  wax,  and  curioufly 
difpofed  on  the  edges  of  the  combs.  Some  of 
them  flood  by  themfelves,  others  lay  clofe  to 
each  other,  three,  four,  or  five  together.  Others 
again  were  built  quite  clofe  to  the  cells  of  the 
male  Bees;  fome  were  fituated  obliquely;  others 
"horizontally,  fo  as  to  referable  a  beer  glafs  lying 
on  its  fide ;  and,  in  the  fame  manner,  all  the 
cells  of  both  males  and  working  Bees.  Some 
on  the  other  hand  were  built  in  an  inverfe 
pofition,  with  their  openings  looking  down¬ 
wards,  as  the  cells  of  Hornets  are  generally 
found.  Finally,  I  difeovered  the  cell  of  a 
female  eat  through  on  the  fore  part,  being  that 
out  of  which  the  young  queen  Bee  had  efcaped 
that  led  the  fwarm  of  the  14th  of  June. 

In  nine  of  the  cells  belonging  to  the  females, 
which  I  found  clofed  up  as  juft  now  mentioned, 
there  were  as  many  female  Bees  arrived  at  their 
full  fize,  and  furnifhed  with  wings  ready  ex¬ 
panded  ;  and  fome  of  them  were  ftill  alive. 
Some  of  théfe  females  were  quite  gray,  and 
others  of  a  fomewhat  darker  colour,  according 
to  the  time  that  had  elapfed  fince  they  had 
changed  their  {kins,  and  that  which  they  were 
ftill  to  continue  within  the  cell.  Not  one  of 
them  had  as  yet  attempted  to  open  itfelf  a 
pafiage  to  fly  abroad. 

In  the  other  five  of  the  covered  and  clofed 
up  cells  belonging  to  the  females,  I  found  as 
many  Nymphs  of  females.  One  of  thefe  five 
cells  contained  a  Nymph,  which  already  begun 


to  grow  gray  on  the  back,  and  was  upon  the 
point  of  throwing  off  its  old  skin  ;  but  in  the 
other  four  Nymphs  there  was  no  appearance  of 
this  colour,  they  being  as  it  were  ftill  in  their 
infancy,  and  for  the  mod  part  refembling  in 
whitenefs  the  curds  of  milk.  The  eyes  alone 
had  by  degrees  acquired  a  watry  purplifh  colour, 
and  the  fame  might  be  obferved  of  the  three 
diftinCt  fmaller  eyes,  which  are  more  confpi- 
cuoufly  perceivable  in  the  infeCt,  while  it  re¬ 
mains  in  this  ftate,  than  afterwards  when  grown 
to  its  full  perfection. 

Under  the  belly  and  tail  of  thefe  Nymphs, 
I  found  the  exuvias  and  air  tubes  that  had 
dropped  from  them,  on  their  exchanging  the 
form  of  Worms  for  that  of  Nymphs.  I  could 
alfo  perceive  the  remains  of  their  food,  which 
on  pouring  water  upon  it  looked  like  foft  ftarch, 
or  gum  tragacanth,  beginning  to  fwell  ;  it  was 
of  the  colour  of  pure  amber,  and  of  a  fome¬ 
what  fubacid  flavour. 

In  the  upper  part,  under  the  wax  with  which 
thefe  fourteen  cells  were  clofed  up,  I  could 
difeern  the  web  which  the  Nymphs  fpread  in 
that  part,  while  they  continue  in  the  form  of 
Worms.  The  upper  web  was  very  ftrong,  and 
made  of  diftinCt  threads,  but  in  the  lower 
part  of  the  cell  it  looked  like  a  membrane ; 
for  at  the  time  thefe  Worms  labour  to  {hut  up 
their  cells  with  fuch  webs,  they  are  obliged  to 
move  their  bodies  in  every  direction,  and  there¬ 
by  rub  their  food,  and  perhaps  too  their  ex¬ 
crements  alfo  againft  their  work,  fo  as  to  fill 
the  intervals  between  the  threads  that  compofe 
it  with  a  kind  of  glue,  and  thereby  reduce  its 
furface  to  an  evennefs  like  that  of  a  natural 
membrane. 

I  opened  befides  all  the  clofed  up  and  co¬ 
vered  cells  of  the  males  ;  many  of  thefe  cells 
were  fituated  near  thofe  belonging  to  the  work¬ 
ing  Bees,  and  contained  in  a  Angle  comb, 
hanging  at  the  bottom  of  the  hive.  The  reft  of 
the  male’s  cells  were  built  in  the  midft  of  thofe 
of  the  working  Bees,  with  common  party 
walls  or  partitions.  Of  thefe  clofed  up  cells 
belonging  to  the  males,  I  reckoned  in  all  858. 
In  234  of  them  I  found  as  many  Worms, 
which  had  not  as  yet  changed  to  Nymphs,  but 
fome  of  them  were  nearer  that  period  than 
others.  In  146  cells  there  was  the  fame  num¬ 
ber  of  milk-white  Nymphs,  which  had  but 
juft  thrown  off  their  {kins.  In  44  more  cells 
the  eyes  of  the  Nymphs  were  juft  beginning  to 
acquire  a  watery  and  light  purplifh  colour.  In 
414  other  cells  I  found  as  many  Nymphs, 
whofe  eyes  were  of  a  deep  purple.  And  laftly, 
in  the  20  remaining  cells  there  were  Nymphs 
juft  upon  the  point  of  fhedding  their  skins,  and 
appearing  in  the  form  of  male  Bees :  the  gray 
and  hairy  members  of  the  young  males  appeared 
plainly  in  thefe,  through  the  tranlpamnt  mem¬ 
brane  which  ftill  enclofed  them. 

Goo 


After 
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After  this  I  reckoned  all  the  other  male  cells, 
and  found  them  to  amount  to  1508,  of  which 
720  were  entirely  empty,  the  male  Bees  fome- 
time  before  hatched  and  bred  up  in  thefe, 
having  taken  their  flight ;  268  more  were  not 
as  yet  perfe&ed,  nor  had  been  ufed  for  hatch¬ 
ing  j  520  of  the  fame  cells,  in  which  alfo  no 
Worms  had  been  yet  hatched,  were  full  of  the 
pureft  virgin  honey.  I  counted  belides  all  thefe 
ïyoi  empty  oblong  cells,  which,  though  con- 
fiderably  bigger  than  the  male  cells,  were  not 
unlike  them  :  neither  had  any  hatching  been 
performed  in  thefe,  their  form  not  being  re¬ 
gular  enough  for  that  operation  ;  therefore  they 
could  only  ferve  to  lay  up  honey.  This  circum- 
flance  like  wife  makes  me  imagine  that  thefe  ob¬ 
long  cells  are  not  to  be  looked  upon  as  male 
cells,  but  to  be  reckoned  amongft  the  ftore 
houfes  which  the  Bees  build  for  their  winter 
provifions  ;  for  we  find  they  make  cells  of  the 
fame  oblong  form,  but  like  the  cells  of  the 
working  Bees,  to  anfwer  that  purpofe. 

The  number  of  clofed  up  cells  belonging  to 
the  working  Bees  amounted  to  6468,  and 
in  all  of  thefe  I  found  Nymphs  under  the  fame 
variety  of  circumftances  with  thofe  which  I 
had  found  in  the  male  cells.  It  is  therefore 
needlefs  to  wafte  words  in  explaining  their 
different  appearances,  nor  had  I  leifure  to  count 
the  numbers  at  every  period  of  growth  and  ftep 
towards  their  perfedtion  :  befides  fome  of  thefe 
Nymphs  began  to  have  a  very  difagreeablefmell. 

I  reckoned  alfo  210  cells  full  of  Bees-bread, 
which  was  alfo  heaped  up  here  and  there  in  the 
combs  of  the  working  Bees,  in  particular  cells 
difpofed  between  thofe  which  had  Nymphs  in 
them,  or  which  were  full  of  honey,  but  none 
of  thefe  bread-cells  were  clofed  up. 

As  to  the  remaining  cells,  thofe  newly  built, 
as  well  as  the  empty  ones,  in  which  Bees 
had  been  hatched,  and  thofe  conftru&ed  the 
year  before  as  ftore-houfes  for  honey,  or  nur- 
feries,  I  had  not  time  to  count  their  prodi¬ 
gious  numbers.  Neither  did  I  count  the  clofed 
cells,  which  were  difpofed  in  the  upper  part 
of  the  hive,  and  were  now  ready  to  burft 
with  honey.  But  my  curiofity  led  me  to 
weigh  the  honey  itfelf,and  I  found  it  amounted 
to  feven  pounds. 

In  all  this  hive  I  did  not  meet  with  a  Angle 
egg,  nor  with  any  Worms,  but  fuch  as  were 
full  grown  ;  fo  that  by  this  time  the  working 
Bees  muft  have  got  over  the  heavieft  part  of 
their  yearly  labour,  for  there  was  no  longer 
any  neceflity  for  building  cells,  or  nurfing  of 
young  Bees,  nothing  more  remained  but  the 
agreeable  task  of  gathering  honey  for  the 
fupport  of  themfelves,  and  of  the  males  and 
females,  and  making  preparation  for  the 
fecond,  third,  and  fourth  fwarm,  which  I 
could  eafily  fee  were  to  be  produced  from  the 
different  ftages  in  which  the  Nymphs  of  the 
the  future  queens  appeared,  and  from  the 
different  periods  at  which  it  was  of  confe- 
quence  neceffary  thefe  fhould  make  their  ap¬ 
pearance  abroad.  This  induces  me  to  believe. 


NATURE;  or, 

that  the  old  females  continue,  even  during  the 
intervals  of  fwarming,  their  labours  for  the 
propagation  of  the  fpecies,  as  I  have  already 
obferved  in  defcribing  the  hive  opened  on  the 
2  2d  of  Auguft. 

Many  of  the  working  Bees  belonging  to 
this  original  hive  were  hill  of  a  grayifh  colour, 
which  is  a  certain  proof  that  they  have  not 
been  long  out  of  their  cells.  Nor  did  Iobferve 
one  amongft  them  that  had  loft  its  wings  j 
whereas  fuch  crippled  Bees  are  frequently 
feen  in  fpring  or  autumn.  This  circumftance 
makes  it  probable,  that  raoft  of  the  laft  year’s 
male  Bees  had  been  taken  off  by  a  violent  or 
natural  death,  and  fucceeded  by  a  new  gene¬ 
ration.  Nor  need  this  opinion  appear  impro¬ 
bable  to  any,  for  if  on  the  14th  of  June  I 
could  count  6468  Nymphs  in  one  hive,  and 
2433  Bees  in  one  fwarm,  we  may  eafily 
guefs  what  a  prodigious  number  of  Bees  muft 
be  produced  in  the  interval  of  time  between 
March  and  June,  and  that  between  June  and 
September  ;  no  doubt  a  multitude  fufficient  to 
fupply  a  hive  with  a  number  of  new  inhabi¬ 
tants,  three  times  greater  than  that  of  thofe 
which  had  pofiefled  it  the  preceding  year,  or 
fummer  months,  fuppofing  them  all  to  have 
unfortunately  perifhed :  the  queen  alone  fur- 
vives  a  longer  time,  though  I  can  fcarce  be¬ 
lieve  her  life  is  of  above  two  or  three  years. 

As  by  what  I  have  here  obferved,  it  plainly 
appears,  that  fifteen  young  female  Bees  had 
been  produced  in  one  hive,  and  in  the  fpace 
of  time  required  for  one  fwarming  ;  and  as 
experience  informs  us  that  Bees  feldom  fwarm 
in  this  country  above  three  or  four  times,  and 
that  after  the  laft  fwarm  they  kill  their  queens, 
which  are  then  no  longer  of  any  ufe,  we  may 
conclude  that  at  this  time  the  old  and  impo¬ 
tent  queen  undergoes  this  fate,  and  is  fucceed¬ 
ed  by  a  young  one,  better  able  to  propagate 
the  fpecies.  This  opinion  indeed  ftands  in  need 
of  more  experiments  to  confirm  it, and  fuch  ex¬ 
periments  may  be  eafily  made  by  any  one  who 
is  willing  to  facrifice  a  few  hives  to  his  curiofity. 

It  is  furprifing  how  tenacious  of  life  Bees 
are  j  after  the  hive  and  all  its  inhabitants  had, 
in  confequence  of  my  orders,  been  kept  under 
water  for  a  confiderable  time,  and  I  had  begun 
to  count  them,  as  if  they  were  pefedlly  fuffo- 
cated,  they  began  by  degrees  to  recover  life, 
as  it  were,  and  fly  about  the  hive,  fo  that  I 
found  myfelf  under  the  neceflity  of  caufing 
them  to  be  again  put  under  water,  and  though 
I  had  reafon  to  think  none  of  them  could 
outlive  this  fecond  fubmerfion,  yet  there  ap¬ 
peared  many  after  it  with  figns  of  life,  and 
fome  of  them  recovered  themfelves  fo  well  as 
to  live  after  this  three  days  and  two  nights 
without  eating. 

That  I  may  now  exhibit  at  one  view  every 
thing,  that  I  obferved  in  the  original  hive, 
and  in  the  fwarm  produced  by  it,  and  that 
the  fum  of  both  Bees  and  Nymphs  added  to¬ 
gether  may  be  more  diftindtly  known,  I  ftiall 
fubjoin  the  following  account : 


One 
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One  full  grown  queen  in  the  fwarm,  i 

Oné  full  grown  queen  in  the  original 

hive,  I 

Full  grown  queens  in  the  clofed  up  cells,  9 
Full  grown  working  Bees  in  the 

fwarm  >  2 43  3 

Full  grown  working  Bees  in  the  origi¬ 
nal  hive,  8494 

Full  grown  males  in  the  fwarm,  4 

Full  grown  males  in  the  original  hive,  693 
Nymphs  of  queens,  5 

Nymphs  and  Worms  of  working  Bees,  6468 
Nymphs  and  Worms  of  males,  858 


Thefe  numbers  added  together  make  18966 
for  the  total  number  of  all  thefe  little  animals 
contained  in  a  fingle  hive  before  it  fwarmed ; 
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at  which  time  2438  of  them  iffued  forth  in 
fearch  of  a  new  habitation. 

The  number  of  cells,  the  old  and  new 
built  ones,  thofe  which  were  fnut  up  and  con¬ 
tained  Nymphs  ;  the  empty  cells,  and  thofe 
of  working  Bees  full  of  honey  *,  or  Bee’s 
bread,  all  excepted,  was  as  follows : 

Cells  of  queens  begun  or  finifhed  34 

Cells  of  males  (hut  up,  empty,  and 
thofe  which,  after  the  Bees  had 
left  them,  were  filled  with  honey,  2366 

In  all  2400 

Do  not  all  thefe  particulars  difplay  in  a  fur- 
prifing  manner  the  inftintt,  diligence,  and  dex¬ 
terity,  which  it  has  pleafed  the  all-powerful 
Creator  to  beftow  on  thefe  little  infeóts  ? 


An  accoimt  of  fever al  wonderful  particularities  difcovered  on  opening  a  hive ,  that 

had  a  few  days  before 


HAPPENING  to  be  in  the  country  on 
the  25th  of  July,  I  obferved  a  great  fwarm 
of  Bees,  which,  on  its  hanging  to  an  Elm,  I 
ordered  to  be  received  into  a  hive  ;  but  in  a 
little  time  they  all  left  this  new  habitation,  and 
fled  back  to  the  elm,  where  they  hung  en¬ 
tangled  by  each  others  legs.  The  female  Bee 
had  .not  dropt  into  the  hive  with  the  others  : 
I  was  therefore  obliged  to  have  recourfe  to 
another  fhaking  ;  when  having  brought  the 
female  into  the  hive,  all  the  reft  foon  fol¬ 
lowed. 

On  the  26th  of  July  the  weather  was  tole¬ 
rably  good,  with  a  bright  fu'nfhine ;  the  27th 
cloudy  ;  the  28th  and  29th  rainy :  on  the  30th 
on  examining  the  hive,  I  found  at  the  bottom 
of  it  upon  the  ground  where  it  ftood,  a  piece 
of  a  honey-comb,  which  had  fallen  thither, 
either  becaufe  it  had  not  been  ftrongly  enough 
faftened  to  the  top  of  the  hive,  or  becaufe  too 
many  Bees  had  lighted  upon  it  at  one  time. 
This  piece  of  a  comb  contained  418  cells  of 
for  the  working  Bees,  fome  were  building, 
and  others  were  finifhed,  and  there  were  alfo 
ten  eggs  flicking  to  the  wax  by  one  of  their 
ends.  All  the  forenoon  of  the  3 1  ft  it  was  rainy 
and  about  midday  very  cloudy  and  windy, 
with  fome  rain.  In  the  evening  I  ordered  the 
hive  to  be  taken  into  my  chamber,  in  order  to 
examine  what  the  Bees  had  done  in  the  fpace 
of  thefe  fix  days. 

But  as  I  was  afraid  of  being  flung  in  this 
enterprize,  I  refolved  to  have  all  the  Bees 
killed  before  I  went  to  handle  or  infpeót  them, 
for  this  reafon  I  fumigated  them  with  a  bundle 
of  lighted  matches  rolled  up  in  linen  rags,  to 
fuch  a  thicknefs,  that  it  would  juft  fit  in  the 
upper  opening  of  the  hive.  All  my  endea¬ 
vours  to  kill  thefe  Bees  this  way  were  however 
to  no  purpofe  ;  for  after  plying  them  with  this 
fume,  from  eight  o’  clock  to  eleven,  lighting 
the  matches  from  time  to  time,  as  they  went 


received  a  young  fwarm . 

out,  the  Bees  continued  alive;  but  they  feemed 
grievoufly  complaining  of,  and  relenting  the 
injury  offered  them,  with  the  moll  horrid  noife 
and  loudeft  buzzings. 

The  next  morning  all  was  quiet  again,  fo 
I  removed  the  hive,  at  the  bottom  of  which 
I  found  fome  hundreds  of  Bees  lying  dead 
upon  the  ground  ;  but  the  greateft  part  of 
them  were  ftill  alive,  and  fome  of  them  were 
beginning  to  fly  away.  I  therefore  refolved 
to  fumigate  the  hive  a  fecond  time,  and  I  gave 
its  inhabitants  liberty  to  efcape  while  it  was 
doing.  For  fear  of  being  flung  on  this  occa- 
fion,  I  took  a  half  pint  bottle,  and  having 
rolled  fome  foft  paper  about  the  neck  of  it, 
thruft  it  into  the  opening  of  the  hive,  taking 
care  afterwards  to  llop  all  gaps  between  the 
door  or  opening  of  the  hive,  and  the  neck  of 
the  bottle  with  more  paper  of  the  fame  kind. 
As  foon  as  the  fulphurecus  vapour  began  to 
fill  the  hive,  the  Bees  in  the  greateft  hurry 
and  confufion  and  with  the  moft  dreadful 
buzzing,  rulhed  to  the  number  of  1898  in  a 
manner  all  at  once  into  the  bottle,  which  I 
then  removed  to  fubftitute  another  in  its  place  ; 
and  by  repeating  the  operation  in  this  manner, 

I  at  Iaft  fo  thoroughly  accomplifhed  my  pur¬ 
pofe,  that  not  the  leaft  noife  could  be  heard  in 
the  hive. 

Having  then  turned  the  hive  upfide  down, 

I  found  the  queen  lying  dead,  in  appearance, 
upon  the  ground,  and  fome  of  the  others  which 
had  fallen  upon  the  ground,  killed  downright 
and  wet  all  over  ;  whilft  fome  other  Bees  that 
had  remained  in  the  upper  part  of  the  hive, 
were  quite  dry,  and  when  put  into  the  bottles 
flew  about  as  briskly  as  if  they  had  not  re¬ 
ceived  the  leaft  harm. 

I  next  poured  fome  water  upon  the  prifoners 
I  had  in  the  bottle;  by  this  means  they  were 
all  drowned  in  a  very  fhort  time.  I  then  made 
my  examination,  and  found  the  fwarm  con- 


*  Maroldi,  by  the  moft  careful  examination,  and  on  the  refult  of  the  ftriiteft  calculation,  has  proved  that  the  pyramidal  figure  of 
the  bottom  of  the  cell  in  a  honey-comb  is  determinately  and  exactly  that,  in  which  the  fubftance  of  the  cell  takes  up  the  leaft  room, 
and  the  fpace  contains  the  greateft  vifible  quantity  of  honey. 
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lifted  of  5669  Bees,  and  was  therefore  a  very 
good  one,  according  to  the  judgment  I  had 
formed  of  it  on  its  firft  appearance.  Never- 
thelefs,  as  the  feafon  was  very  far  aovanced, 
and  the  fpot  the  Bees  lighted  upon  very  ill 
furnifhed  with  materials  for  making  honey, 
I  thought  it  worth  while  to  facrifice  them  to 
the  curiofity  I  had  of  knowing  what  work 
fuch  a  number  could  perform  in  fo  fhort  a 
time,  and  withal  in  fo  unfavourable  weather. 

Among  this  great  multitude,  there  was  but 
one  female  Bee.  The  greatefl  number  of  them 
were  working  Bees,  which  are  neither  males 
nor  females  ;  and  there  were  befides  thefe  and 
the  female  Bee  already  mentioned,  only  33 
male  Bees,  prepofleroufly  called  by  the  vul¬ 
gar  hatching  Bees ;  for  the  young  Bees  are 
hatched  by  the  mere  heat  of  the  fummer,  and 
that  which  is  caufed  by  the  perpetual  hurry  and 
motion  of  the  old  Bees  flying  about,  or  work¬ 
ing  in  the  hive.  It  is  very  remarkable  that  the 
bottle  into  which  the  firft  1898  Bees  driven 
out  of  the  hive  had  been  received,  was 
thoroughly  heated  by  the  perpetual  motion  of 
thefe  imprifoned  creatures,  and  the  warm  va¬ 
pours  which  exhaled  from  their  bodies. 

The  number  of  waxen  cells  begun  and 
finifhed,  including  thofe  of  the  comb  I  had 
found  on  the  ground  on  my  firft  examining  the 
hive,  amounted  to  3392  :  they  were  all  of 
the  fame  fize  and  form,  and  were  intended 
only  for  nefts  to  hatch  the  working  Bees.  In 
236  of  the  cells  fome  honey  had  been  ftored 
up,  but  it  had  been  afterwards  made  ufe  of, 
as  very  little  could  be  then  gathered  abroad. 
It  was  no  difficult  matter  to  diftinguifli  the 
cells  thus  made  ufe  of  from  the  others,  for 
they  had  received  a  yellow  tinifture  from  the 
honey  depofited  in  them;  whereas  thofe  which 
had  not  as  yet  been  employed  this  way  were 
of  a  fhining  white. 

There  were  alfo  62  of  thefe  cells,  in  which 
the  Bees  had  already  begun  to  lay  up  their 
ordinary  food  or  bread  called  erithace.  This 
fubftance  was  of  a  changeable  colour,  between 
a  yellow  and  a  purplifh  red  ;  but  perhaps  this 
tinge  might  be  owing  to  the  fumigation:  the 
whitenefs  of  the  unemployed  wax  was  in 
fome  parts  alfo  impaired  by  the  fame  means ; 
coloured  and  covered  befides  with  black  fpots. 

In  35  cells  I  found  as  many  eggs  fixed 
in  them  at  one  end,  fo  that  including  the 
eggs  found  in  the  comb,  which  had  fallen  to 
the  ground  as  already  mentioned,  there  were 
45  eggs  *n  aT  There  were  befides  in  150 
of  the  cells  fo  many  new  hatched  Worms, 
but  thefe  lay  almoft  infenfible  and  motionlefs. 
They  were  of  different  fizes,  the  largeft  of 
them  being  very  like  that  reprefented  under 
the  letter  c,  fig.  xm.  Tab.  XXIII.  All  thefe 
Worms  were  furrounded  with  that  kind  of 
food,  which  the  moft  expert  obfervers  of 
Bees  think  is  honey  thrown  up  by  the  old 
ones,  out  of  their  ftomachs.  This  kind  of 
honey  is  white,  like  a  folution  of  gum  traga- 
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canth,  or  ftarch  diftolved  in  water,  and  is  a Ü 
moft  infipid  :  it  fhews  nothing  remarkable  on 
being  viewed  with  the  mi'crofcope.  In  the 
Worms  themfelves  I  could  perceive  pulmona¬ 
ry  tubes  of  a  filver  whitenefs  running  moft 
beautifully  on  each  fide  through  their  little 
tranfparent  bodies. 

I  examined  attentively  the  wax  cemented 
by  way  of  foundation  to  the  top  of  the  hive, 
but  I  could  find  no  difference  between  that 
and  the  other  wax  of  which  the  cells  confift. 
They  appear  both  to  have  the  fame  nature 
and  properties.  I  could  not,  however,  but  ad¬ 
mire  this  ft  rong  union  or  faftening  ;  this  fub¬ 
ftance  being  juft  fpread  upon  the  hive  like  a 
cruft,  and  confequently  fattened  to  it  by  a 
very  fmall  portion  of  its  furface;  whereas  the 
reft  of  the  wax  hung  perpendicularly  from 
this  foundation,  without  any  lateral  or  other 
fupport  whatfoever,  as  if  a  wooden  bowl  were 
fixed  to  a  plain  ceiling  by  a  fmall  part  of  its 
circumference. 

This  hive  contained  the  rudiments  of  a 
great  many  more  fuch  combs  of  wax,  of  an 
oval  form,  and  full  of  cells  on  each  fide:  the 
empty  fpaces  left  between  the  combs,  for  the 
Bees  to  pafs  and  repafs,  did  not  exceed  half 
an  inch  in  breadth,  fo  that  it  is  plain  the 
comb  I  found  open  upon  the  ground,  and  in 
which  I  reckoned  418  cells,  had  been  torn 
from  its  foundation  by  its  own  weight,  and 
that  of  the  Bees  walking  upon  it.  Hence  it 
appears,  with  .what  good  reafon  thofe  who 
keep  Bees,  place  fticks  crofsways  in  their 
hives,  that  the  combs  may  have  the  more 
fupport ;  and  accordingly  we  obferve  that  in 
thefe  hives,  the  Bees  themfelves  on  each 
fide  fufpend  their  combs  to  thefe  fticks. 

Confidering  the  great  multitude  of  Bees 
employed  in  building  the  waxen  cells,  which 
I  have  been  juft  examining,  there  is  no  great 
reafon  to  be  furprifed  at  their  having  done  fo 
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much  work  that  way,  though  the  time  they 
had  to  do  it  in  was  fo  fhort;  and  the  weather 
fo  unfavourable.  But  it  is  really  aftonifffing  to 
think  how  a  fingle  female  could  lay  fo  many 
eggs  in  the  fame  fmall  interval,  and  withal 
depofit  every  egg  in  a  feparate  cell,  and  there 
firmly  fallen  it.  We  muff;  alfo  allow  fome 
time  for  laying  the  perpendicular  foundations. 
It  is,  moreover,  very  furprifing  how  thefe  eggs 
fhould  fo  fpeedily  turn  to  Worms,  and  how 
thofe  W  orms  fhould  grow  fo  very  fuddenly 
to  their  ftate  of  change.  But  I  muff:  now 
conclude,  and  I  lliall  do  it  with  the  following 
account  of  what  the  hive  I  have  been  de¬ 
ferring  contained. 

O 

33  males, 
i  female. 

5635  working  Bees. 

3392  waxcellsjfor  the  ufe  of  the  working  Bees. 
45  eggs- 
150  Worms. 

62  cells  containing  Bees  bread. 

23Ó  cells  in  which  honey  had  been  laid  up. 
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A  catalogue  of  the  infeSls ,  which  are  referred  to  the  fecond  method  of  the  third 
order  or  clafs  of  natural  changes ,  called  the  C hr y falis. 


I  Now  proceed  to  defcribe  thofe  infers 
which  belong  to  the  third  order,  as  the 
preceding ;  but  which  prefent  their  feveral 
parts  lefs  confpicuoufly.  For  this  reafon, 
I  judged  that  the  prefent  order  of  tranfmuta- 
tions  might  be  properly  divided  into  two  kinds 
or  modes ;  though  the  one  of  them  differ  from 
the  other  only,  as  the  fchoolmen  fay,  by  acci¬ 
dent. 

Among  thofe  infeCts,  which  pafs  through  the 
fecond  method  of  the  third  order  or  clafs  of 
transformations,  and  by  force  of  the  increaling 
and  fwelling  limbs,  and  other  parts,  by  which 
the  fkin  is  at  length  torn  or  burft  open,  affume 
the  form  of  a  Chryfalis,  which  exhibits  to  view 
all  its  parts,  though  more  obfcurely  than  they 
are  feen  in  the  Nymph ;  I  reckon,  in  the  firft 
place,  the  diurnal  or  day  Butterflies  *,  which 
are  called  Ulinders  and  Pennevogels  by  the 
Hollanders ;  and  are  diftinguifhed  alfo  by  two 
or  three  peculiar  names  of  Albuli  (Witkens), 
Papiliones  Butyracei  (Botercapellen),  and  Cer- 
donus  (Schoenlappers). 

Of  thefe  diurnal  or  day  Flies,  fome  are  heavy 
and  flow,  others  lively  and  fwift ;  fo  that  they 
cut  the  air,  and  move  various  ways.  I  pre- 
ferve  in  my  collection  eighty-five  fpecies  of 
thofe ;  among  which,  there  are  thirty-four 
foreign  ones  from  Africa,  America,  Brafil, 
Spain,  France,  and  elfewhere. 

Among  the  day  Butterflies  beforementioned, 
there  are  twenty-two  very  large  ones,  thirty- 
three  middle-fized  ones,  and  thirty  very  final!. 

I  preferve  alfo  fome  of  their  Worms  or  Ca¬ 
terpillars,  feveral  of  their  Chryfallides,  and  fome 


of  their  Worms,  which  are  partly  Caterpillars, 
and  partly  Chryfallides.  I  can  demonftrate,  in 
the  ftate  of  nature,  in  what  manner  the  Butter¬ 
flies  are  placed  within  their  laid  fkin ;  in  which, 
when  enclofed,  we  call  them  Chryfallides;  and 
their  parts,  though  ftill  very  minute,  may  be 
yet  diftinguifhed  by  their  refpeCtive  colours. 
I  can  fhew  how  their  wings  begin  to  grow 
protuberant,  after  cafting  this  fkin.  I  likewife 
preferve  feparate  the  claws,  inteftines,  fto- 
mach,  and  trunk  of  the  Butterflies.  I  can 
likewife  exhibit  to  the  eye  after  what  manner 
all  the  colours  of  the  future  Butterfly  are  feen 
through  this  fkin,  when  the  Butterfly  is  about 
to  caft  it,  this  being  its  laft  fkin.  I  can  alfo 
demonftrate  all  the  parts  of  the  Butterfly  al¬ 
ready  in  the  Caterpillar.  I  pafs  over  the  men¬ 
tion  of  a  great  many  other  things  worth  ob- 
ferving,  which  I  preferve,  on  this  iubjeCf,  there 
being  now  no  time  to  enumerate  them  at 
large. 

On  a  proper  occafion,  I  fhall  explain  the 
method  by  which  Butterflies,  with  their  wings 
at  large,  may  be  exprefled  and  formed,  in  all 
their  beauty,  in  plaifter  of  Paris,'  without  any 
colours.  This  1  think  an  important  piece  of 
art,  and  it  has  not  yet  been  defcribed  by  any 
one  that  I  know.  I  fhall  at  the  fame  time 
fhew  how  Caterpillars  may  be  filled  with 
fuet,  with  plaifter  of  Paris,  with  air,  and  the 
like,  and  by  this  means  be  preferved.  This 
is  effected  in  none  more  conveniently  than  in 
the  rough  and  hairy  Caterpillars,  the  colours 
of  which  are  permanent,  as  I  can  exhibit  to 
the  eye  by  feveral  fpecimens. 


*  The  Flies  produced  from  Caterpillars  are  of  two  kinds,  diftinguifhed  by  the  time  of  their  flying  abroad,  and  the  form  of  their 
antennse,  or  horns.  They  are  called  diurnal  and  noéturnal  Butterflies,  or  more  diftindtly  Butterflies  and  Moths.  The  Butterflies 
appear  by  day  ;  and  they  have  naked  horns,  terminated  by  knobs  or  buttons.  The  Moths  fly  only  in  the  night,  and  their  horns 
are  feathery,  and  have  no  buttons  at  the  end.  The  Fly  reprefented  Tab.  XXXIII.  Fig.  vi.  is  a  Moth,  that  Tab.  XXXV.  Fig.  xxr. 
is  a  Butterfly. 

I  fhall 


# 
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I  fhall  likewife  give  the  feveral  methocis 
whereby  the  wings  of  infedts  may  be  variouhy 
expanded  and  dilplayed,  in  a  form  perfectly 
agreeable  to  that  they  have  in  nature.  Upon 
this  occalion,  I  (hall  alfo  teach  by  what  means 
the  wings  of  infedts,  which  are  as  yet  hidden 
in  their  original  folds,  may  be  produced  to 
light  ;  and,  when  expanded,  may  be  dried 
and  preferved  at  pleafure. 

If  I  further  have  leifure  and  opportunity, 
I  propofe  to  defcribe  an  art  or  management, 
to  fhew  in  what  manner  monftrous  and  de¬ 
formed  wings  are  made  to  grow;  and  fhall 
propofe,  with  thefe  things,  various  operations, 
relating  not  only  to  the  accretion  of  thefe 
wings,  but  to  the  motion  of  the  humours, 
which  are  conveyed  through  their  veffels. 
Finally,  I  fhall  alfo  fhew  in  what  manner 
puffules,  tubercles,  pimples,  and  the  like  irre¬ 
gularities,  may  be  railed  in  thefe  kinds  of 
wings.  I  fhall  likewife  fubjoin  many  other, 
hitherto  unheard  of,  curious  experiments, 
which  I  hope  will  be  ufeful  to  natural  philo- 
fophy,  and  to  medicine.  All  thefe  I  am  now 
obliged  to  pals  over  with  this  flight  mention, 
fince  they  cannot  here  be  treated  of  at  large. 

Whether  or  not  the  accurate  Fabius  Colum¬ 
na  found  out,  with  certainty,  from  the  exami¬ 
nation  of  the  aliments,  on  which  the  Cater¬ 
pillars,  that  are  to  be  changed  into  Butterflies, 
Jive.  What  plants  are  like  each  other,  in  re- 
fpedf  to  their  virtues  ?  Is  a  queflion  worthy  the 
inquiry.  He  tells  us,  that  whatever  different 
plants  the  fame  Caterpillar  eats,  are  of  the 
fame  nature  and  virtue.  Other  naturaliffs  alfo 
affirm,  that  each  fpecies  of  Caterpillars  has 
only  one  kind  of  nourifhment  fuited  to  it ;  fo 
that  hence  its  own  peculiar  Caterpillar  feems 
to  be  affigned  to  every  plant  on  which  we  fee 
them  feed.  From  this,  if  it  be  fo,  it  necef- 
farily  follows,  that  the  different  plants,  which 
one  and  the  fame  Caterpillar  eats,  muff  cer¬ 
tainly  agree  in  regard  to  their  virtues  ;  and 
many  fpecies  of  plants  may  by  this  means  be 
confidered,  fo  far  as  medicine  is  concerned, 
as  one.  Others,  on  the  contrary,  deny  the 
faff :  nay,  and  experience  itlelf  teaches,  as 
Mouffet  very  well  obferves,  “  That  there  are 
“  a  fort  of  ftrolling  Caterpillars,  which  do  not 
“  fuffer  themfelves  to  be  tied  down  to  any 
“  particular  leaves  or  flowers ;  but  boldly  run 

over  and  taffe  all  plants  or  trees,  and  feed 

thereon  at  pleafure.”  I  have  myfelf  feen 
a  Caterpillar,  which  eat  the  Braffica,  or  Cab¬ 
bage  :  likewife  feed  upon  the  leaves  of  a  Mul¬ 
berry-tree.  I  found  it  feeding  on  both,  of  its 
own  accord.  I  ftill  preferve  alfo  the  egg  of 
the  Butterfly,  into  which  this  Caterpillar  was 
changed,  it  is  grooved  or  channelled,  like  an 
elegant  piece  of  workmanfhip,  and  furrounded 
\vith  a  purple  Circle. 

We  fee  Aldrovandus  has  defcribed  one  hun¬ 
dred  and  eighteen  lpecies  of  Butterflies,  of  the 
nodfurnal  and  diurnal  kind.  Mouffet  exhibits 
eighty-fix.  In  the  figures  of  Hoefnagel  are 
found  fifty.  And  the-ingenious  Goedaert,  has 
given  us  defigns  of  feventy-feven  nodfurnal,  and 
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eight  diurnal  butterflies.  However,  there  is 
nothing  to  be  found  relating  to  thefe  inledts  in 
thofe  authors,  befide  the  Ample  metamorphófis. 
Nay,  Hoefnagel  has  given  us  only  the  figures. 
Goedaert  has  indeed  defcribed  the  Fly,  hatched 
from  the  maggot  found  in  cheefe  ;  but  he  ex¬ 
plains  it  no  further,  than  by  a  figure  of  the  Worm, 
Nymph,  and  Fly  ;  and  he  has  given  an  inac¬ 
curate  figure  of  the  Worm. 

But,  what  illuftrious,  what  prodigious,  what 
ineffable  miracles  of  nature,  prefent  themfelves 
to  the  careful  obferver  in  the  changes  of  thefe 
feveral  infedts !  It  would  have  been  much 
more  ufeful,  to  have  exactly,  and  according  to 
nature,  defcribed  only  one  transformation  of 
any  Nymph,  for  an  example  to  be  applied  to 
all  the  refit,  than  to  have  delineated  the  changes 
of  all  thefe  Caterpillars,  with  their  various  co¬ 
lours,  and  their  Nymphs :  for,  according  to 
the  other  pradtice,  the  things  which  were  moff 
ufeful  and  neceffary,  remain  untouched  and 
negledted.  I  have,  however,  fome  reafon  to 
know,  from  my  own  peculiar  obfervations  be¬ 
fore  related,  what  may  be  done  in  this  ftudy  ; 
in  thefe  I  have  laid  open,  in  fome  degree,  the 
myfteries  of  nature,  and  clearly  exhibited  to 
view  the  adorable  wifdom  obfervable  in  them. 
Indeed,  if  we  ferioufly  confider  what  admira¬ 
ble  phenomena  remain  to  be  further  inveffi- 
gated,  and  obferved ;  and  with  what  fplendor, 
clearnefs,  and  beauty,  nature  exhibits  herfelf  in 
thefe  infedts ;  and  how  lwiftly,  yet  how  re¬ 
gularly  fhe  performs  thefe  great  operations, 
we  muff  own,  certainly,  that  (he  appears,  as  it 
were,  to  have  expended  the  utmoft  ftrength  of 
her  wifdom  on  them,  and  to  have  no  where  fo 
liberally,  and  clearly  prefented  her  impenetra¬ 
ble  and  inexplicable  miracles,  to  be  viewed  by 
thofe  who  worthily  ftudy  her  works. 

Whilft  the  preceding  (Beets  were  at  the  prefs, 
the  incomparable  anatomical  obfervations  of 
Dr.  Marcellus  Malpighius,  profeffor  of  phyfic 
apd  philofophy,  in  Bologne,  on  the  Silk-Worm, 
and  its  Butterfly,  which  the  'Royal  Society  of 
London,  inffituted  to  promote  natural  know¬ 
ledge,  caufed  to  be  publifihed  this  year,  1669, 
were  kindly  fent  to  me  by  the  noble  Theve- 
not,  whofe  merit  and  zeal  to  promote  natural 
knowledge,  are  fufficiently  known  to  all  who 
happened  to  be  at  Paris,  and  prefent  at  the 
weekly  difputations  inffituted  by  him.  And 
as  the  celebrated  phyfician,  juff  mentioned, 
feems  to  have  attained,  by  his  extraordinary  ac¬ 
curacy,  the  end  he  propofed  tohirnfelf  in  thefe 
celebrated  obfervations  ;  we  may  particularly 
remark,  that  after  that  exadt  obferver,  An¬ 
drew  Libavius,  he  is  the  only  perfon  who  ex¬ 
cludes  the  fancied  metamorphofis  from  the  na¬ 
tural  courfe  of  the  changes,  which  the  Silk- 
Worms  undergo;  and  has  publifihed  feveral 
things  agreeable  to  truth  :  thefe,  he  confefles, 
became  kno'wn  to  him  by  chance.  I  fhall  in¬ 
fert  his  words,  as  being  moff  true,  and  worthy 
of  perufal.  ct  And  at  length,  within  four 
“  days,”  fays  he,  “  in  which  time  the  heart  of 
“  the  Silk-Worm  continues  moving  flowly, 
“  and  the  body  is  growing  bigger,  having 

thrown 
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“  thrown  off  the  outward  (kin  like  a  Hough, 
“  the  Aurelia  appears  as  a  new  creature.  The 
“  throwing  off  the  old,  and  affuming  this  new 
“  form,  is  completed  in  the  fpace  of  one  mi- 
“  nute  and  ten  feconds ;  and  it  is  thus  done, 
“  as  I  happened  to  fee  it.  The  motion  of  the 
“  heart  is  very  quick  at  firft,  and  the  whole 
“  frame  of  the  body  appears  convulfed  ;  fo 
“  that  the  feveral  circular  folds  of  the  feg- 
“  ments  emerge,  and  by  the  tranfverfe  con- 
“  ftrudtion  of  the  lides,  the  external  fkin  is 
“  feparated  from  the  inner ;  hence,  upon 
“  making  an  effort,  and  thrufting  the  body, 
<£  which  now  appears  particularly  thick  to- 
tc  wards  the  head,  the  fkin  is  driven  back- 
“  ward,  and  downward  ;  and  the  portions  of 
“  the  trachea,  being  feparated  from  their  ex- 
<c  ternal  proper  orifices,  are  thrown  away  with 
‘c  the  fkin,  which  is  then  caft  off.  By  this 
“  motion,  a  cleft  or  opening  is  made  in  the 
“  back  near  the  head,  and  through  the  aper- 
“  ture,  the  reft  of  the  body  makes  its  way 
“  out ;  the  fkin  being,  by  degrees,  drawn 
“  back  towards  the  fundament :  This  procefs 
‘c  is  affifted  greatly  by  a  yellow  kind  of  ichor, 
“  or  fluid,  which  breaks  forth  from  the  cavi- 
<c  ties  of  the  fkull;  and  the  Aurelia,  or  Nymph, 
“  appears  then  free  and  difengaged. 

<c  Whilft  the  infedt  is  making  its  paffage 
ct  out,  the  horns,  or  antennre,  which  are 
“  thicker  and  more  flimy  than  the  reft,  are 
“  feparated  from  the  Aurelia’s  body,  and  are 
“  torn,  as  it  were,  out  of  two  cavities  of  the 
“  fkull,  beyond  the  place  where  they  are  in- 
<c  ferted  ;  and  their  length,  as  they  become 
<c  unfolded,  occupies  the  fame  place,  which 
<c  the  two  mufcles  of  the  jaws  formerly  had. 
<c  The  wings  alfo,  and  the  legs  appear  to  be 
tc  circumfcribed  in  their  limits;  the  wings  are 
tc  drawn  from  their  fituation  near  the  fore-legs 
“  in  the  Silk- Worm  ;  and  the  legs,  from  the 
“  lateral  parts  of  the  back,  which  were  before 
“  of  a  purple  colour.  But  as  thefe  unfolded 
“  parts  are  yet  mucous,  they  eafily  flick  to 
“  each  other,  and,  infenfibly  growing  dry, 
“  they  become  fo  clofely  united,  that  the  Au- 
“  relia  appears  like  one  entire  garment.  Now, 
<c  as  thefe  parts  are  peculiar  to  the  Butterflies, 
“  and  are  defined  for  their  ufe,  the  nature  of 
“  the  Butterflies  feems  to  be,  to  emerge  fooner 
“  from  the  ftate  of  the  Worm,  than  is  com- 
“  monly  believed,  and  to  be  earlier  implanted 
<c  in  it ;  for  evidently  in  the  Silk-Worm,  the 
“  beginnings  of  the  wings,  may  be  feen  under 
<£  the  fecond  arid  third  ring  of  the  body,  before 
“  the  texture  of  the  web.  The  antennae,  or 
“  horns,  are  likewife  delineated  on  the  fkull  ; 
“  and  the  wTeb  being  finifhed,  they  have  their 
“  own  termination  ;  nor  will  it  be  improper  to 
“  doubt,  that  the  new  kind  of  life  in  the  Au- 
“  relia,  is  only  a  mafk  or  veil  of  the  Butterfly, 
,c  which  is  already  pcrfed:  within ;  intended 
{t  that  it  fhould  not  be  ftruck  or  deftroyed  by 
external  injuries,  but  might  grow  ftrong, 
V  and  ripen,  as  a  fcetus  in  the  womb.”  Thus 
far  Malpighius,  whole  laft-recited  words  an- 
fwcr  to  thole  moft  evident  experiments,  which 


I  have  formerly  exhibited  to  the  noble  Lau¬ 
rence  Magallotti,  when  he  was  travelling 
through  our  part  of  the  Netherlands,  with  his 
moft  ferene  highnefs  the  Grand  Duke  of  Tuf- 
cany,  as  I  have  before  related.  In  this  trea- 
tife  I  advance  nothing  particular  concerning 
the  Silk-Worm,  except  the  figures  of  the  brain, 
fpinal  marrow,  and  male  organs  of  generation 
which  may  be  feen  in  Tab.  XXVIII.  fig.  m. 

Among  the  Butterflies  which  I  have  caught 
in  the  woods  and  fields,  or  on  trees,  flowers* 
and  plants,  and  which  I  keep  in  my  cabinet ; 
there  are  feveral,  which  have  been  already  de- 
fcribed  by  Aldrovandus,  Mouffet,  Goedaert, 
and  others  :  I  fhall  therefore  pafs  thefe  over, 
without  enumerating  their  Caterpillars  in  this 
place.  Among  Caterpillars,  fome  are  hairy, 
others  naked  ;  fome  have  tails ;  others  have 
antennte,  or  horns,  fpines,  wreaths,  fpots, 
grooves,  tubercles,  tufts  of  hair’  and,  as  it 
were,  brulhes  ;  fome  are  diftinguilhed  by 
many,  others  with  fewer  colours  ;  and  a  like 
difference  is  found  in  their  feet.  Some  have 
heads  like  hogs,  cats,  and  mice ;  others  carry 
on  them  marks,  as  it  were,  of  diftindlion ; 
and  fome  again  are  formed  in  different  man¬ 
ners,  and  exhibit  incomprehenfible  reprefen- 
tations ;  fo  that  they  cannot  be  defcribed  by 
any  detail  of  words ;  for  which  reafon,  Goe¬ 
daert  publifhed  them  in  their  native  colours. 

In  the  mean  time,  whilft  we  are  confider- 
ing  the  glittering  beauty  of  the  Butterflies,  we 
cannot  but  declare,  that  the  confpicuous  and 
beautiful  tails  of  peacocks,  and  the  fhowy  fea¬ 
thers  of  the  Oftrich,  cannot  be  compared  with 
the  ornaments  of  thefe  little  creatures.  Are 
not  the  wings  of  Butterflies  moft  beautifully 
fet,  as  it  were,  with  pearls  and  diamonds, 
and  with  the  turquoife,  fapphires,  and  rubies, 
which  increaie  their  fplendor  to  fuch  a  degree, 
that  their  bafe  being  made,  as  it  were,  of  the 
fubftance  of  mother-of-pearl,  and  covered 
with  plates  of  gold,  filver,  copper,  or  molten 
brafs,  furpafs  the  colours  of  the  rainbow,  by 
the  bright  reflexions  of  the  rays  ?  That  thefe 
little  creatures  might  be  exalted  to  the  utmoft 
height  of  beauty,  nature  has  favoured  them 
with  four  wings,  one  of  which  beautifully  re- 
prefents  the  other,  as  it  were,  in  a  mirror  or 
looking-glafs  ;  whereas  they  might  have  flown 
with  only  two,  and  that  moft  fvviftly,  and  have 
cut  the  air  in  infinite  meanders,  furpafling  all 
imagination  ;  as  any  one  may  fee  on  opening 
the  under  pair  of  wings.  Some  of  the  Butter¬ 
flies,  which  I  preferve  in  my  cabinet,  have 
oval,  others  round  wings  ;  fome  oblong,  and 
fome  ferrated ;  but,  which  is  a  very  rare  thing, 
one  of  them  has  wings  on  one  fide  membra¬ 
nous,  and  on  the  other,  only  covered  with  the 
feathery  or  fcaly  duft ;  fo  that  they  confift 
partly  of  a  bare  membrane,  and  partly  of  one 
let  with  thefe  feathers.  1  have  likewife  fome, 
the  lower  wings  of  which  terminate,  as  it 
were,  in  an  acute  tail ;  and  in  others  they  ter¬ 
minate  in  balls,  or  as  if  they  had  knobs  on. 
their  tops  :  all  thefe  are  diurnal.  1  proceed 
now  to  the  ncdturnal  Butterflies. 
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In  the  next  place  then,  we  likewife  refer  to 
this  order  called  the  Aurelia,  the  nodurnal 
Butterflies,  Phakense,  or  Moths.  I  preferve, 
and  can  fhew  the  curious,  one  hundred  and 
ninety-three  fpecies  of  thefe  creatures ;  of 
thefe,  thirteen  are  very  large  j  twenty-eight  of 
a  middle  fize  ;  eighty-fix  fmaller  ;  and  fixty- 
fix  very  minute.  In  this  number  there  are 
thirty-five  nodurnal,  or  night  Butterflies ; 
which,  together  with  their  refpedive  Cater¬ 
pillars,  and  their  changes,  have  been  defcribed 
by  Goedaert,  and  painted  in  their  natural  co¬ 
lours.  I  have  likewife  fifteen  or  fixteen  fpe- 
cies  of  the  Chryfallides ;  fome  of  which  are 
naked  or  fmooth ;  others  rough,  having  caft 
the  hairs  of  their  outward  fikin  ;  others  are  dif- 
tinguifhed  with  wreaths  and  various  colours ; 
others  are  colourlefs  and  naked  ;  and  others 
are,  as  it  were,  interwoven,  and  exhibiting  a 
reprefen tation  through  this  web.  I  can  like- 
wife  (hew  many  of  the  eggs  of  thefe  Butter¬ 
flies  ;  fome  of  thefe  are  covered  with  hair ; 
others  furrounded  with  a  kind  of  froth,  and 
others  again  are  hidden  in  other  manners.  I 
likewife  preferve  fome  Angular  and  very  beau¬ 
tiful  webs,  nets  and  membranes,  wherein  they 
enclofe  themfelves,  with  the  greateit  circum- 
fpedion,  and  in  a  mod  wonderful  manner, 
when  they  are  about  to  change :  it  is,  indeed, 
hard  to  comprehend,  how  thefe  little  crea¬ 
tures  can  confine  themfelves  in  fuch  clofe  and 
narrow  prifons ;  and  can,  though  completed 
or  folded  up  in  thefe,  perfed  their  webs  *. 

The  induftrious  Goedaert  has  delineated 
fifty-feven  fpecies  of  Chryfallides  ;  but  I  am 
forry  to  fay,  that  among  them  all  there  is 
fcarce  one  accurately  reprefented,  as  I  fhall 
hereafter  fhew  beyond  a  doubt.  Indeed,  a 
great  many  things  occur,  occafionally,  in  the 
figures  of  Goedaert,  which  fhould  be  cor¬ 
rected. 

It  is  certainly  worth  obfervation,  that,  as 
well  by  the  night  as  in  the  day,  we  obferve 
innumerable  living  little  creatures  fluctuating 
in  the  air.  This  is  not  peculiar  to  the  nodur¬ 
nal  Butterflies ;  for  immenfe  fvvarms  of  Beetles, 
and  very  many  fpecies  of  water  infeds,  betake 
themfelves  to  the  air  after  fun-fet.  ’Tis  for 
this  reafon  we  obferve  flowers,  trees,  fields, 
and  gardens  frequented,  night  and  day,  by  in¬ 
numerable  infeds,  which  leek  for  food  upon 
them  ;  that  is,  the  great  and  fupreme  Creator, 
whofe  providential  eye  is  always  open  on  all 
created  beings,  appoints  thefe  creatures  night 
for  their  day,  and  day  for  their  time  of  reft, 
fince  all  things  are  at  his  pleafure,  and  in  his 
power.  If  at  night  you  carry  before  you  a 
lighted  torch,  you  will  entice  towards  you 
many  fpecies  of  fuch  infeds ;  and,  when  al¬ 
lured  and  deceived  by  the  light,  you  may 
eafily  catch  them. 

Among  the  nodurnal  Butterflies,  which  I 
preferve,  there  is  one,  a  Moth,  the  largeft  that 


has  been  taken  in  Holland.  It  is  produced 
from  a  very  deftrudive  Caterpillar,  with  thin 
hair,  which  eats  the  bark,  and  even  wood,  of 
the  Willow.  This  Caterpillar  is  called  Spon- 
dyla  rubra  by  Mouffet.  I  have  fometimes  fed 
it  for  a  whole  year  on  white  bread  only. 
Mouffet  relates,  that  the  largeft  Moths  kill 
with  their  wings,  and  afterwards  devour,  the 
fmaller  kinds  :  but  this,  I  have  found,  is  con- 
tradided  by  experience  5  for  the  Moths  are 
provided  only  with  a  hollow  trunk  for  their 
mouth.  To  which  may  be  added,  that  many 
of  thefe  infeds,  as  foon  as  they  become  fit  for 
generation,  entirely  quit  their  former  mif- 
chievous  difpofition,  and,  taking  no  food  after¬ 
wards,  apply  themfelves  only  to  propagating 
their  fpecies.  Indeed,  fome  do  it  more  late, 
others  earlier ;  according  as  their  eggs  become 
more  or  lefs  mature,  whilft  they  lie  in  the 
habit  of  a  Nymph,  nay,  and  in  the  Caterpillar- 
form.  Thofe  kinds  maft  be  excepted,  which 
have  the  care  of  feeding  their  young ;  for  it  is 
abfolutely  neceffary,  that  fuch  lhould  be  longer 
preferved  alive  alio  by  nature,  for  the  fake  of 
their  young.  Thofe  which  are  not  obliged  to 
rear  their  young,  as  the  Butterfly  kind  in  ge¬ 
neral,  we  obferve,  die  very  foon  after  they  are 
produced  in  their  winged  ftate.  So  that  hence 
we  fee,  the  whole  change  of  thefe  creatures  is 
beg  un  and  finifhed  by  nature,  with  regard  to 
their  generation  only;  as  is  more  evident  from 
thofe  lingular  obfervations  I  have  made  on 
Bees. 

In  the  Ephemeri,  nature  has  ordered  the 
bufinefs  of  generation  in  a  different  manner; 
for,  as  fine  has  denied  coition  to  thefe  infeds, 
the  females  are  obliged  to  caft  their  feed  into 
the  water,  in  the  fame  manner  as  fifh  caft  their 
fpawn  :  this  they  do  in  the  time  when  they 
beat  and  fly  up  and  down  on  the  furface  of 
the  water.  On  the  other  hand,  the  male  Bees 
have  air,  inftead  of  water,  into  which  they 
difcharge  their  fperm. 

I  preferve  alio  that  fpecies  cf  Butterflies, 
which  the  celebrated  John  Bauhinus  has  de¬ 
fcribed  in  his  treatife  of  hurtful  winged  ani¬ 
mals,  publiflbed  in  French  in  the  year  1693. 

I  have  reprefented  the  Caterpillar  of  this  fpe- 
cies,  the  Chryfalis,  and  the  Butterfly  itfelf,  in 
Tab.  XXIX.  Fig.  1.  11.  and  in.  and  have  given 
it  the  name  of  Pernix. 

1  preferve  likewife  various  fpecies  of  thofe 
nodurnal  Butterflies,  known  particularly  by 
the  name  of  Moths,  becaufe  they  are  produced 
from  worms  of  the  fame  name,  that  eatcloaths; 
and  others  that  feed  on  paper,  books,  and  duft, 
as  wrell  as  the  leaves  of  trees.  Among  thefe 
worms  there  are  fome  which,  like  Tortoifes, 
carry  their  houfes  about  them  :  this  will  appear 
in  our  fucceeding  particular  obfervations.  Be¬ 
tween  theie  Moths  and  the  other  nodurnal 
Butterflies,  which  are  called  alfo  by  the  fame 
general  name,  there  is  this  difference,  that  the 


All  that  is  requited  to  produce  the  peneft  Fly  from  the  Chryfalis,  is  the  evaporation  of  the  abundant  moiiture  ;  and  this  will 
happen  in  a  fhorter  time  in  hotter  weather,  and  will  require  loriger  in  cold  Hence,  the  period  of  the  fame  fpecies  lyinjr  in  this 
ftate,  is  varied  by  accidents  ;  and  that  of  different  fpecies,  is  alfo  in  its  nature  extremely  various.  Reamur  has  found,  that  eieht 
days  is  fufficient  for  fome,  and  that  others  lie  as  many  months.  s 

former 
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former  rife  immediately,  and  fuddenly  fly  into 
the  air  j  but  the  others,  before  they  can  fly 
away,  make  a  noify  and  tremulous  motion  with 
their  wines.  This  we  obferve  alfo  in  other 
creatures,  which,  after  they  have  refted  fome 
time,  are  obliged  thus  to  prepare  themfelves 
for  flight.  I  have  given  the  true  figure  of  the 
Tinea  or  Moth  of  cloaths,  in  Tab.  XLY.  fig. 
xxxi.  to  which  is  fubjoined  in  fig.  xxxiv.  of 
the  fame  Table,  another  kind  of  Moth,  gene¬ 
rated  from  a  Worm  that  goes  in  its  theca  or 
cafe.  And  in  Tab.  XLIV.  fig.  xx.  I  have 
delineated  a  third  Moth,  produced  from  the 
leaf  of  an  alder-tree.  Finally,  I  have  deli¬ 
neated  the  honey-comb  Moth  in  Tab.  XXVI. 

%  n* 

I  can  likewife  fhew  in  my  collection  that 
fpecies  of  Butterfly,  the  male  whereof  is 
winged,  but  the  female  without  wings  :  this 
privilege  of  the  mgle  is  very  Angular  and  re¬ 
markable  in  this  fpecies.  I  have  likewife  ob- 
ferved,  that  the  males  of  the  Ants  live  free 
from  labour,  and  have  alfo  four  wings.  Among 
the  Bees  the  male  has  likewife  this  preroga¬ 
tive  ;  it  is  difcharged  from  all  care  of  nourifh- 
ing  the  young,  and  feems  to  be  appointed  by 
nature  for  generation  only,  not  for  nurfing  :  it 
is  for  this  reafon  probably  that  this  crea¬ 
ture’s  life  is  fo  fhort  ;  and  for  the  fame  caufe 
we  obferve,  that  when  the  time  of  generation 
is  over,  thefe  males  are  murdered  by  the  work¬ 
ing  Bees.  I  preferve  two  kinds  of  males  and 
females  of  the  Butterflies,  juft  now  mentioned  ; 
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the  former  of  which  have  larger  eyes  than  the 
latter :  this  we  likewife  obferve  in  Bees,  Ants* 
the  Ephemeri,  and  other  infedts.  The  fe¬ 
male  of  the  Brafil  Caterpillar  that  eats  wood, 
is  likewife  without  wings  ;  this  appears  to  me 
plainly,  from  its  Chryfalis  which  I  preferve  in 
my  colledtion.  I  have  likewife  a  fecond  fpe¬ 
cies  of  Butterflies,  whereof  the  male  only  is 
winged  :  It  was  taken  in  France ;  and  I  have 
reprefented  it  in  Tab.  XXXIII.  fig.  vin. 

I  can  in  the  next  place  fhew  fome  Butterflies, 
the  wings  of  which  are  formed  like  feathers. 
Indeed  we  are  to  obferve,  that  all  the  colours 
and  different  reprefentations,  which  conftitute 
the  fplendid  pride  of  the  Butterfly’s  wings, 
confift  only  of  little  feathers,  differing  among 
themfelves  with  inexpreffible  variety  of  con- 
ftrudtion  :  this  will  be  made  manifeft,  when 
we  fhall  treat  of  the  manner,  whereby  thofe 
wonderful  protuberances  of  the  wings  are 
formed  in  the  Butterflies,  and,  with  many 
other  curious  incidents,  fhall  explain  that  moft 
delicate  increafe  of  the  wings.  Finally,  I  can 
likewife  fhew  the  fmall  Butterfly,  which  al¬ 
ways  flies  in  a  ftraight  line,  having  an  oblong 
tail  for  that  purpofe  ;  and  therefore  it  does  not, 
like  other  kinds  of  Butterflies,  defcribe  by  its 
motion  an  oblique  and  unequal  courle  in  the 
air.  Of  this  opinion  is  alfo  the  very  learned 
Arnoldus  Senguerdius,  who,  in  his  phyfical 
exercifes,  affirms,  that  the  tail  may  have  power 
to  give  an  even,  or  uneven  motion  to  thofe 
creatures.  We  add  here, 


An  example  of  the  fecond  fpecies  or  method  of  the  third  order  of  natural  changes, 
which  I  call  the  Nymph-Chry falis,  or  Aurelia,  exhibited  in  that  fpecies  of  the 
nocturnal  Butterfly,  or  Moth,  whereof  the  male  is  winged . 


Tab.  XXXIII.  Nó.  I. 

'THE  Caterpillar  of  this  nodturnal  Butterfly, 
or  Moth,  lying  in  its  firft  coat  or  fkin, 
which  is  called  the  egg-ftate,  and  is  reprefented 
to  the  life.  The  firft  figure  exhibits  the  egg 
magnified. 

No.  II.  The  fame  egg,  or  rather  the  hard  or 
indurated  fhell  of  that  egg  divided  into  two 
parts.  A  microfcopic  delineation  of  this  is 
again  exhibited  in  the  fecond  figure. 

No.  III.  The  Caterpillar  of  this  Butterfly 
having  attained  its  full  fize,  it  is  very  worthy 
of  regard,  on  account  of  its  wonderful  form. 
Behind  its  head  are  feen,  Tab.  XXXIII.  No. 
III.  a.  four  bundles  of  hairs,  like  fo  many 
cloaths-brufhes,  clipped  even  at  the  tops  :  thefe 
are  of  a  white  colour  inclining  to  yellow.  In 
the  fore  part,  near  the  head,  are  alfo  two  pro¬ 
minent  bundles  of  hairs,  which  refemble 
horns.  Thefe  are  hairs,  bb.  of  a  black  colour, 
and  confift  of  long,  ragged,  and  uneven  hairs  ; 
the  tops  whereof  are  adorned  with  a  kind  of 
branching  feathers.  On  the  two  fides  of  the 
breaft  are  feen,  cc.  two  other  feather-like  bun¬ 
dles  of  hairs,  placed  very  beautifully  like  oars. 

*  Juft  before  thefe  are  placed,  dd.  two  fuch  other 
hairy  oars  ;  which,  however,  are  much  infe¬ 


rior  in  the  beauty  of  their  ftructure,  to  the  fe¬ 
cond  pair  juft  now  defcribed,  and  are  of  a  yel- 
lowifh  white,  being  almoft  of  the  fame  colour 
with  the  four  former  even-clipped  brushes  of 
the  back.  The  whole  fkin  of  this  Caterpillar 
is  here  and  there  beautifully  variegated  with  fine 
colours,  which  are  conftituted,  ee.  by  certain 
fcaly  and  fhort-haired  little  feathers,  among 
which,  the  longer  and  loofe  hairs  are  every 
where  interfperfed  ;  whilft,  in  the  mean  time, 
the  fkin  itfelf  is  obferved  to  be  of  a  bright  red 
colour.  At  the  hinder  part  of  the  body,  this 
Caterpillar  has  a  fuperb  feather-like  tail,  which 
refembles  the  antennae  or  horns  of  infedts,  in 
form  and  colour.  This  creature  has  fixteen 
feet;  the  fix  fore  ones  are  placed  near  the 
head  under  the  thorax  ;  eight  are  placed  under 
the  middle  of  the  body,  and  the  other  two  at 
the  end,  juft  above  the  tail.  Thefe  Caterpil¬ 
lars  arefound  plentifully  in  the  gardens  of  Hol¬ 
land,  living  among  the  leaves  of  plum  and 
cherry-trees,  and  in  feveral  other  places. 

No.  IV.  This  figure  exhibits  the  manner, 
wherein  this  Caterpillar  has  wound  itfelf  up, 
aaa.  and  fettled  itfelf  quietly  in  its  web.  It 
begins  in  that  to  be  fomewhat  immoveable 
about  the  thorax  ;  and  it  is  to  be  obferved,  that 
B  it 
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it  there  becomes  all'o  thick,  and  more  extube¬ 
rant  ;  for  the  limbs,  which  have  increaled 
there  under  the  common  Ikin,  iwell  by  de¬ 
grees.  This  is  particularly  manifeft,  b.  about 
the  third  and  fourth  annular  incilion  in  the 
fore  part  near  the  head.  Before  this  Catei  pil¬ 
lar  calls  its  Ikin,  it  becomes  wholly  deprived  of 
motion  ;  and  in  the  place  juft  mentioned  is 
ftill  more  confiderably  diftended ;  and  the  body 
becomes  fhorter,  becaufe  the  blood  and  juices 
are  conveyed  toward  the  breaft  from  the  hin¬ 
der  parts.  I  here  like  wife  Ihew  the  manner 
wherein  this  little  creature,  whilft  it  twilled  it- 
felf  continually  up  and  down  in  perfecting  its 
web,  has  by  that  continual  agitation  worn  off 
the  greateft  part  of  its  hairy  feathers ;  and  as 
they  have  fallen  into  the  cavity  of  the  web, 
hence  is  produced  a  little  feather-bed,  as  it 
were,  in  which  the  Caterpillar  lies  the  fofter. 
To  this  may  be  added,  that  thefe  hairs,  lying 
loofely  and  lcattered  in  the  web,  render  the 
change  of  the  Ikin  much  ealier,  and  they  are 
afterwards  moved  backwards  with  the  Ikins 
from  the  fore  parts. 

No.  V.  I  exhibit  in  this  figure  the  fame  Ca¬ 
terpillar,  when  upon  calling  its  Ikin,  it  has  af- 
lumed  the  form  of  a  male  Chryfalis,  and  (hews 
all  the  limbs  of  the  nodfurnal  Butterfly,  that  is 
to  burft  from  thence. 

This  reprefentation  is  more  obfcure  in  the 
Chryfalis  than  in  the  Nymph ;  for  the  latter, 
as  has  been  before  (hewn  at  large,  in  its  proper 
place,  very  clearly  dilplays  to  the  eye  the  limbs 
of  the  little  infedt  to  be  produced  from  it,  on 
calling  its  Ikin.  However,  as  the  Chryfalis 
does  really  alfo  exhibit  to  view  all  the  limbs 
and  parts  of  the  future  creature,  and  is,  in 
reality,  that  very  creature  which  it  reprefents,  1 
fhall  likewife  exhibit  thefe  parts  in  this  Chryfa¬ 
lis.  The  fourth  and  fifth  figure  anfwer  this 
purpofe. 

No.  VI.  In  this  figure  I  reprefent  the  fame 
Caterpillar,  as  it  appears  when  firft  changed 
into  a  Chryfalis,  and  afterwards,  after  calling  its 
laft  Ikin,  becomes  a  male  nodfurnal  Butterfly  or 
Moth.  When  thefe  infedts  have  obtained  this 
laft  form,  they  afterwards  neither  grow  nor  are 
at  all  changed,  but  are  intent  upon  generation 
only  3  as  I  lhall  more  clearly  Ihew  in  the  ex¬ 
planation  of  the  following  figures.  In  the 
mean  time  I  Drew  the  elegant  antenna,  aa. 
which  this  male  has,  its  fmall  body,  b.  and  its 
four  wings,  cc.  which  the  female  has  not. 

Tab.  XXXIII.  Fig.  i. 

The  egg  of  the  nodfurnal  Butterfly,  whereof 
we  are  fpeaking,  is  the  principal  figure  repre- 
lented  magnified  :  Its  purple  ring,  and  fome 
little  deprefiions  and  inequalities,  whereby  it 
is  remarkably  diftinguifhed  from  all  other  eggs, 
are  Ihewn  in  this  figure.  This  egg  is  alfo  fome- 
what  depreffed  in  the  middle,  which  makes  it 
appear  as  if  perforated  and  open  in  that  part, 
when  viewed  without  a  microfcope. 

Fig.  ii. 

This  exhibits  the  fame  egg  broken  into  two 
parts,  and  forfaken  by  its  inhabitant :  for  as  it 
is  covered  with  a  hard  Ikin,  or  Ihell,  like  a 
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hen’s  egg  ;  hence  it  is  not  rolled  up,  or  drawn 
afunder  like  a  membranaceous  integument, as  is 
commonly  the  cafe  in  the  eggs  of  Ants  and 
Bees :  it  is  on  the  contrary  torn  from  the  Ca¬ 
terpillar,  which  it  before  invefted,  in  form  of 
a  jagged  Ihell.  This  manner  of  feparation  is 
not  univerfal  among  all  thefe  eggs ;  for,  ac¬ 
cording  as  the  fkin  or  Ihell  is  more  or  lei's  hard, 
and  the  oppofition  great  or  fmall  ;  the  de- 
ferted  fhells  are  found  to  vary'  more  or  lefs 
from  the  form  we  have  defcribed.  One  may 
from  thence  fee,  after  what  various  ways  the 
infedts  put  off  their  firft  coats  and  ikins,  which 
may  be  eafily  iliuftrated  by  other  examples. 

Fig.  hi. 

In  the  third  figure  I  Ihew  the  method 
wherein  thefe  eggs  are  glued  to  the  web.  I 
fhali  prefemly  treat  of  this  particular  more  at 
large.  It  is  in  this  deferted  web  feen  alfo, 
what  an  hole  the  nodturnai  Butterfly  made, 
when  about  to  creep  out  of  the  web. 

Fig.  iv. 

In  the  fourth  figure  are  reprefented  all  the 
parts  of  the  male  Butterfly  in  the  Chryfalis  it- 
felf  j  namely, 

ci.  The  two  eyes  in  the  head,  under  which,  in 
the  thorax,  next  between  the  upper  legs,  the 
trunk  is  fituated. 

bb.  The  antenna;  or  horns,  with  their  inte¬ 
guments,  removed  from  their  natural  fituation, 
which  is  dole  to  the  body. 

cc.  Six  legs  likewife  removed  from  their 
places. 

dd.  The  upper  and  under  wings  in  their  na¬ 
tural  fituation. 

e.  The  rings  of  the  body,  in  which  are  re¬ 
prefented  Ibme  hairs  deprived  of  their  ikin  : 
This  is  likewife  the  cafe,  with  refpedt  to  thole 
hairs  which  are  feen  on  the  head. 

Fig.  v. 

All  the  before-mentioned  parts  are  in  this, 
figure  exhibited  in  the  Chryfalis  of  the  female 
Butterfly  or  this  fpecies ;  but  thefe  are  not  re¬ 
moved  out  of  their  natural  fituation.  It  is  evi¬ 
dent,  by  this  figure,  that  the  female  Chryfalis 
differs  in  three  relpedts  from  the  male  Chryfa¬ 
lis  :  firft,  as  to  the  horns  or  antennas  ;  then  in 
refpedt  to  the  wings  j  thirdly,  in  regard  to  the 
fize  and  thicknefs  of  the  body  ;  but  thefe  things 
will  be  made  more  evident,  in  the  explanation 
of  the  fixth  figure.  1  mull  alfo  call  to  mind 
here,  that  this  compofition  or  texture  of  the 
limbs,  though  various  in  the  fexes,  yet  never 
makes  what  is  called,  an  effential  difference 
between  the  Chryfaliides  of  the  various  infects, 
but  only  an  accidental  one,  cóniifting  in  the 
fhortnefs  or  length,  or  bignefs  and  fmallnefs  of 
the  parts.  We  muff  further  cbferve,  that  this 
Chryfalis,  and  the  infedt,  which,  upon  chang¬ 
ing  its  fkin,  is  to  arife  out  of  it,  do  not  in  the 
leaft  differ  from  each  other,  except  only  in  the 
order  and  difpofition  of  the  parts,  which  are 
arranged  in  the  Chryfalis,  fomewhat  otherwife 
than  they  are  in  the  perfedl  infedt,  or  the 
Chryfalis,  after  cafting  its  fkin  :  This  fhould 
indeed  be  obferved  molt  carefully.  * 

j 
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Fig.  vi. 

After  delineating,  under  No.  VI.  the  male 
Butterfly,  together  with  its  moft  elegant  horns, 
its  fine  and  ilender  body,  and  four  expanded 
wino-s  j  I  exhibit  under  the  fame  No.  VI.  all 
theft  parts,  but  much  more  imperfed 3  viz. 
aa.  Two  uncouth  horns  or  antennas. 
b.  A  thick  and  diftended  body. 
cc.  Four  fhort  wings,  or  rather  only  rude 
portraitures  of  wings. 

Hence  it  is  evident,  that  it  may  be  truly  faid 
that  this  female  has  no  wings.  We  may,  for 
this  reafon,  fee  all  its  fix  legs  without  any  im¬ 
pediment  3  though  in  the  male  they  lie  lo  far 
under  the  wings,  that  only  the  two  fore  ones 
are  occafionally  feen  between  the  horns  and 
fuperior  wings  3  as  is  manifeft  under  N°.  V  I. 

In  rcfped  therefore  to  this  fpecies  of  infeds, 
it  deferves  notice  in  what  a  wonderlul  manner 
the  adorable  Creator  has  eftabliflied  diftindions 
between  the  males  and  females  3  and  what 
noble  prerogatives  he  has  given  to  one,  and 
denied  to  the  other,  of  them.  Whilft  beauti¬ 
ful  antennas,  an  agile  and  light  body,  and  very 
fwift  flying  wings,  raife  the  male  to  the  thrones 
and  fceptres,  as  it  were,  of  kings;  the  female, 
being  deprived  of  all  thole  remarkable  privi¬ 
leges,  and  fcarce  able  to  bear  the  load  ot  a 
fwollen,  tumid,  and  thick  body,  feems  to  be 
condemned  by  the  moft  wife  Nature,  who  has 
given  fovereignty  and  dignity  to  the  male  only, 
to  keep  her  neft  perpetually,  and  take  care  of 
domeftic  affairs.  Hence  it  iikewife  is,  that 
this  female,  like  a  moft  prudent  houfewiie, 
never  goes  out  of  her  habitation  3  but  is  always 
fixing  the  fruits  of  her  matrimony,  that  is,  her 
eggs,  to  the  furface  of  the  web  out  of  which 
(he  hcrlelf  crept ;  as  may  be  feen  in  Fig.  in. 
Indeed,  this  cuftom  of  fattening  the  eggs  to 
the  web  in  a  conftant  method,  and,  by  the  im¬ 
mutable  law  of  nature,  is  fo  peculiar  to  this 
fpecies  of  infeds,  that  I  have  never  hitherto 
obferved  it  in  any  other  kind  whatfoever. 
This  female,  therefore,  affords  a  beautiful  in- 
ftance  of  induftrious  houfewifery  3  and,  there¬ 
fore,  (he  deferves  to  be  dignified  with  that 
name.  The  male,  in  due  time,  revifiting  his 
female,  and  paying  her  the  proper  tribute  of 
benevolence,  (hews,  in  his  lpecies,  ihat  he 
never  deviates  from  the  .character  of  a  chafte 
and  honeft  husband  3  fince  he  gives  the  affift- 
ance  of  his  excellence  and  dignity  to  the 
female,  and  fupports  her  weaknefs  *. 

F  IG.  VII. 

The  female  is  here  reprefented,  according 
to  nature,  fo  full  of  eggs,  that  her  whole  belly 
is  diftended  with  them 3  and  as  the  integu¬ 
ments  of  this  part  is  very  thin,  the  eggs  are 
diftindly  vifible  through  it.  Nay,  it  is  like- 
wife  feen  how  the  (kin  turns  and  infinuates  it- 
felf  round  the  convex  windings  of  the  eggs, 
and  runs  into  the  little  fpaces  between  them  3 
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fo  that  it  is  like  a  clutter  of  grapes.  In  order 
to  produce  thefe  eggs  very  clearly  to  view,  the 
fkin  needs  only  (Tab.  XXXÏII.  Fig.  vii,  a.) 
be  diffeded  in  the  belly  and  back,  and  raifed 
from  the  body  towards  the  hinder  parts 5  for 
then  one  may  diftindly  fee  after  what  manner 
they  are  placed  within.  Thefe  eggs  are  found 
to  be  of  a  round  figure,  when  taken  out  of  the 
body  3  and  have  on  the  upper  part,  as  I  have 
already  obferved,  a  purple  ring  :  but,  on  the 
lower  part,  they  are  of  a  white  glittering  hue, 
like  pearls.  Their  (hell  or  fkin  is  fo  hard,  that 
when  they  are  dried  in  the  air,  they  are  not 
liable  to  break 3  and,  therefore,  the  natural 
preferved  fpeeimens  of  them  will  be  always 
agreeable  to  the  perfon  who  fees  them. 

It  is  very  remarkable  in  this  creature,  that* 
when  it  is  yet  in  the  condition  of  a  Caterpillar, 
one  may,  even  then,  manifeftly  fee  in  it  the 
rudiments  of  eggs.  Thefe,  when  the  Cater¬ 
pillar  is  changed  into  a  Chrylalis,  (hew  them- 
felves  much  more  diftindly,  and,  having  ac¬ 
quired  their  utmoft  perfection,  are  at  length 
feen  thus  elegantly  in  the  Butterfly  itfelf  3  that 
is,  they  feem  watery  in  the  Caterpillar :  they 
appear  in  the  Chryfalis,  as  it  were,  membra¬ 
naceous  and  flexible ;  but  in  the  infed  itfelf 
they  are  hard,  and  referable  a  real  (hell,  very 
little  different  from  that  of  hen’s  eggs  5  and, 
for  this  reafon  alfo,  they  will  crack  and  break 
like  an  earthen  velfel.  From  hence  appears 
the  reafon,  why  thefe  eggs  retain  their  figure, 
when  dried  3  for  this  is  the  cafe,  with  reiped 
to  all  eggs  that  have  a  hard  fhcll  :  whereas  the 
contrary  obtains,  in  all  thole  that  have  a  thin 
and  tender  fkin  3  as  may  be  feen  in  the  eggs  of 
Bees,  and  many  other  infeds,  which  are  almoft 
entirely  deftroyed  by  drying  them. 

Before  I  conclude  this  hiltory,  it  may  be  ne- 
ceflarv  to  add  fomethina  more  concerning  the' 
parts  of  the  Aurelia,  that  thefe  may  be  the 
more  appolitely  compared  with  the  parts  of  the 
Nymphs,  and  the  difference  between  them 
underftood.  When  thefe  and  other  Caterpil¬ 
lars  are  catting  their  fkin,  and  prefenting  their 
before  hidden  parts  to  outward  view,  in  the 
beginning  of  this  change  we  obferve  them 
foft,  tender,  and  fomewhat  moift  3  and  this  is 
the  cafe  Iikewife  about  the  parts  of  the  Nymphs 
themlelves.  But,  a  little  after  thefe  feveral 
parts  in  the  Chryfallides  approach  toward  each 
other,  they  are  then  joined  together ;  and  in¬ 
deed  fo  clofely,  evenly,  and  equally  united, 
that  they  represent,  as  it  were,  a  continuous, 
fmooth,  undivided,  and  varnilhed  fkin.  This 
is  by  no  means  the  cafe  in  the  parts  of 
Nymphs :  for  they  are  not  at  all  joined  3  but 
are  only  difpofed  near  each  other  in  fuch  a 
manner,  that  one  may  diftindly  fee  each  of 
them.  This  is  the  true  difference  between 
the  parts  of  the  Nymph  and  thofe  of  the 
Chryfalis. 


*  The  progeny  of  the  fame  fpecies  of  Butterfly  may,  under  favourable  circumflances,  be  hatched  at  two  feafons  of  the  year;  and 
confequently  two  generations,  inftead  of  one,  may  be  produced  in  one  year.  Reaumur  has  obferved,  that  the  eggs  of  the  Butterfly, 
which  would  be  hatched  in  a  few  days  if  laid  in  fummer,  will,  if  depofited  in  autumn,  lie  till  the  winter ;  and,  unleis  the  cold  have 
been  fevere,  hatch  the  following  fpring.  The  Butterflies  produced  in  about  fix  weeks  from  the  Caterpillars  ot  thefe  eggs,  will  lay 
their  eg«-s  in  fo  warm  a  feafon,  that  they  will  hatch,  and  pafs  through  all  their  changes  into  Butterflies  the  fame  year. 
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The  reafon  why  the  limbs  in  the  Chryfalis 
unite,  and  are,  as  it  were,  glued  and  faftened 
together,  is,  becaufe  the  fkin,  inverting  the 
Chryfalis  in  that  part  where  the  union  or  junc¬ 
tion  is  made,  is  coniiderably  thinner  than  whei  e 
it  is  expofed  to  the  air.  And  therefore,  on 
account  of  this  inequality  of  the  fkin,  it  was 
abfolutely  neceflary  to  preferve  all  the  mem¬ 
bers  from  the  drying  air,  and  to  delend  them 
from  injuries  by  their  mutual  compadnefs. 

Thefe  things  are  circumftanced  in  the  parts 
of  the  Nymphs  in  a  contrary  manner  3  for  their 
fkin  is  found  to  be  equally  thick  in  all  the  parts, 
fo  that  it  would  be  fuperfluous  to  unite  them 
together.  But,  even  in  Nymphs,  fome  parts 
fometimes  occur,  which  are  covered  with  an 
equal  fkin.  This  holds  chiefly  when  fome 
parts  reft  upon  or  are  fupported  by  others ; 
and  it  is  obferved  principally  about  the  cafes 
of  the  wings,  which  have  a  much  thinner 
fkin,  where  they  receive  the  wings,  than  where 
they  are  turned  to  the  air :  therefore,  in  this 
refped,  they  entirely  agree  with  the  Chry- 
lallides. 

It  certainly  deferves  great  notice,  how  deli¬ 
cate  and  thin  the  integuments  of  thofe  parts 
are,  where  they  are  found  to  lie  on  each  other  : 
and  hence  even  the  continued  fkin,  which  co¬ 
vers  or  inclofes  thefe  parts,  has  its  external  part 
thick,  and  is  ftrong  and  hard ;  but  in  the  in¬ 
ternal  part  it  is  thin,  tender,  foft,  and  formed 
like  a  fpider’s  web.  This  Ikin  fometimes  alfo 
is  fo  line,  that  the  rays  of  the  fun  exhibit 
therein  various  colours  to  the  eye,  efpecially 
where  it  is  in  any  degree  folded  :  as  is  obferved 
in  very  thin  and  fine  blown  glafs,  and  in  the 
flender  filaments  of  a  fpider’s  web. 

This  being  well  confidered,  it  is  eafy  to  un¬ 
derhand  why  many  Butterflies  are  produced 
deformed;  that  is,  when  their  limbs,  under 
the  period  of  the  transformation,  are  not  well 
united  together,  as  frequently  happens.  In¬ 
deed  I  have,  more  than  once,  feen  that  they 
have  dried  and  perifhed,  by  reafon  of  this  de- 
fed  of  a  proper  union.  The  fame  effed 
may  be  performed  by  art,  and  a  certain  opera¬ 
tion  :  I  mean,  we  may  thus  produce  Butterflies 
that  are  deformed.  I  can  alfo  very  eafily  dis¬ 
unite  all  the  limbs  of  the  Chryfallides ;  for, 
naturally,  thefe  parts  in  the  Chryfallides  will 
then  never  feparate  themfelves  further,  not  even 
at  the  time  they  are  ftripped  of  their  fkin  :  for 
the  fkins  to  be  cut  off  from  thence,  have  only 
three  or  four  cracks  or  openings,  fince  the 
thinner  fides  of  thefe  inverting  parts  are  then 
very  eafily  broken  further,  with  the  leaft  mo¬ 
tion  ;  fo  that  there  will  be  no  need  to  move 
the  refpedive  limbs  out  of  their  places. 

As  thofe  who  fearch  into  the  fecrets  of  na¬ 
ture  have  not  obferved  this,  I  am  therefore  in¬ 
clined  to  think  they  have  imagined,  in  confe- 
quence  of  this  overfight,  that  the  continued 
ikin  of  the  Aurelia  confifted  of  a  texture  of  the 
parts  united  one  with  another.  They  have 
therefore  fancied,  that  the  infed  lies  in  that 
uniform  and  undivided  fkin,  in  the  fame  man¬ 
ner-  as  the  chicken  lies  in  its  undivided  fhell. 
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But  this  is  contrary  to  all  truth;  for  every  part 
of  the  Chryfalis,  as  well  as  the  limbs  ot  the 
Nymph,  is  inverted  with  its  refpedive  integu¬ 
ment.  And  this  is  the  more  inconteftabiy 
certain,  becaufe  thefe  limbs,  together  with  the 
fkin  wherewith  they  are  lurrounded,  are  found 
entirely  perfed  in  the  Worms  and  Caterpillars, 
and  may  be  even  there  feparated  or  difengaged; 
fo  that  one  of  thefe  infeds  is,  in  reality,  al¬ 
ways  in  another :  as  1  fhall  hereafter  deibribe, 
and  abfolutely  prove. 

Another  remarkable  thing  in  thefe  Aurelias, 
whereof  we  are  fpeaking,  is,  that  even  the 
hairs  of  the  Caterpillar  cart  a  fkin,  and  are 
afterwards  feen  in  the  Chrvfalis.  And  hence 
arifes  another  invincible  argument,  mort  clearly 
demonftrating,  that  the  Aurelia  is  not  a  crea¬ 
ture  newly  transformed,  but  is  really  the  former 
creature,  which  has  cart  its  fkin.  The  whole 
change,  or  rather  accretion  of  the  parts  and 
limbs,  confifts  indeed  only  in  this,  that  the  in¬ 
verting  membranes  or  fkins,  which  are  fo  many 
veils  that  obftrud  the  fight,  are  removed  by 
degrees,  and  thrown  off ;  fo  that  the  limbs, 
which,  from  the  firft,  lay  hidden  in  the  infide, 
are,  in  the  end,  feen  on  the  outfide.  In  all 
thefe  changes,  nothing  is  more  Wonderful  than 
the  motion  by  which  alone  they  are  ieverally 
produced,  and  perfeded  by  means  too  difficult 
to  be  inveftigate'd.  The  deeper  we  here  look 
into  nature,  the  more  we  are  obliged  to  con- 
fefs  our  blindnefs,  and  our  ignorance.  Indeed, 
there  is  nothing  more  true,  than  that  all  thefe 
things,  which  I  advance  and  publifh,  are  no 
more  than  the  naked  fhadows  of  the  inexpli¬ 
cable  myfteries  of  the  Great  Creator  :  the  in¬ 
ternal  nature,  and  true  difpofition,  of  thefe 
meanders  are  above  the  reach  of  our  limited 
underftandings. 

I  fhould  never  conclude,  if  I  attempted  to 
profecute  minutely  ail  the  wonderful  things 
that  occur  in  thefe  Chryfallides  :  and,  indeed, 

I  fhould  weary  out  the  reader’s  patience  by  a 
prolix  recital  of  them  ;  fince  he  muff  firft  have 
fome  knowledge  of  the  hiftory  of  thefe  infeds, 
who  would  properly  underftand  what  is  deli¬ 
vered.  I  fhall  add  but  one  thing  more  con¬ 
cerning  the  eggs  of  thefe  infeds  :  this  is,  that 
as  the  rudiments  of  thefe  eggs  may  be  perfedly 
feen  in  the  Caterpillar,  there  arifes  from  thence 
a  ftill  more  powerful  argument  to  prove,  that 
there  is  no  real  metamorphofis  or  change,  or 
real  transformation  of  parts  in  the  creature  ; 
but  only  a  fimple  growth,  or  accretion,  as  in 
all  other  animals ;  only,  that  it  is  more  confi- 
derable,  and  more  admirable,  than  in  the  other 
creatures.  I  fhall  alfo  add,  that  the  egg  itfelf 
is,  in  reality,  no  other  than  a  little  infed,  the 
ftrength  of  which,  by  degrees,  increafes  in  its 
fkin  or  coat;  until  it  has  at  lift  acquired  fuffi- 
cient  ftrength  to  break  through  this  fkin  or 
fhell,  and  call:  off  its  firft  integument.  It  is 
therefore,  from  what  has  been  laid,  clearer 
than  the  meridian  fun,  of  what  infinite  ufe  fuch 
experiments  are  to  us ;  as  thofe  I  have  pro- 
pofed,  by  way  of  fpecimen,  at  the  end  of  the 
third  chapter. 
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In  the  webs,  which  Caterpillars  form,  there 
is  obferved  a  wonderful  variety;  for  as  they 
ferve  them  in  the  place  of  nefts,  every  Cater¬ 
pillar,  according  to  its  peculiar  nature  and  dif- 
pofition,  forms  and  perfects  its  web  its  own 
way.  Though  thefe  webs  are  conftruded  with 
wonderful  art,  yet  thofe  Caterpillars,  which 
are  enclofed  in  no  web,  excel  all  others  in  art 
and  invention.  Some  of  thefe,  which  bury 
themfelves  under  the  earth,  are  intruded  to 
make  caverns  or  holes  in  it  fo  artlully,  that 
they  feem  to  have  a  more  fecure  habitation 
there,  than  others  in  their  walls.  Some  others, 
that  remain  above  the  earth,  have  the  art  to 
fix  their  webs  with  fuch  ftupendous  dexterity 
to  plants,  trees,  walls,  and  in  hedges,  that  they 
fafely  hang  with  it,  though  expoled  every  way 
to  the  furrounding  air;  and  are  at  length 
changed,  after  calling  their  fkin,  into  very 
beautiful  Butterflies.  It  is  moll  wonderful, 
that  thefe  little  creatures,  at  the  time  of  their 
change,  know  how  to  difengage  their  claws 
from  the  web,  and  to  change  the  Ikin  of  thefe 
their  fmallelt  parts,  together  with  the  fepa- 
rating  exuvite ;  whilft,  at  the  fame  time,  they 
remain  fixed  by  thofe  claws  in  the  web.  In¬ 
deed,  in  this  art,  the  Caterpillars  by  far  excel 
the  moll  active  of  the  human  fpecies  in  their 
gefticulations.  I  have  likewife  feen  fome 
Caterpillars,  which  knew  how  to  bite  off  a 
certain  part  of  the  leaves  of  trees ;  and,  as  in 
a  fafe  habitation,  afterwards  have  enclofed 
themfelves  therein,  by  the  help  of  the  threads 
they  have  fpun.  Others  weave  oval  nells ; 
others  exadly  round  ones ;  others  oblong  ones; 
others  make  them  channelled ;  others  fuch  as 
are  like  a  delicate  network ;  others  angulated  ; 
fome  weave  into  their  work  wood,  fand,  fhells. 
Hones,  and  other  matters :  others  Amply,  tho’ 
very  Artfully,  roll  themfelves  up  in  the  leaves 
of  plants  and  trees.  In  a  word,  the  wonder¬ 
ful  ingenuity  of  Caterpillars  is  manifefted  in  a 
thoufand  inventions;  and  in  all  of  them  the 
hand  of  the  Great  Creator  is  moft  clearly  feen, 
who  has  infufed  fo  much  prudence,  as  it  were, 
and  wifdom  into  thofe  creatures,  exhibited  in 
order,  weight,  and  meafure. 

I  have  particularly  treated  of  the  Butterflies 
hitherto  defcribed  in  the  third  chapter  of  this 
work ;  and  I  have  lhewn  there,  that  the  in- 
duflrious  Goedaert,  in  Part  I.  Obf.  59,  and 
Part  II.  Obf.  30,  has  given  a  fhort  defcription 
of  them,  and  exhibited  their  figures ;  though 
he  did  not  perfectly  know  thefe  creatures, 
nor  could  diftinguifh  the  male  from  the  fe¬ 
male. 


Fig.  viii. 

I  have  found  thefe  creatures,  here  treated 
of,  not  only  in  our  part  of  the  Netherlands, 
but  alfo  in  France ;  but  they  were  of  a  dif¬ 
ferent  fpecies.  This  will  appear  by  the  eighth 
figure,  wherein  I  reprefen t  thefe  in  feds  in  the 
add  of  coition.  The  female  of  this  fpecies  is 
abfolutely  without  wings,  (Tab.  XXXIil.  Fig. 
viii.  a:)  and  has  two  fhort  horns,  fix  legs,  and 
a  body  divided  into  feveral  rings.  The  male, 
on  the  contrary,  is  exhibited  with  two  beauti¬ 
ful  horns  and  four  wings,  b .  and  with  a  body 
fomewhat  larger  than  that  of  the  Holland  But-  * 
terfly,  delineated  under  N°.  VI.  Thefe  were 
alfo  nodurnal  Butterflies;  but  their  bodies 
were  more  fwollen  than  thofe  of  Holland  ;  the 
male  whereof  is  diftinguifhed  for  its  fmaller 
body  and  fmoother  wings.  Thefe  French  But¬ 
terflies  are  variegated  with  a  gray  and  blackifh 
colour,  mixed  with  white.  This  mixture  ren¬ 
ders  them  very  beautiful.  The  divifions  of  the 
back  are  tinged  with  a  browner  black;  and 
there  are,  moreover,  obferved  fome  yellowifh 
rings  in  that  part/  confifling  of  hairs.  From 
what  Caterpillars  thefe  Butterflies  are  produced, 

1  do  not  know.  1  found  them  in  a  field  in 
the  ad  of  coition ;  fo  that,  from  thence,  I 
could  affirm  for  certain,  that  the  male  and 
female  are  the  two  fexes  of  the  fame  fpecies. 

The  remarkable  nefl,  which  I  have  deli¬ 
neated  in  the  hiftory  of  the  Ephemerus ;  firfl 
publifhed  feparately,  and  which  I  proved  at 
the  fame  time  to  be  conftruded  of  fmall  bitten 
pieces  of  wood,  laid  together,  and  joined  like 
the  beams  of  houfes  in  Ruffia  ;  this  neft,  I  fay, 
is  built  by  the  wood-eating  Caterpillar,  which 
inhabits  it,  and  carries  it  about  on  its  back 
in  form  of  a  pyramid.  Thefe  Caterpillars  are 
likewife  changed  into  a 'winged  male,  and  a 
female  without  wings.  This  appeared  very 
evidently  to  me,  when,  upon  opening  the  nefl, 

I  found  the  Chryfalis  of  the  female  and  the 
Exuvias  of  the  Caterpillar  in  it.  Therefore, 
feveral  pairs  of  little  creatures  feem  to  exift  in 
nature  ;  the  males  of  which  have  this  peculiar 
privilege  above  the  females.  It  likewife  ap¬ 
pears  from  thence,  how  much  the  infeds  of 
one  and  the  fame  fpecies  may  differ  from  each 
other.  Perhaps  the  fame  thing  likewife  holds 
in  fome  quadrupedes,  birds,  or  fiffies;  particu¬ 
larly  in  thofe  fpecies,  the  males  or  females 
whereof  we  have  not  yet  been  able  to  diftin¬ 
guifh.  Some  fay,  the  Snake  has  no  difference 
of  fex,  which  others  again  deny.  I  cannot 
prefume  to  decide  this  controverfy,  as  I  never 
took  any  particular  pains  about  that  fubjed. 
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'’TP  HE  hiftory  I  am  about  to  give,  under  the 
fecond  mode  of  the  third  dais  or  order 
of  natural  changes,  is  fo  amazing  in  all  its  cir- 
cumftances,  that  it  might  very  well  pafs  for  a 
romance,  were  it  not  built  upon  the  moil  firm 
foundations  of  truth.  Fads  alone  fupport  it; 
fo  that,  how  much  foever  our  comprehenfion 
may  fall  fhort  of  the  things  to  be  related,  we 
mufl  aflent  to  them  notwithftanding  ;  and  we 
fhould  ftudy  them  alfo,  as  fome  of  the  moil 
fhining  miracles  of  God’s  power  and  goodnefs. 

In  this  hiftory  we  fhall  fee  moft  furprifing 
changes  in  the  limbs  of  thefe  infeds,  growing 
under  one  another,  that  anatomy  has  ever  dis¬ 
covered  ;  fuch  changes,  indeed,  as  no  human 
wit  could  contrive,  or  could  even  think  of, 
had  not  God,  the  great  Author  of  thefe  won¬ 
ders,  been  gracioufly  pleafed  to  reward  our 
Induftry  with  the  difclofure  of  them.  In  this 
hiftory  we  (hall  behold  a  poor  and  wretched 
infed  lofe  by  degrees  all  motion,  and,  in  ap¬ 
pearance,  ftand  configned  to  death  and  the 
grave ;  in  which  feemingly  hopelefs  condition, 
however,  all  its  former  limbs  acquire  an  ex¬ 
traordinary  degree  of  perfedion,  till,  at  laft, 
rifing  from  the  fepulchre  in  all  the  gaiety  and 
magnificence  of  the  richeft  ornaments,  and 
moft  refplendent  colours,  it  no  longer  continues 
a  reptile,  creeping  upon  the  earth  ;  but,  foar- 
ing  into  the  air,  changes  its  flow  and  heavy 
pace  into  the  moft  nimble  and  unreftrained 
flights. 

This  creature,  in  its  painful  and  humble 
ftate  of  life,  fupports  itfelf  with  crude  and 
undigefted  food ;  and,  ordinary  as  this  refrefh- 
ment  is,  the  infed  is  obliged  to  earn  it  with 
much  labour  and  danger :  but  when  freed  from 
the  jaws  of  death,  and  after  paffing  through  a 
fecond  infancy,  the  pureft  nedar  becomes  its 
portion,  and  the  air  its  element.  It  railes  it¬ 
felf  boldly  toward  the  Ikies,  and  roves  at 
pleafure  from  meadow  to  meadow,  and  en¬ 
joys,  without  care  or  concern,  the  exquifite 
juices  which  bounteous  nature  has  prepared 
for  its  ufe,  and  prefents  it  from  the  unful- 


hed  cups  of  the  moft  fragrant  and  beautiful 
flowers. 

It  has  now  put  off  its  old  body  ;  and  the 
entrails,  which  were  before  fupplied  with 
coarfe  food  by  the  painful  operation  of  the 
teeth,  and  which  digefted  this  food  by  a  vio¬ 
lent  trituration  of  the  ftomach,  are  become 
more  tender,  delicate,  and  fine,  fo  as  only  to 
fuit  a  more  pure  and  elegant  aliment:  and 
often  the  happy  creature  is  enabled  to  live 
feveral  months  fucceflively,  without  the  leaft 
want  of  nouriftiment. 

To  fum  up  all  thefe  wonders  in  a  few 
words,  the  creature,  that  heretofore  crept  upon 
the  earth,  now  flies  freely  through  the  air ; 
lips  its  food,  inftead  of  chewing  it ;  and,  far 
from  creating  our  averfion  by  its  frightful 
prickles,  and  foul  appearance,  it  attra&s  our 
admiration  by  the  moft  elegant  fhape  and 
cloathing  ;  and  from  being  fcarce  able  to  move 
upon  the  humbleft  fhrubs,  acquires  ftrength 
and  agility  to  tour  in  its  lofty  progrefles,  far 
above  the  talleft  inhabitants  of  the  foreft. 

All  thefe  furprifing,  and  indeed  almoft  in- 
comprehenfible  changes,  from  indigence  to 
affluence,  from  contempt  to  glory,  from  labour 
to  eafe,  will  be  amply  defcribed  in  the  follow¬ 
ing  hiftory,  and  every  one  may  eafily  under- 
ftand  how  they  can  happen,  and  are  actually 
effected. 

By  comparing  thefe  ftrange  viciffitudes  with 
the  wretchednefs  of  our  own  prefent  life,  our 
death,  and  refurredtion ;  and  examining  like- 
wife  the  caufes  of  our  milery,  and  the  beft 
methods  of  fubduing,  and  even  eradicating  in 
ourfelves,  the  latent  feeds  of  decay  and  de- 
ftrudtion,  in  order  to  prepare  our  fouls  and 
bodies  for  a  glorious  relurredtion  ;  we  fhall, 
befides  the  moft  innocent  and  becoming  plea¬ 
fure,  reap  very  confiderable  and  lafting  advan-  - 
tages,  by  being  powerfully  excited  to  praife 
God,  without  intermiffion,  as  he  deferves, 
from  thefe  furprifing  effedts  of  his  wifdom  and 
power,  now  clearly  laid  open  to  our  in- 
fpedtion, 


CHAP. 
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CHAP.  I. 

A  defcription  of  the  external  farts  of  the  Caterpillar ,  and  a  diffeSlion  of  the  in» 
ternal ,  Jo  as  to  give  a  Jatisfa&ory  account  of  the  blood ,  mujcles,  kidney- fhaped 
parts ,  Jlomach ,  gullet  y  inteftma  cceca ,  or  clofed  guts,  ftlk-bags^  fat ,  pulmonary 
tabes j  heart ,  brain ,  tfW  nerves . 


THERE  are  a  great  number  of  Cater¬ 
pillars  that  become,  after  their  change, 
diurnal  or  day  Butterflies,  that  are  found  feed¬ 
ing  on  nettles,  with  which  they  fupport  them- 
felves ;  fometimes  devouring  that  plant  to  fuch 
a  degree,  as  to  leave  nothing  but  the  ftalk  re¬ 
maining.  It  is  of  thefe  I  intend  to  fpeak  in 
this  place.  They  are  very  common  in  Hol¬ 
land,  during  the  fummer  months.  The  fkin 
of  this  infedt  appears  thick  fet  with  very  ftiarp 
prickles.  Tab.  XXXIV.  big*  i*  a.  At  its  full 
growth,  it  is  alinoft  an  inch  and  a  halt  long. 
It  is  of  a  deep  brown  colour,  except  on  its  fides, 
which  are  of  a  yellowifli  green,  fomething  in¬ 
clining  to  white.  Thefe  Caterpillars  differ  fo 
much  from  each  other  in  this  refpedt,  that,  in 
point  of  colour,  it  is  impoflible  to  defcribe  them 
diftindtly.  This  little  infedt  has  fix  legs  on 
that  part  of  the  body  which  is  next  its  head  : 
of  thefe  legs,  I  have  here  delineated  only  the 
three  that  belong  to  one  fide,  b.  The  middle 
part  of  the  body  is  furnifhed  with  eight  legs 
more,  four  on  each  lide,  c ;  befldes  which 
there  are  two  others  that  fpring  from  the  divi- 
fion  forming  the  tail,  d.  That  the  conftruc- 
tion  of  this  Caterpillar  may  be  the  more  per- 
fedtly  underftood,  I  (hall  reprefent  it  as  it  ap¬ 
pears,  fomewhat  magnified  by  a  microfcope. 
Thus  we  fhall  fee,  that,  counting  the  head  a 
tail,  it  is  compofed  of  thirteen  annular  divi- 
fions,  Fig.  ii.  I,  2,  3,  4,  &c.  The  head  is  of 
a  horny  fubftance,  or  like  bone,  and  of  a 
Ihining  black  colour  j  and,  here  and  there,  it  is 
covered  with  a  kind  of  hair  like  briftles.  On 
each  fide  of  the  head  are  fix  black  eyes,  aa, 
and  under  the  eyes  the  antennae,  bb.  There 
is  a  lip  on  the  lower  part  of  the  divifion  which 
conflitutes  the  head,  and  under  and  near  the 
lip  are  placed  the  teeth,  cc.  Near  the  teeth 
are  three  little  protuberant  fpots,  the  middle- 
moft  of  which  is  a  nipple,  or  papilla,  d ,  from 
which  the  Caterpillar  emits  a  kind  of  thread ; 
which  will  be  hereafter  confidered. 

There  are  fome  briflly  hairs  on  the  fecond 
ring,  and  under  thele  hairs  is  a  black  fpot, 
above  the  firft  pair  of  legs.  This  is  the  firft  of 
the  pundta  refpiratoria,  or  points  of  refpiration, 
by  which  the  infedt  breathes.  The  legs,  e. 
confiff  of  various  joints,  compofed  of  a  bony 
or  horny  fubftance;  and  each  is  terminated  by 
a  claw  of  the  fame  fubftance,  and  of  a  deep 
red  colour.  There  are  no  openings  for  refpi¬ 
ration  on  the  third  and  fourth  rings,  as  well 


becaufe  the  wings  of  the  future  Butterfly  lie 
againft  thofe  rings  under  the  Caterpillar’s  fkin, 
as  becaufe  fuch  breathing-holes  would  greatly 
obftrudt  the  motion  of  the  limbs.  The  third 
ring  has  on  each  fide  two  fharp  and  briftly 
hairs,  which,  at  fome  diftance  from  their 
roots,  produce  many  others.  The  two  lower 
of  the  original  hairs,  which  are  likewife  the 
leaft,  are  of  a  white,  and  the  two  upper  ones 
of  a  black,  colour. 

The  fourth  ring  is  of  the  fame  form  with 
the  third:  but  as  I  have  reprefented  it  a  little 
fideways,  there  appears  on  it  only  one  pair  of 
briftles.  The  legs,  Tab.  XXXIV.  Fig.  11.  p  g, 
placed  on  both  thefe  rings,  refemble  exadtly 
thofe  of  the  fecond  ring.  Between  the  hairs 
already  mentioned,  there  are  others,  which  I 
have  been  obliged  to  omit  in  the  figure  I  have 
given,  for  fear  of  rendering  it  confuted.  Thefe 
laft  hairs  are  white,  and  they  fpring  from 
whitifh  fpots  in  the  center  of  a  black  ground. 

On  each  fide  of  the  fifth  ring  there  are  three 
briftly  hairs,  with  one  exadtly  on  the  middle 
of  the  infedt’s  back,  h.  The  firft  and  largeft 
pair  of  thefe  hairs,  i,  lies  a  little  flanting,  on 
account  of  the  fingle  hair  on  the  middle  of  the 
back.  The  fecond  pair,  or  that  next  to  the 
firft,  rifes  over  the  points  of  refpiration ;  and  the 
third  pair,  k ,  under  thofe  points,  on  the  decli¬ 
vity  of  the  belly.  I  have,  to  avoid  confufion, 
omitted  the  lateral  prickles ;  but  have  repre¬ 
fented  the  others  juft  as  they  appear,  covering 
almoft  every  ring  of  the  body.  The  rings 
that  follow,  all  to  the  thirteenth,  are  exactly 
of  the  fame  form,  with  breathing-holes  in 
every  one  cf  them ;  fo  that  the  infedt  has  no 
lefs  than  eighteen  of  thefe  openings  difpofed 
along  its  fides,  with  a  blackifh  edge  or  border 
to  every  hole. 

The  fifth  and  fixth  rings  have  no  legs  an¬ 
nexed  to  them  ;  but  the  leventh,  eighth,  ninth, 
and  tenth  have  each  a  pair,  fpringing  from  the 
lower  part  or  belly  of  the  infect.  Thefe  legs 
are  covered  with  a  fine  membrane,  confifting 
of  many  joints,  and  are  armed  with  little  red 
claws,  lilt,  fet  round  the  extremities  of  their 
legs. 

The  eleventh  and  twelfth  rings  are  likewife 
without  legs.  The  only  pair,  in  this  part  of 
the  infedt,  fprings  from  under  the  tail,  mm. 
The  ring,  conftituting  this  part,  has  but  one 
pair  of  ftiarp  hairs. 
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The  anatomy  oj  the  Caterpillar. 


AVING  thus  fuccinétly  deferibed  the 
external  conftrudtion  of  this  Caterpmai, 
I  am  now  to  exhibit  and  demon  ft  rate  its  in¬ 
ternal  parts.  The  firft  thing  that  prefents  itfelf, 
on  opening  the  back  of  this  inleift,  is  the  blood, 
which  flows  freely  from  it.  This  is  of  a  tranf- 
parent  green,  and  may  be  made  ule  or  as  a 
paint  for  that  purpofe ;  though,  as  it  dries  by 
being  expofed  to  the  air,  it  lofes  much  of  its 
original  luftre,  and  by  degrees  turns  yellowiih. 
There  next  appear,  immediately  under  the 
fkin,  the  mufcular  fibres,  which  ferve  to  move 
the  rings  of  the  body.  On  railing  of  thefe 
fibres,  the  fat  appears,  as  likewife  the  heart, 
known  by  its  panting  motion  :  this  I  fhall  pre- 
fently  deferibe.  On  the  hinder  part,  upon  the 
back,  and  between  the  laft  rings  of  the  body, 
there  are  two  fpots  or  particles,  with  fome 
divifions  in  them,  Tab.  XXXIV.  Fig.  in.  not 
unlike  the  kidneys  of  men  or  quadrupedes. 
On  opening  thefe  fpots,  they  are  found  to  con¬ 
tain  fome  veflels,  and  to  have  a  connexion 
with  the  lower  rings,  by  means  of  fome  flender 
filaments,  and  certain  pulmonary  tubes.  In 
my  opinion,  thefe  particles  do  not  attain  their 
full  growth  and  perfection,  till  the  infedt  be¬ 
comes  a  Butterfly.  This  appears  plainly  enough 
in  Silkworms,  whofe  tefticles  fpring  from  this 
part.  I  fhall  therefore  referve  what  more  I 
have  to  fay,  on  this  fubjedt,  for  my  defeription 
of  the  Butterfly,  as  they  appear  only  in  an. 
embryo-ftate  in  the  Caterpillar. 

Removing  the  parts  already  mentioned,  we 
come  at  the  ftomach.  This  almoft  entirely 
fills  the  Caterpillar’s  body ;  and,  though  it  be 
fo  very  capacious,  is  always  as  full  as  it  can 
hold,  the  infeCl  being  extremely  voracious,  fo 
that  it  hardly  ever  defifts  from  eating  a  fingle 
moment.  During  this  part  of  its  life,  it  feems 
entirely  confined  to  the  two  operations  of 
taking  in  its  food,  and  difeharging  its  excre¬ 
ments  ;  by  which  means  it  acquires  its  proper 
fize  in  a  few  days.  The  gullet,  Fig.  iv.  0,  is  a 
/mail  and  flender  tube,  which  running  from 
the  forepart  of  the  ftomach  to  the  mouth, 
through  a  flit  in  the  fpinal  marrow,  juft  under 
the  brain,  and  growing  larger  and  larger  in  its 
progrefs,  it  forms  a  communication,  for  the 
infed’s  food,  between  the  mouth  and  ftomach. 
I  have  reprefented  only  a  few  of  the  pulmo¬ 
nary  tubes,  bbbb ,  in  the  forepart  of  the  fto¬ 
mach,  where  they  appear  like  fo  many  veflels, 
elegantly  difperfed  over  its  furface,  and  fupply 
it  with  the  vital  air  from  every  fide.  A.mongft 
thefe  tubes  is  to  be  feen  a  tendinous  ligament, 
c c,  which  runs,  both  above  and  below,  from 
one  end  of  the  ftomach  to  the  other.  It  arifes 
from  the  tendons  of  the  mufcular  fibres  be¬ 
longing  to  this  part.  Thefe  mufcular  fibres 
are  feen  diftindlly  through,  and  I  have  repre¬ 
fented  them  on  each  fide  of  the  ftomach,  d d  d; 
but,  to  avoid  confufion,  I  have  been  obliged  to 
leave  out  the  pulmonary  tubes,  that  are  to  be 


feen  in  the  infedt  in  the  fame  place.  The  fto¬ 
mach  confifts  of  three  coats.  The  outward 
coat,  upon  which  the  pulmonary  tubes  are 
diftributed,  is  very  thin  :  the  next  is  thicker, 
and  mufcular  5  the  third,  which  immediately 
contains  the  fubftanee  that  is  to  be  digelled,  is 
very  delicate  like  the  firft. 

On  the  upper  ar;d  lower  parts  of  the  fto¬ 
mach  are  placed  fix  clofed  guts,  which,  de- 
feending  towards  the  thick  gut,  there  termi¬ 
nates  in  little  tubes,  that  have  nc  paflage. 
Thefe  fix  little  guts,  which  are  here  reprefented 
out  of  their  natural  lituation,  by  returning  upon 
themfelves,  and  running  back  towards  their 
origin,  form,  as  it  were,  twelve  inteftines ;  fo 
that,  on  parting  them  from  the  ftomach,  and 
difpofing  them  orderly  along  its  fides,  there 
appear  fix  on  each  part.  Thefe  little  guts  arife 
on  each  fide,  from  a  trunk,  in  form  of  a  knot. 
Tab.  XXXIV.  Fig.  1  v.  ƒƒ,  which  fprings  from 
the  inteftine  that  immediately  fucceeds  the 
ftomach ;  and  then  again,  being  divided  into 
fix  tubules,  thefe  run  back  towards  the  thick 
inteftines,  g g,  againft  which  they  are  folded 
and  curled  in  a  moft  furprifing  manner,  h  h. 
One  of  the  thick  inteftines,  /,  in  which  the 
excrements  are  reduced  to  form,  is  here  repre¬ 
fented  alfo  5  and  this  thick  inteftine  ends  in 
the  redtum,  or  ftraight  gut,  k. 

On  removing  the  ftomach,  there  appear  very 
plainly  two  little  canals,Fig.  v.  aa ,  which  before 
had  leveral  windings,  and  lay  againft  the  fides 
of  the  ftomach.  Thefe  canals  afeend  to  the 
forepart  of  the  head,  where  I  traced  them 
very  high,  as  far  as  the  brain  ;  but  could  fol¬ 
low  them  no  further,  fo  that  I  cannot  aflign 
their  abfolute  origin.  On  the  forepart  they 
are  very  fine  and  flender,  b  j  but  afterwards 
dilate  greatly,  c,  till  at  laft  they  terminate  in 
two  fharp  filaments,  d,  which  have  their  in- 
fertion  near  the  cceca,  or  clofed  inteftines. 

It  is  no  eafy  thing  to  determine  the  ufe  of 
thefe  little  parts  from  the  clifledtion  of  the  Ca¬ 
terpillar  :  to  pretend  to  guefs  at  it,  would  be 
folly.  Our  bufinefs  is  to  find  out  the  inten¬ 
tions  and  operations  of  nature,  not  to  contrive 
them.  At  firft,  I  took  thefe  for  the  filk-bags 
of  the  Caterpillar,  on  account  of  their  great 
refemblance  to  thofe  of  the  Silkworm.  But  I 
was  afterwards  convinced  of  my  miftake,  by 
finding  them  unaltered  in  a  Caterpillar,  that 
had  made  its  web.  This  circumftance  may 
ferve  to  convince  us,  that  they  mull  be  of  fome 
ufe  to  the  future  Butterfly. 

The  real  filk-bags  of  the  Caterpillar  are  not 
more  than  one  fourth  part  fo  large  as  the  vef- 
fels,  which  at  firft  palled  upon  me  for  fuch  ; 
for  the  Caterpillar  fpins  but  very  little;  and  I 
have  therefore  omitted,  as  not  much  worth 
notice,  the  repofitories  of  the  matter  with 
which  nature  has  fupplied  her  for  that  purpofe. 

After  the  foregoing  parts  have  been  exa¬ 
mined,  the  fat  becomes  conl'picuous.  This 

fubftanee, 
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fubftance,  in  a  manner,  takes  up  all  the  infide 
of  the  Caterpillar,  not  filled  by  the  ftomach, 
the  head  and  tail  not  excepted.  It  is  of  a  yel- 
lowifli  colour;  but  here  and  there  inclines  to 
white.  As  to  its  form,  it  looks  like  a  congeries 
of  little  membranes,  folded  one  over  the  other  > 
but  differing  greatly  in  conftruCtion  and  texture. 
The  fat  ferves  to  this  amongft  other  purpofes, 
that  it  binds  and  fupports  the  pulmonary  tubes, 
which  are  diftributed  through  it  in  great 
numbers. 

The  pulmonary  tubes  arife  from  three  re¬ 
markable  pairs  of  branches,  which  are  feen  on 
each  fide  in  the  bread,  belly,  and  tail  of  the 
Caterpillar ;  and  the  pulmonary  tubes,  propa¬ 
gated  from  every  part  of  thefe  branches,  com¬ 
municate  with  each  other  at  every  one  of  the 
points  of  refpiration.  In  thefe  parts  alfo  are 
to  be  feen  a  great  many  ramifications  of  pul¬ 
monary  tubes,  which  fpread  themfelves  all  over 
the  body,  fo  that  no  part  of  it  can  be  affigned, 
not  even  any  of  its  horny  fubftance,  that  is  not 
furnifhed  with  its  pulmonary  tubes. 

The  beft  way  to  fee  the  heart,  Tab.  XXXIV. 
Fig.  vi.  a  a,  of  the  Caterpillar,  is  by  laying  it 
on  its  back,  and  then  opening  the  belly.  It 
is  then  found,  that  this  organ  extends  from 
one  end  of  the  body  to  the  other.  It  pervades 
the  tail,  belly,  and  breaft;  and  thence  ftretches 
very  high  up  to  the  brain  ltfelf.  This  heart  is 
an  oblong,  delicate,  and  flender  little  tube, 
which  widens  in  fome  places,  and  again  grows 
narrower  in  others.  It  is  furnifhed  with  fome 
pulmonary  tubes,  and  with  fome  mufcular  and 
fibrous  hairs,  which  run  part  lengthways,  and 
part  croffways,  and  require  a  great  deal  of  art 
and  induftry  to  difcover  them.  This  tube  con¬ 
tracts  itfelf  by  the  help  of  its  own  fibres,  and 
is  dilated  again  by  the  joint  efforts  of  a  pro¬ 
digious  number  of  mufcles,  bbbbbb ,  of  a 
lingular  form,  which  grow  on  its  outfide ; 
and,  though  eafily  feparated  and  diftinguifhed 
from  one  another,  they  look,  at  firft  fight, 
as  if  they  were  but  one  continued  mul'cle. 
The  defign  I  have  given,  to  illuftrate  the  de¬ 
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fcription  of  this  organ,  reprefents  only  a  part 
of  it. 

It  is  no  ealy  talk  to  get  a  fight  of  the  brain 
and  lpinal  marrow  in  healthy  Caterpillars,  on 
account  of  the  great  quantity  of  fat  that  in¬ 
volves  thefe  parts;  fo  that  fickly  infeCts,  or 
thofe  which  have  been  otherwife  Wafting  for 
fome  days,  with  conftant  labour,  are  the  fitted: 
for  this  purpofe.  The  incifion  muff:  be  made 
in  the  back,  as  the  brain  and  fpinal  marrow 
lie  in  the  abdomen.  The  brain  is  compofed 
of  two  hemifpherical  lobes,  Fig.  vii.  a,  placed 
juft  over  the  infertion  of  the  gullet  into  thé 
mouth  ;  and  under  thefe  lobes  are  to  be  feert 
the  heads  of  the  fpinal  marrow,  compofed  of 
two  nerves,  b  b ,  which  unite  at  fome  diftance, 
and  form  the  firft  knot  or  joint,  c,  from  whence 
nerves  are  diftributed  to  the  mufcular  parts  of 
the  head.  The  marrow  then  parts  again  into 
two  branches;  and  the  nerves,  dd,  lpringing 
from  thofe  branches,  are  diftributed  amongft 
the  mufcles  of  the  neck.  Another  conjunction 
of  the  main  nerves  forms  the  fecond  little  knot 
or  joint,  e ,  which  is  fomewhat  lefs  than  the 
firft.  From  this  fecond  knot  or  joint  iffue  two 
branches,  as  from  the  firft ;  and  thefe  branches 
unite  again,  to  form  the  third  joint  or  knot, 
whofe  ramifications  are  difperlecl  amongft  the 
mufcles  of  the  thorax.  Here  the  marrow  di¬ 
vides  itfelf  again  for  the  third  time,  and  runs 
in  this  divided  form  a  confiderable  length,  f, 
before  it  coalefces  into  the  fourth  knot  or  joint, 
g ;  to  which  fucceeds,  after  a  (horter  fepara- 
tion,  the  fifth,  h.  Thefe  laft  joints  or  knots 
fupply  with  nerves  the  mufcular  parts  of  the 
embryo  legs  and  wings  of  the  future  Butterfly. 
After  this,  the  marrow  parts  no  more ;  but  it 
has  however  fix  more  joints  or  knots,  befides 
thofe  already  taken  notice  of,  making  eleven 
in  all ;  of  which  the  fixth  i,  the  feventh  b, 
the  eighth  /,  the  ninth  m,  and  the  tenth  n, 
emit  each  four  nerves,  all  difoerfed  among  the 
vifcera  and  the  mufcular  parts  of  the  abdomen. 
Finally,  the  laft  knot,  o,  beftows  all  its  nerves 
upon  the  tail. 


CHAP.  II. 


The  manne?'  in  'which  the  Cate?' pillar  is  changed  into  a  Chry falis  or  Aurelia ,  with 
the  true  explanatio n  of  what  the  Chryfalis  is.  This  chapter  contains  aljo  jo?ne 
anatomical  obfervations  y  and  fome  other  curious  remarks  concernmg  the  Chry * 
falis  and  Butterfly . 


WHEN  the  Caterpillar  has  fed  fufti- 
ciently,  it  refts  for  fome  time.  In  this 
period,  all  the  food  it  has  taken  is  thoroughly 
digefted.  It  then  forms  a  pretty  ftrong  web 
upon  the  (talks  or  leaves  of  the  plant  whereon 
it  fed :  but  this  web,  on  account  of  its  great 
delicacy,  is  not  eafily  feen  ;  unlefs  the  infeCt  be 
put  into  a  little  box,  with  a  piece  of  black 
paper  for  it  to  work  on.  Then  its  web,  how¬ 
ever  flight  and  tender  it  may  fometimes  be, 
(hews  itfelf  very  plainly.  This  web  being 


finifhed,  Tab.  XXXV.  Fig.  IV.  c,  the  Cater¬ 
pillar  (trikes  into  it  the  claws  of  the  two  legs 
under  the  tail,  and  afterwards  forces  in  the  tail 
itfelf,  by  contracting  thofe  claws,  and  violently 
(hiking  thofe  legs  againft  one  another :  and,  as 
foon  as  the  tail  is  thus  well  fecured,  it  lets  itfelf 
hang  in  the  air,  with  its  head  downwards,  by 
loofening  the  hold  it  hitherto  kept  of  the  plant 
with  its  other  legs. 

But  I  think  it  proper  to  defcribe  the  limbs  of 
the  Caterpillar,  that  grow  under  its  (kin,  before 
D  I  pro- 
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I  proceed  any  further  in  (hewing  how  it  thiows 
this  fkin  oft  for  it  is  necelfary  to  know  thefe 
particulars,  in  order  to  acquire  a  true  and  juft 
idea  of  the  nature  of  the  Aurelia.  This,  in¬ 
deed,  is  no  more  than  a  beautiful  and  oiderly 
external  reprefentation  of  luch  limbs  of  the 
Caterpillar  as  have  grown  under  its  fkin  :  for 
though  the  limbs,  now  mentioned,  may  be  feen 
under  the  in  fecft’s  fkin,  at  the  time  it  crawls 
and  eats  in  the  form  of  a  Caterpillar,  neverthe- 
lefs  it  is,  in  this  date,  on  account  of  their  ex¬ 
treme  tendernefs  and  delicacy,  a  very  difficult 
matter  to  have  a  latisfaCtory  view  of  them. 
They  are,  in  a  manner,  as  fluid  as  water ;  and 
they  lie  folded  up  in  many  very  tender  mem¬ 
branes,  interwoven  with  pulmonary  tubes.  1  he 
bed  time  to  obtain  an  elegant  view  of  them,  is 
when  the  Caterpillar  is  jud  about  throwing  off 
its  fkin,  and  exhibiting  to  open  view  the  mira¬ 
culous  operations  of  nature,  which  it  hitherto 
concealed. 

By  dripping  the  Caterpillar  of  its  fkin  at  this 
period,  we  may  perfectly  gratify  our  curioflty 
in  this  refpeót :  we  may  then  plainly  perceive, 
that  it  has  two  antennae  or  horns,  Tab.  XXXV. 
Fig.  ii.  aa,  and  the  two  fhanks  of  a  trunk,  bb. 
There  are  all'o  vidble  two  (harp  protuberances, 
c  c,  which  may  be  very  well  called  the  forks, 
or  furcillas  of  the  future  infeót,  on  account  of 
their  great  refemblance  to  thofe  parts.  The 
eyes,  dd,  (hew  themfelves  alfo,  under  thefe  pro¬ 
tuberances  ;  and  a  little  backwards,  in  the  tho¬ 
rax,  are  four  wings,  ee.  Thefe  lie  in  folds 
under  the  fkin,  like  all  the  other  parts,  fo  that 
they  may  be  coniiderably  extended.  Near 
thefe  wings  there  appear  fix  legs,  fpringing 
from  the  thorax :  thefe  have  changed  their 
fkins.  All  the  other  ten  legs,  with  their  inte¬ 
guments,  have  now  been  thrown  oft,  with  the 
common  fkin  ;  of  which,  as  already  obferved, 
it  is  necelfary,  upon  this  occafion,  to  drip  the 
infeCt.  The  fame  happens  to  the  fharp-pointed 
hairs  that  grow  on  the  Caterpillar’s  back  ;  but 
thefe  lad  leave  very  confiderable  marks  behind 
them.  Laftly,  the  other  rings  of  the  body, 
jj \  and  the  tail,  g,  fhew  themfelves  in  their 
proper  places. 

Having  duly  attended  to  the  foregoing  par¬ 
ticulars,  and  fixed  them  deeply  in  our  memory, 
as  the  foundation  on  which  it  is  intended  we 
ffiould  build  all  our  future  inquiries ;  the  next 
bulinefs  is  to  obferve,  how  wonderfully  all  thefe 
parts  are  placed  and  didributed  under  the  fkin. 
But  here  1  mud  obferve,  that  they  do  not  na¬ 
turally  lie  in  the  fame  order  and  manner  in 
which,  for  the  fake  of  perfpicuity,  I  have  re- 
prefented  them  ;  fo  far  from  it,  that  the  extre¬ 
mities  of  the  four  wings  are  enclofed  in  the 
lame  fkin  with  the  four  hinder  legs  of  the  firffc 
feries ;  and  the  horns,  trunk,  and  furcillre, 
are  folded  and  laid  up  within  the  fkull  in  a 
mod  furpridng  manner. 

Thefe  little  horns,  or  antennae,  are  fixed  by 
an  articulation,  Fig.  hi.  a  a,  to  the  forepart,  at 
the  bafe  of  the  head,  where  they  form  fome 
windings  and  turnings  under  the  fkull  near  the 
eyes,  and  againft  the  bafe  of  the  trunk ;  to  all 
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which  parts  they  are  fadened,  by  means  of  a 
great  many  membranes  full  of  ligaments.  This 
is  their  natural  fituation ;  from  which  I  have 
been  obliged  to  deviate  in  my  delineations,  the 
better  to  exhibit  the  other  parts  which  they 
cover,  and  likewife  becaufe  1  cannot  now  fpare 
the  time  requilite  to  make  two  drawings, 
which  it  would  be  otherwife  necelfary  to  give. 
The  probofcis,  or  trunk,  Tab. XXXV.  Fig.  in. 
b  b ,  is  folded  up  alfo  in  a  lurprifmg  manner, 
and  placed  in  the  forepart  of  the  fkull ;  but 
here  1  reprefent  it  as  drawn  out  a  little.  The 
forks,  or  furcilke,  likewife,  rr,  are  plaited  and 
folded  up.  Under  thefe  forks  lie  the  eyes,  d  d , 
We  may  perceive,  in  the  middle  of  the  head, 
that  portion  of  the  fkin  which  lies  under  the 
middle  of  the  fkull,  e ,  and  there  joins  the  root 
of  the  trunk  or  probofcis,  ff.  Between  the 
foldings  of  the  probofcis  appear  two  fmall 
parts,  lying  againd  each  other,  g.  Thefe  are 
called  furcillae  in  the  Butterfly,  becaufe  the 
trunk,  when  curled,  hides  itfelf  between  them, 
as  between  the  two  tines  of  a  fork.  All  thefe 
things  are  fo  wonderful,  that  I  have  thought  it 
bed  to  reprefent  them  larger  than  the  life. 

The  particulars  here  named,  being  rightly 
underdood,  the  change,  or,  to  exprefs  myfelf 
more  properly,  the  growth  of  the  creature  from 
the  Caterpillar- date  into  an  Aurelia,  cai.not 
but  appear  plain  and  intelligible ;  for  the  whole 
operation  confids  in  this,  that  the  Caterpillar 
caffs  its  fkin,  and  diews  the  parts  which  hither¬ 
to  lay  concealed  j  unfolds  its  limbs,  and  ar¬ 
ranges  each  in  its  right  place  with  great  regu¬ 
larity  and  order.  This  is  the  whole  operation, 
to  which  fo  many  authors  have  lubftituted  a 
monftrous  metamorphofis,  or  abfolute  change 
of  one  creature  into  another,  not  to  be  found 
any  where  but  in  their  own  mifguided  imagi¬ 
nations.  What  wonder  then,  if,  in  their  vain 
and  idle  attempts  for  fome  hundred  years  pad; 
to  explain  this  metamorphofis,  they  ffiould 
have  met  with  no  fuccefs  ?  Thus  it  is,  that  we 
are  apt  to  err,  when,  depending  too  much  on 
our  own  realon  and  imaginations,  we  dt  down 
contentedly  in  our  dudies,  and  feed  ourfelves 
with  our  own  weak  fancies,  indead  of  looking 
for  truth  into  the  magnificent  works  of  the 
Creator,  though  fuch  infpedion  alone  can  give 
us  jud  notions  of  wdiat  we  defire  to  know. 

There  is  no  difference  between  the  Chry falis 
and  the  Caterpillar,  but  that  the  former  lets  us 
fee  more  plainly  the  limbs  and  parts  of  the 
future  Butterfly,  notwithdanding  the  fkin, 
which  yet  enclofes  them.  For  as  foon  as  the 
Caterpillar  has  finidied  its  web,  Tab.  XXXV. 
Fig.  i.  <7,  and  has  fixed  in  it,  by  means  of  its 
crooked  claws,  the  hinder  part  of  its  body,  it 
lets  itfelf  loofe,  and  hangs  head  downwards, 
as  already  mentioned,  contracting  itfelf  almoft 
into  a  femi-circular  form.  In  this  condition 
the  creature  grows  fhorter,  and  fmaller,  by 
degrees  i  and  this  indeed  fo  fenfibly,  that  the 
eye  may  eafily  trace  its  progrefs :  for  the  third 
and  fourth  annular  dividons  of  the  body,  b>  are 
fo  remarkably  dwelled  and  expanded  at  this 
time,  by  the  blood  and  air  that  dilute  the  en- 
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clofed  wings  and  legs,  that  the  reft  of  the 
body,  drained  of  its  juices,  rauft  of  courfe 
become  proportionably  ftiorter.  The  fame  al¬ 
terations  take  place  in  the  trunk,  the  forks, 
the  eyes,  and  horns ;  all  which  equally  fwell 
and  expand  themfelves,  and  endeavour  to  make 
way  for  their  laft  increafe. 

By  the  time  the  Caterpillar  has  hung  in  this 
manner  fifteen  or  eighteen  hours,  it  fo  entirely 
lofes  the  power  of  all  its  fixteen  legs,  as  not  to 
be  able  to  make  the  leaft  ufe  of  them  to  crawl, 
or  ftand.  The  rings  of  its  body  then  begin  to 
move  up  and  down,  in  a  very  fenfible  and  lur- 
prifing  manner.  Then  the  eight  legs,  c ,  in 
the  middle  of  the  body,  grow  lefs  and  lefs  by 
degrees,  caft  their  fkins,  and  are  turned  towards 
the  tail,  Fig.  iv.  a.  The  fix  fore  legs,  Fig.  i. 
dy  move  upwards  in  like  manner,  and  feparate 
themfelves  from  each  other,  Fig.  iv.  b .  Soon 
after  the  black  horny  bone  of  the  fkull  be¬ 
comes  fplit  into  three  diftindt  parts,  by  the 
dwelling  of  the  trunk,  horns,  and  the  other 
parts  lodged  there,  that  lie  under  it.  Of  thefe 
three  parts  of  the  Ikull,  one  is  in  the  middle,  c, 
and  the  other  two,  d  e,  are  on  the  right  and  the 
left.  This  being  accomplifhed,  the  firft  ob- 
fervable  change  is  the  breaking  out  of  the 
forks,  or  furcilla?,  from  under  the  fkin  that 
covered  them,  /ƒ. 

As  the  Caterpillar  ftill  continues  to  move  its 
body,  the  four  pair  of  legs  in  the  middle  of  it, 
Fig.  v.  aa,  are  by  degrees  thruft  quite  up  to 
the  tail,  with  the  reft  of  the  Ikin  ;  and  the 
fame  thing  happens  to  the  two  pair  of  the  fix 
legs  of  the  firft  feries,  b.  By  this  means  the 
forks,  c ,  become  ftill  more  vifible,  and  the 
trunk,  horns,  and  wings,  begin  to  fhew  their 
form.  Laftly,  the  three  pieces  of  the  Ikull,  d , 
into  which  it  burft,  are  found  to  be  drawn  up 
higher  over  the  body. 

"The  fkins  being  at  length  entirely  depofited, 
all  the  parts,  now  mentioned,  appear  very 
plainly  expanded  over  the  body,  Fig.  vi.  a, 
which,  by  this  means,  acquires  a  form  altoge¬ 
ther  different  from  that  which  it  before  had. 
The  wings,  horns,  trunk,  and  forks,  which 
before  were  folded  up  and  hid  under  the  Ikull, 
and  the  horny  fubftance  of  the  legs,  are  now 
difplayed ;  and  the  rings  of  the  abdomen  are 
alfo  gathered  up  doler  to  one  another.  The 
Caterpillar  is  now  dignified  with  the  name  Au¬ 
relia,  remaining  all  this  time  fixed  to  the  web, 
by  by  its  claws.  But  as  this  cannot  be  fo  well 
made  to  appear  by  a  figure  no  bigger  than  the 
infed  itfelf,  I  fhall  give  a  drawing  of  thefe 
parts  as  magnified  by  the  microfcope. 

In  the.  firft  place  appear  the  furcillas,  or 
forks,  Tab.  XXXV.  Fig.  vn.  a  a  j  then  the 
middle  part  of  the  head,  placed  under  the 
Ikull,  b  :  the  root  of  the  trunk,  cc.  The  pro- 
bofcis,  or  trunk  itfelf,  divided  into  two  fila¬ 
ments,  ddy  and  ftretched  lengthways  upon  the 
body,  e.  Under  the  trunk  lie  the  firft  pair  of 
legs,//,  whofe  articulations  are  placed  a  little 
lower.  Next  to  thefe  are  placed  the  fecond 
pair  of  legs,  gg7  which  are  ftretched  out  to  a 
greater  length,  and  thelc  fhew  their  articula- 
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tions  at  the  extremities.  Near  thefe  are  placed 
the  little  horns,  b  b,  whofe  articulations  alfo  are 
very  confpicuous.  It  appears  that  they  are  very 
thick  near  their  points,  i  /,  and  on  the  fore¬ 
part  they  bend  themfelves  back  under  the  eyes, 
k  k  but  this  circumftance  appears  better  in  the 
third  figure,  under  the  letters  a  a.  The  wings 
are  ftretched  along  the  fides,  in  the  fame  man¬ 
ner  with  the  parts  already  mentioned,  ////,  and 
fhew  very  plainly  the  little  ribs  or  nerves  that 
go  to  form  them,  mm.  The  rings  cf  the  ab¬ 
domen  appear  drawn  toward  one  another,  miy 
with  fome  little  prickles  ftripped  off  their  fkin, 
which  look  like  fo  many  little  prominent  nip¬ 
ples,  or  papilla.  This  beft  appears  by  infpedt- 
ing  the  left  fide  of  the  figure,  where  fome  of 
thefe  prickles  are  reprefented  growing  upon  the 
infedt’s  back,  o  o.  Above  thefe  prickles  there 
appear  four  breathing-holes,  or  pundta  refpi- 
ratoria.  Laftly,  the  tail,  ƒ>,  is  very  confpicu¬ 
ous,  as  well  as  the  claws,  y,  that  grow  to  it  j 
and  by  means  of  thefe  the  Chryfalis  hangs  to 
its  web.  The  hind  legs  are  not  to  be  found 
in  this  figure,  becaule  they  lie  hid  under  the 
other  parts  which  it  was  drawn  to  exhibit. 
The  fame  mull  be  underftood  of  the  under 
pair  of  wings. 

On  turning  the  infedl,  thus  changed  and 
ftripped  of  its  fkin,  Fig.  vm.  a,  on  its  belly, 
it  appears  of  a  very  extraordinary  figure,  the 
furface  of  it  looking  exaflly  as  if  covered  with 
prickles  and  nipples  j  which  is  owing  to  this, 
that  the  fharp-pointed  hairs  of  the  Caterpillar 
have  caft  a  fkin,  as  well  as  the  other  parts.  A 
perfon,  unacquainted  with  this  branch  of  na¬ 
tural  hiftory,  might,  by  giving  in  this  place  a 
little  loofe  to  his  imagination,  reprefent  to  him- 
felf  the  nofe,  eyes,  and  other  parts  of  the 
human  face,  as  fome  authors  have  already  very 
ignorantly  done  j  nay,  they  have  given  draw¬ 
ings  of  their  idle  conceits. 

Ignorance  is  fruitful  in  falie  opinions,  and  is 
ufually  accompanied  with  fo  much  felf-fuffi- 
ciency,  as  makes  it  in  a  manner  impoflible  to 
overcome  its  prejudices ;  whereas  thole  who 
have  a  tolerable  fhare  of  knowledge,  are  in  the 
readied;  way  to  dilcover  their  miftakes. 

The  Caterpillar,  ftripped  of  its  fkin,  in  the 
manner  now  related,  is  of  a  green  colour, 
efpecially  in  thofe  parts  which  are  diftended  by 
an  extraordinary  afflux  of  the  blood.  But  after 
ten  or  twelve  hours  palled  without  its  fkin,  it 
turns  to  the  mod;  refplendent  and  beautiful 
gold  colour.  This  is  the  reafon  of  its  being 
called,  in  this  condition,  an  Aurelia  or  Chry¬ 
falis.  And  as  it  is  found  fo  common  by  every 
pathway,  flicking  to  nettles,  and  fhining  like 
polifhed  gold,  faftened  to  the  leaves  of  the 
Pervinca,  or  periwinkle-plant,  authors  have, 
from  this  circumftance,  taken  occafion  to  give 
the  name  of  Aurelia  to  all  Caterpillars,  changed 
after  the  fame  manner  in  point  of  fhape,  tho’ 
the  greateft  part  of  them  do  not  in  the  leaft 
partake  of  this  rich  colour,  and  the  reft  have 
nothing  of  it  more  than  a  few  fpots. 

It  now  remains  that  I  fhould  lhew,  in  a  few 
words,  in  what  manner  all  the  laft  enumerated 
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parts  are  extended,  and  diipofcd  over  the  in- 
ledVs  body,  in  the  orderly  manner  in  which  I 
have  exhibited  them.  All  this  will  become 
very  intelligible  to  thofe,  who  will  cad  to  mind 
what  I  already  faid,  viz.  that  tne  extremities 
of  the  four  wings,  with  the  two  hinder  paiis 
of  legs  of  the  fir  ft  feries,  are  enclofed  in  one 
and  the  fame  fikin  ;  that  the  horns  are  folded 
up  in  membranes  full  of  ligaments  ;  and  that 
the  trunk  is  in  the  fame  manner  firmly  faftened 
on  the  forepart  of  the  ikull.  1  his  being  the 
cafe,  it  is  impoflible  but  that,  on  the  pieces  of 
the  broken  fkull,  the  withered  legs,  and  the 
other  fkins,  rolling  up  towards  the  tail,  all 
the  new  limbs,  here  mentioned,  muft  difplay 
and  arrange  themfelves  in  the  moil  beautiful 
manner,  and  by  the  jufteft  and  moft  orderly 
evolutions;  for  the  membranes  J  have  named, 
that  are  fo  full  of  ligaments,  acft  the  part  of  fo 
many  ropes  and  pullies  to  extend  thefe  new 
parts,  in  proportion  as  the  old  are  thruft 
over  them.  Now,  if  this  change  was  to  hap¬ 
pen  in  fome  creature  of  a  larger  fize,  one,  for 
example,  equal  to  a  Sheep  or  a  Calf,  is  tnere 
any  one  fo  infenfible,  as  that  he  would  not  be 
ft  ruck  with  the  deepeft  aftoniihment  at  the 


fight  and  contemplation  of  fuch  wonders  öf 
the  Divine  Power  ?  Certainly,  God  reveals 
himfelf  as  much  and  more  in  thofe  myfterious 
and  delicate  operations,  which  the  microfcops 
alone  can  difcover.  Thus  then,  we  at  length 
fee  evidently  in  what  the  change  of  the  Cater- 
pillar  into  a  Chryfalis  confifts,  and  what  that 
Chryfalis  or  Aurelia,  or  the  Caterpillar  which 
has  caft  its  ftcin,  really  is ;  though  the  great 
Harvey  moft  prepofteroufly  confidered  it  as  an 
egg,  and,  enthralled  by  vulgar  prejudices,  fieri- 
oully  affirmed  the  fucceeding  Butterfly  to  be 
generated  by  a  metamorphofis,  which,  after 
all,  he  could  neither  explain  or  comprehend. 

When  the  little  creature  has  hung  in  the 
open  air  for  fome  hours,  its  external  skin 
hardens  by  the  power  of  that  element ;  at  the 
fame  time  that  the  enclofed  limbs  are,  in  a 
manner,  fluid  like  water,  on  account  of  their 
great  delicacy  and  tendernefs ;  fo  that  it  has  ho 
power  to  move  its  wings  or  legs,  till  the  fuper- 
fluous  humidity,  that  clogs  them,  is  evaporated: 
then  burfting  its  prifon,  it  appears  in  the  fhape 
of  a  Butterfly ;  as  fhall  be  prefeptly  ex¬ 
plained  *. 


The  anatomy  of  the  Chryfalis ,  two  days  after  it  has  caft  its Jkin . 


HT  HE  eyes  were  yet  fo  tender  and  delicate, 
A  that  they  diflfolved  with  handling.  The 
forks  likewife  were  very  moift ;  but,  notwith- 
ftanding  this,  the  articulations  were  very  con- 
fpicuous;  though,  for  the  greateft  part,  they 
appeared  like  membranes,  juft  beginning  to 
harden.  The  legs  were  in  the  fame  condition 
with  the  forks  ;  but,  on  account  of  the  pul¬ 
monary  tubes  which  appeared  through  their 
furface,  they  looked  fome  what  more  firm. 
The  fame  thing  may  be  faid  alfo  of  the  horns. 
The  wings  within  were  quite  colourlefs,  and 
like  a  jelly  ;  iliewing,  through  their  tranfpa- 
rent  fubftance,  pulmonary  tubes,  compoled, 
as  it  were,  of  mother  of  pearl. 

As  to  the  internal  parts,  the  change  in  them 
is  much  more  fenfible.  The  ftomach  is  con- 
fiderably  fhortened,  whilft  the  gullet  is  grown 
twice  as  long  as  it  was  in  the  Caterpillar,  and 
runs  in  the  form  of  a  flender  tube  through  the 
thorax  into  the  abdomen.  In  the  hinder  part, 
the  ftomach  is  reduced  to  a  flender  gut,  and 
becomes  fo  very  tender,  that  it  breaks  with  the 
leaft  touch  :  within  this  is  found  a  fluid  mat¬ 
ter,  of  a  deep  red  colour,  inclining  to  purple, 
but  not  very  thin.  Under  this  there  appears  a 
kind  of  chalky  fediment,  of  a  fomewhat  paler- 


colour.  The  fix  cceca,  or  clofed  guts,  that 
before  joined  the  ftomach,  are  now  wafted 
away,  and  no  longer  to  be  feen. 

The  heart  and  the  fpinal  marrow  are  be¬ 
come  much  fhorter  ;  and  this  is  all  the  confi- 
derable  alteration  that  appears  in  thefe  parts. 
The  particles,  which  I  once  miftook  for  the 
Caterpillar’s  filk-bags,  are  naw  become  more 
flender,  but  more  compact.  The  mufcles  of 
the  thorax,  and  thofe  which  are  to  move  the 
legs  and  wings,  have  not  the  leaft  ftrength  or 
firmnefs,  fo  that  on  difturbing  them,  they  im¬ 
mediately  fell  to  pieces.  The  fat  is  grown 
yellower,  thicker,  and  more  friable,  fo  as  to 
crumble  with  the  lighted:  touch.  The  pul¬ 
monary  tubes  are  become  fmaller,  and  they 
are  carried  in  the  moft  elegant  manner  through 
the  legs,  wings,  and  other  parts.  There  is  a 
purple  nodule,  or  knot,  in  fhape  nearly  round, 
flicking  to  the  lower  rings  of  the  body.  I 
could  not  now  difcover  the  kidney-like  parti¬ 
cles,  though  I  learched  for  them  carefully  in 
three  diftindt  Aurelias :  but  I  have  obferved  in 
Caterpillars  of  another  kind,  that  thefe  parti¬ 
cles  at  length  unfold  themfelves,  and  then  feem 
to  form  fome  other  parts,  which  adminifter  to 
the  fpermatick  organs. 


*  The  repeated  experiments  of  fucceeding  naturalifts  have,  in  every  inftance,  confirmed  the  dodtrine  of  this  author  on  the  prefent 
fubject.  The  indefatigable  Reaumer  proved  the  truth  of  this  evaporation  of  the  abundant  moifture  from  the  Chryfalis,  by  different 
experiments.  He  enclofed  the  Chryfalis  in  a  glafs  tube,  and  he  found  the  evaporated  water  colledted  in  drops  at  the  bottom  of  the 
tube  :  he  covered  the  Chryfalis  with  varnifli ;  and  this  making  the  evaporation  more  difficult  and  flow,  the  Butterfly  was  two  months 
longer  than  its  natural  time  in  coming  out  of  the  cafe.  The  fame  author  found  alfo,  that  laying  the  Chryfalis  in  a  warm  room, 
hailened  the  difclofure  of  the  infedt ;  and  keeping  it  in  an  ice-houfe,  in  the  fame  manner,  delayed  it.  Warmth  adts,  in  this  cafe,  in 
a  double  capacity,  invigorating  the  animal,  and  evaporating  the  moifture. 

The 
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! The  cmatomy  of  a  Chryfalis ,  fix  or 

THE  external  limbs,  and  other  parts,  as 
the  trunk,  horns,  legs,  and  wings,  are 
by  this  time  grown  fomewhat  more  dry  and 
firm,  though  Rill  they  are  of  a  white  colour, 
which  is  changing  by  degrees  to  gray.  The 
alteration  in  the  internal  parts  is  now  much 
more  confiderable.  The  domach,  which  be¬ 
fore  might  be  confidered  as  forming  feveral 
diftind  parts,  is  now  fo  wrinkled  up  as  to  be 
all  of  a  piece,  except  that  here  and  there  ap¬ 
pear  fome  globular  fwellings  above  the  furface. 
Thefe  prominences  are  very  obfervable  on  the 
forepart  ;  but  not  fo  didindly  to  be  feen,  by  a 

7 he  anatomy  of  a  Chryfalis 

'"S'  H  E  trunk,  at  this  time,  has  acquired  a 
confiderable  folidity.  The  horns  fhew 
their  little  fcaly  feathers ;  and  the  legs,  in  like 
manner,  very  plainly  exhibit  their  diff  hairs, 
refembling  bridles :  but  the  fcaly  little  feathers 
are  far  from  being  fo  confpicuous.  The  legs 
are  alfo  now  of  an  obfcure  gray  colour,  efpe- 
cially  about  the  joints  neareft  the  thorax.  The 
hairs  and  little  feathers  of  the  wings  are  like- 
wife  very  difcernible  ;  but,  as  yet,  they  are  very 
moifi,  and  are  laid  fo  clofe  one  upon  the  other, 
that  it  requires  fome  indudry  to  get  a  fight  of 
them.  They  refemble,  in  fome  meafure,  the 
hairs  of  a  Cat;  in  which,  after  the  fkin  has 
lain  in  the  water  for  fome  days,  they  are 
fadened  together  by  the  moidure  they  imbibe. 
The  wings  now  will  admit  of  being  extended, 
and  fhew,  if  they  be  torn,  their  pulmonary 
tubes,  and  other  vedels.  Their  colour  is  an 


eight  days  after  it  has  cafi  its  fin. 

great  deal,  where  the  clofed  intedines  took 
their  rile  in  the  Caterpillar,  about  the  hinder 
region  of  the  domach.  The  moidure  con¬ 
tained  in  this  part  is  changed  to  a  deeper  purple. 
The  mufcles  of  the  thorax  are  become  more 
confpicuous,  diftinCt,  firm  and  folid  ;  and  the 
fat  is  dill  more  and  more  contracted  into  a 
fimple  mafs.  I  could  now  plainly  perceive, 
that  the  purple  nodule,  or  knót,  was  nothing 
more  than  a  dilatation  of  the  reCtum,  or  draight 
gut,  changed  to  this  form.  The  rudiments  of 
the  genitals  are  by  this  time  very  vifible,  and 
have  begun  to  acquire  firmnefs  and  drength. 

of  twelve  or  thirteen  days. 

afhy  gray,  but  obfcured  by  a  dusky  tinge.  All 
the  parts  I  have  mentioned  are  quite  complete, 
and  perfeCt,  in  a  Chryfalis  of  fixteen  or  feven- 
teen  days  old.  By  repeating  this  cliffeCtion 
every  day,  we  may,  no  doubt,  obferve  the  mod 
extraordinary  tranfitions,  that  can  be  imagined, 
from  one  colour  to  another ;  for,  from  a  pale 
and  whitilh  or  faint  gray,  thefe  parts  change 
to  a  dark  colour,  a  deep  brown,  an  elegant  red, 
a  yellow,  a  sky-blue,  a  bright  white,  and  many 
other  tincfls ;  and  this  in  fo  furpriling  a  man¬ 
ner,  that  it  is  almod  impoffible  to  defcribe  it; 
God,  the  author  of  all  miracles,  producing 
thefe  alterations,  in  the  nature  of  things,  by 
rules  which,  at  the  fame  time  that  they  are 
mod  firmly  edablifhed,  infinitely  furpafs  the 
dronged  efforts  our  imagination  can  make  to 
comprehend  them. 


'I he  anatomy  of  a  Chryfalis ,  of  this  fpecies ,  of  fixteen  or  feventeen  days  old ;  at 
which  time  it  is  very  near  imder going  its  lafi  change ,  in  order  to  become  a  perfeci 
Butterfly. 


examining  the  Chryfalis  at  this  period, 
we  find,  that  its  gold  colour  is  become 
much  paler;  and  it  is  fo  tranfparent  withal,  as 
to  let  us  perceive  diftinCtly  through  it  all  the 
colours  of  the  upper  pair  of  the  future  But¬ 
terfly’s  wings.  If  we  drip  off  the  skin,  and 
other  thin  membranes  that  fheath  the  wings, 
thefe  lad  fometimes  appear  perfectly  dry.  But 
this  principally  happens  in  autumn,  when  thefe 
Chryfallides  are  generally  fufiocated  within 
their  skins;  the  folar  heat,  at  this  feafon,  being 
too  weak  to  drengthen  them  diffidently  for 
the  druggies  which  the  burding  of  their  prifon 
requires,  otherwife  the  wings  always  retain 
fome  moidure.  The  forky  particles,  which  I 
have  before  defcribed  in  the  Chryfalis,  now 
fhew  themfelves  hollow ;  and  the  eyes,  which, 
like  thofe  of  Bees,  are  furrounded  with  hair, 
appear  under  them  very  plainly.  The  trunk 
has  acquired  its  due  drength,  firmnefs,  and 


form,  fo  that  it  prefently  curls  and  coils  itfelf 
up,  on  taking  off  the  cafe  that  covers  it.  Un¬ 
der  the  trunk  are  to  be  feen  the  true  forks, 
between  which  the  Butterfly  hides  that  curious 
organ,  as  will  appear  in  the  defign  I  fhall  give 
of  that  infeCt.  The  horns  alfo  are  now  per¬ 
fect,  and  are  covered  with  their  little  elegant 
fcales,  which  refemble  feathers.  The  legs,  with 
their  little  feathers,  joints,  and  claws,  are  in 
the  fame  date  of  perfection ;  fo  that,  on 
dripping  off  the  coats  and  membranes  in 
which  they  are  bound  up,  they  will  begin  to 
play,  and  move  themfelves  very  fenfibly. 
Thofe  legs,  which,  in  the  Chryfalis,  lie  mod 
expofed  to  the  air,  and  which  I  have  already 
reprefented  in  one  of  thefe  defigns,  as  they 
appear  upon  the  infeCt  at  that  period,  have  in 
proportion  a  dronger  skin  to  defend  them.  The 
fame  wife  difpofition  is  alfo  remarkable  in  the 
skin  that  defends  the  upper  and  lower  pair  of 
E  wings,. 


1 8  The  BOOK  of 

wings.  When  we  examine  the  internal  parts, 
it  appears  that  the  eyes  are  perfectly  formed, 
being  replete  with  thin  pyramidal  filaments, 
in  the  fame  manner  as  thofe  of  the  common 
Bee,  as  already  mentioned.  Theie  are  in  the 
trunk  two  channels,  which,  uniting,  form 
only  one  in  the  thorax,  and  confhtute  the 
gullet,  which  ends  at  the  ftomach.  The 
raufcles  of  the  thorax  have  acquired  their 
due  firmnefs,  and  confift  of  three  kinds  of 
fibres j  fome  running  lengthways,  others  tranf- 
verfely,  and  the  third  kind  obliquely.  Near 
the  gullet  appear  the  three  little  particles, 
which  I  took  for  the  Caterpillar  s  filk-bags. 
They  are  at  this  time  curled  into  one,  and 
are  inferted  near  the  end  of  the  gullet,  to 
which  they  are  united  on  each  fide.  A  blad¬ 
der  full  of  wrinkles,  and  endued  with  a  peri- 
ftaltick  motion,  is  now  feen  on  the  upper  part 
of  the  ftomach ;  and  it  communicates  with 
the  gullet,  by  means  of  a  flender  tube.  This 
bladder,  the  ftomach,  and  fome  part  of  the 
guftet,  are  full  of  a  deep  purple  moift  fub- 
ftanbe-j  but  the  upper  part  of  the  gullet  has 
nothing  betide  air  in  it.  The  ftomach,  being 
gathered  up  into  one  mafs,  in  a  furprifing 
manner,  looks  as  if  quite  covered  with  tuber¬ 
cles.  The  back-part  of  it,  like  a  little  gut, 
is  now  become  much  more  flender  and  fhorter, 
and  is  wrinkled  withal,  fo  as  to  deferve  the 
name  only  of  an  Inteftine.  The  vafcula  coeca, 
varicofa,  or  crocea,  which  were  dropped  from 
the  ftomach,  appear  now  in  the  fame  place. 
Next  were  to  be  feen  the  inteftina  crafla,  or 
large  guts,  which,  from  being  very  fhort  in 
the  Caterpillar,  are  now  become  very  long  and 
flender,  and  appear  as  if  they  had  been 
ftretched  out  to  pave  them  fuch  an  extraordi- 
nary  length.  They  then  dilate  into  a  nodule, 
or  knot,  full  of  the  purple  matter  already  men¬ 
tioned  ;  and  that  dilatation  is  followed  by  an¬ 
other,  greater  than  the  firft:  but  its  contents 
are  the  fame.  The  Chryfalis,  on  calling  its 


NATURE;  or, 

skin,  difcharges  this  liquid  from  the  anus ;  by 
which  means  the  nodule,  or  knot,  next  to  it 
comes  to  be  fmaller  than  the  other.  This  ex- 
crementitious  fubftance,  laid  upon  paper,  looks 
like  real  blood.  The  ftomach,  of  the  Aurelia 
1  am  defcribing,  is  much  more  firm,  and  of  a 
much  better  corififtency,  than  that  of  the  Au- 
"relia'of  two  days  already  fpoken  of ;  infomuch, 
that  it  may  be  now  handled  with  the  forceps, 
and  drawn  out  of  the  body  with  the.  inteftines 
that  are  joined  to  it,  without  any  damage  or 
danger. 

The  heart  and  fpirtal  marrow  are  now  quite 
contracted,  and  conliderably  diminifhed.  The 
fat  is  furprifingly  wafted  away,  and  wrinkled 
up  by  evaporation,  fo  as  to  refemble  a  bunch 
of  yellow  oblong  grapes,  which  are  fo  firmly 
fattened  to  the  pulmonary  tubes,  that  the 
greateft  care  and  patience  is  requifite  to  part 
them.  There  appeared  no  other  alteration  in 
the  pulmonary  tubes  but  this,  that  they  were 
grown  more  membranaceous,  and  fhew  more 
diftinCtly  their  mufclés,  and  other  parts,  which 
had  now  acquired  their  proper  degree  of  per¬ 
fection.  The  kidney-like  particles  are  now  no 
longer  to  be  feen  :  perhaps  they  have  been  ex¬ 
panded  by  a  flow  growth  into  the  organs  of 
generation,  which  now  fhew  themfelves  very 
difcinCtly ;  but  are  fo  intimately  united  with 
the  fat  and  pulmonary  tubes,  that  it  is  almofl 
impofiible  to  feparate  them,  unbroken  and  en¬ 
tire.  This  makes  it  neceftary  to  attempt  the 
difteCtion  of  the  genital  parts  in  the  Butterfly 
itfelf :  I  therefore  hope,  that,  when  Ï  fhall  have 
proceeded  fo  far,  I  fhall  be  able  to  give  a  fatif- 
faCtory  defcription  of  thefe  parts,  with  figures 
to  illuftrate  the  accounts  ;  provided  my  health 
does  not  fail  me,  and  I  do  not  want  proper 
fubjeCfs  to  work  upon.  I  fhall  likewife  defcribe 
at  the  fame  time,  and  in  the  fame  manner,  the 
gullet,  ftomach,  and  inteftines,  with  figures  of 
them. 


In  what  manner  the  Aurelia  ajfutnes  the  form  of  a  Butterfly. 


WHEN  this,  as  I  may  juftly  fay,  furprifing 
alteration  of  the  infeCt,  by  the  growth, 
and  removal  of  the  limbs,  and  other  parts,  hap¬ 
pens  in  the  month  of  June  or  July  ;  it  requires 
only  about  eighteen  days  to  perfeCt  it  in  this  fpe- 
cies :  whereas  late  in  autum,  it  requires  ten  days 
more  ;  fometimes  indeed  a  great  number  of  Ca¬ 
terpillars,  by  not  beginning  to  change  till  the  fea- 
fon  is  thus  far  advanced,  perifh  for  want  of 
ftrength  to  caft  their  fkins ;  fo  that,  on  this  oc- 
cafi  >n,  thefe  little  creatures  are  liable  to  the  com¬ 
mon  calamities  of  nature,  and  very  often  come 
to  an  untimely  end. 

Nothing  is  more  remarkable  about  the  time 
when  the  Aurelia  begins  to  caft  its  fkin,  than  the 
perfection  to  which  the  wings,  which  have 
grown  under  it,  are  arrived.  The  colours  that 
adorn  them  are  chiefly  black,  red,  and  a  fky- 
blue  5  and  thefe,  as  well  as  the  trunk,  legs,  and 


horns,  may  be  very  eafily  difcerned  through  the 
fkin  that  covers  them,  even  without  the  help  of 
a  microfcope.  Tab.  XXXV.  Fig.  ix. 

On  examining,  with  a  microfcope,  the  Chry¬ 
falis  at  this  period,  the  extremities  of  its  legs  are 
obferved  to  move  very  diftinCtly  :  a  circumftance 
which  I  have  often  remarked  in  the  Aurelia  of 
Silk- worms,  with  the  greateft  aftonifhment. 

The  colours  of  the  under  pair  of  wings  cannot 
be  feen,  becaule  they  are  altogether  covered  by 
the  upper  pair ;  nor  are  the  colours  of  the  other 
parts,  juft  now  mentioned,  very  difcernible,  be- 
caufe  there  is  not  fo  great  a  variety  of  tinCls  in 
thofe  parts.  For  though  the  colour  of  all  Chry- 
fallides  appear  through  their  fkins,  at  the  time 
they  are  going  to  caft  them  off ;  neverthelefs,  it 
is  impofiible  to  tell  exaCtly  what  thofe  colours 
are,  where  there  does  not  happen  a  confiderable 
difiinCtion  between  them  and  the  fiain  itfelf. 

While 


< 
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While  die  little  creature  remains  in  this  con¬ 
dition,  there  is  a  violent  agitation  in  its  blood, 
and  a  motion  in  all  its  internal  patts.  The  blood, 
in  a  hufty  fermentation,  is  driven  through  the 
veflcls  from  the  heart  into  the  wings,  which  are 
likewife  fupplied  with  air  from  the  lungs.  The 
inleef,  befides,  labours  violently  with  its  legs : 
and  all  thefe  motions  concurring  with  the  growth 
of  the  wings,  it  is  impoilible  the  tender  fkin 
that  covers  it,  fhould  not  at  length  give  way  j 
and  this  it  accordingly  does,  by  burfting  into 
four  difiindt  and  regular  pieces. 

Firft,  That  part  of  the  fkin  which  covers  the 
trunk,  the  two  fore  pair  of  wings,  the  horns, 
and  the  furcilla;  or  forks  *,  falls  off  from  thofe 
parts ;  but  the  feveral  portions  of  it,  in  which 
they  were  feparately  wrapped  up,  remain  firmly 
united  together.  Fig.  x.  a.  This  is  the  firft  time 
the  legs  appear  without  any  covering,  and  they 
then  help  greatly  to  free  the  body,  and  the  other 
parts  that  remain  yet  bound  up.  At  the  fame 
time,  the  fkin  on  the  back  flies  open,  and  dividing 
itfelf  into  two  regular  portions,  b  b ,  difengages 
the  back  and  the  wings.  Then  there  likewife 
happens  another  rupture  in  that  portion  of  the 
fkin,  which  covered  the  rings  of  the  back  of  the 
Aurelia,  c.  After  this  the  Butterfly  remains  very 
quiet  for  fome  time,  with  its  wings  pointed  down¬ 
wards,  and  its  legs  fixed  in  the  fkin  which  it  has 
juft  caft  off. 

But  it  muff  be  obferved,  that  the  wings,  legs, 
horns,  trunk,  and  other  external  parts  of  the 
Butterfly,  do  by  no  means  rife  from  the  body 
in  the  manner  exhibited  in  the  u  Figure  of 
the  Table  XXXV.  where  I  have  laid  down  all 
thofe  parts,  as  they  appear  very  diftindt  and 
conipicuous  in  the  Caterpillar  itfelf.  Many  of 
thefe  parts  remain  as  has  been  already  faid,  firmly 
united  to  each  other ,  the  reafon  of  which  is, 
that  they  are  all  moift  and  wet  in  the  Caterpillar, 
at  the  time  when  it  is  about  throwing  off  its 
fkin,  and  becoming  a  Chryfalis;  and  this  moi- 
fture  being  of  a  clammy  or  glutinous  nature, 
ferves,  on  its  being  dried  by  the  air  and  heat  of 
the  weather,  as  a  real  glue,  to  unite  the  parts  it 
lies  between  fo  firmly  together,  that  they  never 
feparate  for  tire  future.  Now,  as  the  fkin, 
which  lines  all  thefe  parts,  or  covers  them  on  the 
infide,  is  extremely  delicate  and  tender,  which 
it  well  may  be,  as  it  is  not  expofed  to  the  air,  it 
all  breaks  and  flies  off  without  any  certain  order ; 
nor  is  any  order  necefiaryupon  theoccafion.  Hence 
it  arifes,  that  fo  many  broken  and  ragged  little 
membranes,  almoft  as  thin  as  a  cobweb,  appear 
on  the  inner  furface  of  the  fkin  that  has  been 
thrown  off.  One  of  thefe  little  films  is  to  be  feen 
between  the  conglutinated  coats  or  fkins  of  the 
trunk,  horns,  and  other  parts,  Tab.  XXXV. 
Fig.  x.  d. 

There  likewife  appear  within  the  fkin  certain 
white  filaments,  ee.  Thefe  are  the  caft  coats  of 
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the  pulmonary  tubes  5  for  now  thefe  tubes  caft 
their  skins  for  the  laft  time.  The  greateft  part 
of  the  eighteen  pulmonary  tubes,  of  which  I 
have  reprefented  nine  on  one  of  the  fides  of  the 
Caterpillar,  in  the  fecond  figure  of  the  XXXIV. 
Table,  remain  in  the  Aurelia,  which  breathes  by 
them,  until  by  cafting  this  skin  it  becomes  a 
perfect  Butterfly  ;  and  this  is  the  reafon,  why 
the  pulmonary  tubes  are  much  more  flender  in 
the  Butterfly,  than  they  were  either  in  the  Ca¬ 
terpillar,  or  the  Chryfalis :  this  circumftance 
alfo  affords  the  Butterfly  the  means  of  taking 
more  air  into  its  body,  and  thereby  renders  it  the 
better  able  to  fly,  to  give  a  due  motion  to  the 
contents  of  its  inteftines*  to  fuck  in  the  juices  on 
which  it  lives,  to  void  its  excrements,  and  to 
perform  many  other  operations  neceffary  in  the 
animal  oeconomy. 

At  the  time  when  this  change  of  skin  hap¬ 
pens,  the  wings  expand  fo  rapidly,  that  the 
naked  eye  cannot  trace  their  unfolding,  from 
reaching  fcarce  half  the  length  of  the  body,  Tab. 
XXXV.  Fig.  xi.  a ,  they  acquire,  O  miracle  of 
miracles',  in  the  fhort  fpace  of  about  half  a 
quarter  of  an  hour,  their  full  extent  and  bignefs, 
fo  as  to  be  each  of  them  five  times  larger  than 
they  were  before.  Nor  is  it  the  wings  alone  that 
are  thus  increafed  :  all  their  fpots  and  colours 
heretofore  fo  minute,  as  to  be  fcarce  difcernible, 
b  b ,  are  proportionably  extended;  fo  that  what 
but  a  few  minutes  ago,  appeared  but  as  a  num¬ 
ber  of  unmeaning  confufed  points,  are  now  be¬ 
come  diftindt  and  moft  beautiful  ornaments.  All 
this  may  be  beft  conceived,  by  confulting  the 
xii  Figure,  which  reprefents  the  wings  bigger 
than  the  body,  and  with  all  their  colours,  which 
are  chiefly  red  and  black.  About  the  edges, 
however,  here  and  there  fome  yellow,  sky-blue, 
and  white  fpots,  are  feen  moft  elegantly  com¬ 
bined,  which  exhibit  to  us,  though  faintly,  and 
as  it  were  by  ftiadows,  the  inexhauftible  treafure 
of  the  Great  Creator’s  treafures,  his  ftupenduous 
majefty,  and  his  other  incomprehenfible  perfec¬ 
tions;  for  though  no  adequate  representation  can 
be  given  of  the  Supreme  Being,  he  has  thus 
been  pleafed  to  {hew  himfelf  to  us,  diftinctly 
and  confpicuoufly  enough  to  engage  our  love, 
our  adoration,  and  our  gratitude. 

This  little  creature  is  found  alio  to  have  four 
legs,  Fig.  xi.  c  c  c  c,  each  armed  with  claws* 
and  adorned  with  hairs,  and  a  variety  of  colours. 
The  two  horns  dd,  lie  juft  above  the  eyes:  near 
the  fpace  between  the  eyes,  are  to  be  feen  the 
forks  or  furcae  ;  from  between  which  the  infedt 
darts  e  out  a  double  trunk,  the  ufe  of  which  is  to 
pumpout  the  fweet  juices  from  flowers  into  its 
body,  fo  that  this  organ  may  be  confidered  as 
its  tongue.  When  this  curious  part  is  not  at 
work,  it  lies  fo  clofely  curled  and  coiled  up  be¬ 
tween  the  forks,  that  it  cannot  be  feen.  This 
beautiful  contrivance  is  reprefented  in  the  xnth 


*  Thefe  appendages  to  the  trunks  of  Butterflies  have  been  fuppofed  by  fome  to  a  {lift  in  the  procuring,  difpofing,  of  forcing  down 
the  food  :  but  the  nature  of  the  Butterflies  food  is  a  plain  contradiction  of  that  opinion  ;  for  it  is  only  a  liquid,  and  thin  honey  juice. 
Rcaumer  has  therefore,  with  more  juftice,  alloted  them  the  office  of  preferving  the  trunk  fiom  injuries,  andfupporting  it  in  its  intended 
ufe.  This  is  confirmed  by  the  conftant  obfervation,  that  thefe  pieces  or  forks  are  always  ftronger  in  proportion,  as  the  trunk  is 
more  tender. 

Figure, 
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Figure,  in  which  we  likewife  fee,  that  the  But¬ 
terfly's  wings  entirely  cover  its  legs.  The  firfl  pair 
of  legs  lie  nearly  under  the  thorax  3  but  they  are 
now  jfo  altered,  as  not  to  deferve  that  name  3  for 
the  Butterfly  makes  no  ufe  of  them  as  legs,  nor 
have  they  claws  like  the  others :  nature,  indeed, 
leems  to  have  intended  them  for  fome  other 
purpofe. 

As  the  wings  extend  themfelves  fo  fuddenly, 
they  accordingly  appear  at  firfl  like  pieces  of  wet 
paper,  foft,  and  full  of  wrinkles,  cavities,  and 
fwellings,  as  I  have  reprefented  them  in  Tab. 
XIII.  Fig.  ix.  x.  xi.  But  they  are  quite  dry  in 
half  an  hour,  by  which  means  all  the  inequali¬ 
ties  in  them  entirely  difappear,  fo  as  to  leave  them 
perfectly  fit  for  the  creature’s  fervice.  The  But¬ 
terfly’s  tranfmutation  being  thus  perfectly  fin ifbed, 
it  difcharges  three  or  four  pretty  large  drops  of 
a  bloody  liquid,  which  are  the  lafl  remains  of  the 
fuperfluous  moifture,  the  reft  of  which  has  been 
evaporated  by  the  Aurelia  during  the  heat  of  fum- 
mer,  in  the  fpace  of  about  ten  days 3  for  as  the 
parts,  which  this  moifture  was  intended  to  ex¬ 
pand,  no  longer  need  any  increafe,  what  remains 
jof  it  is  no  other  than  an  ufelefs  encumbrance,  and 
accordingly  it  is  expelled  from  the  body  as  an 
excrement. 

Thus  the  Butterfly,  in  a  little  more  than  a 
quarter  of  an  hour,  acquires  its  full  perfeClion. 
Daring  the  Caterpillar- flate,  it  may  be  confidered 
as  a  newly  conceived  embryo.  In  that  of  an 
Aurelia,  it  reprefents  a  child  as  yet  fhut  up  in 
the  womb,  but  about  to  break  the  membranes  in 
which  it  is  bound  up,  in  order  to  make  its  efcape. 
Laflly,  the  infeCt,  when  employed  in  extricat¬ 
ing  itlelf  from  its  integuments,  refembles  the  in¬ 
fant  iafl  coming  into  the  world.  However,  there 
is  this  confiderable  difference  between  them, 
which  well  deferves  attention.  The  Butterfly 
does  not  produce  itlelf  like  our  wretched  off- 
fpring,  weak,  tender,  and  in  a  manner  but  half 
perfected  ;  but,  almoft  from  its  firfl  moment  of 
appearance  in  this  flate,  it  is  a  complete  creature 
of  manly  age,  if  I  may  be  allowed  the  exprefii- 
on,  and  qualified  in  every  refpeCl  to  avoid  fuch 
things  as  are  hurtful,  and  look  out  for  thofe  that 
tend  to  fecure  its  exiflence,  for  the  fpace  allotted 
by  nature,  and  make  it  agreeable. 

Whoever  confiders  thele  particulars  attentive¬ 
ly,  mufl  obferve,  in  this  poor  infeCt,  a  great  and 
indeed  immenfe  degree  of  perfection,  which 
man,  the  greatefl  work  of  the  creation,  entirely 
wants.  And  this  profpeCl  fhould  fill  us,  tnifer- 
ahle  mortals,  with  fentiments  of  the  moft  pro¬ 
found  humility.  We  fee  a  little  infignificant  in¬ 
feCt,  diftinguifhed  from  its  lafl  birth,  with  quali¬ 
fications,  ornaments,  and  perfections,  which,  dur¬ 
ing  our  flay  upon  earth,  however  long  it  may  be, 
we  can  never  flatter  ourfelves  with  the  hopes  of 
enjoying. 

This  creature,  to  fupport  life,  needs  no  other 
food  but  the  dews  of  heaven,  and  thofe  limpid 
diftilled  juices,  which  it  finds  ready  prepared  for  its 
ufe  by  the  beneficent  fun,  and  plentifully  ftored  up 
in  every  flower.  No  theatrical  fcene  can  be  ima¬ 
gined  equal  to  the  ornaments  with  which  it  is 
cloathed 3  and  that  its  wings,  and  the  rich  co- 
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lours  that  embellifh  them,  were  bellowed  upon 
it  merely  for  the  fake  of  ornament,  appears  from 
its  being  able  to  fly  with  but  two,  as  well  as  with 
four  wings.  The  skies  are  the  Butterfly’s  pro¬ 
per  habitation,  and  the  air  its  element 3  whilft 
man,  miferable  in  every  refpeCl,  is  obliged  to 
earn  his  bread  with  labour  and  cares :  he  comes 
into  the  world  naked,  and  deflitute  of  all  exter¬ 
nal  ornaments,  to  demand  attention 3  and,  born  in 
this  wretched  condition,  he  roves  about  without 
habitation  orfhelter,  expofedon  the  one  hand  to 
the  heat  of  the  fun,  on  the  other,  to  the  damps 
and  exhalations  of  the  earth,  both  enemies  alike 
to  his  happinefs  and  exiflence. 

Indeed,  upon  mature  thought,  we  have  no 
caufe  to  be  furprifed  at  this  difference.  We  are 
at  prefent  exiles  from  heaven,  our  proper  home ; 
flripped  of  that  beautiful  cloathing  which  our 
firfl  parents  poffelTed.  But  this  is  not  the  only 
creature,  from  whence  we  may  draw  ufeful  in- 
ftruCtions.  All  other  kinds  of  infeCls  are  gene¬ 
rated  in  the  fame  manner.  Not  one  of  them 
grows  the  value  of  a  fingle  line,  after  the  half 
hour  that  immediately  fucceeds  their  extricat- 
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ing  themfelves  from  their  skins  for  the  lafl  time. 
We  admire  with  the  greatefl  aflonifhment,  how 
the  bodies  of  the  flying  infeCls  could  be  contained 
in  the  little  skins  and  membranes,  out  of  which 
they  came  to  appear  in  this  flate  3  whereas  the 
wonder  confifls  entirely  in  their  expanding  fo 
much,  and  acquiring  fuch  perfections  in  the  firfl 
few  minutes  that  fucceed  their  enlargement. 

How  then  can  we  avoid  crying  out,  O  God 
of  miracles !  how  wonderful  are  all  thy  works  ! 
how  beautiful  are  the  ornaments !  how  well 
adapted  the  powers  which  thou  haft  fo  pro- 
fufely  bellowed  upon  thy  creatures  1  They  are 
all,  notwithflanding,  fubjeCt  to  decay  and  deftruc- 
tion  3  and,  with  all  their  perfections,  fcarce  de¬ 
ferve  to  be  confidered  as  fbadows  of  the  Divine 
Nature.  It  is  therefore,  with  the  higheft  reafon, 
that  a  certain  writer  has  faid,  That  all  nature  is 
over-run,  and  covered  with  a  kind  of  leprofy. 
This  is  her  old  garment,  which  fhe  is  one  day 
to  throw  off,  and  its  heavinefs  alone  is  fufficient 
to  weigh  down  our  fenfes,  and  diflurb  our  rea¬ 
fon,  in  fpite  of  all  its  efforts. 

Goedaert  deferibes  the  Caterpillar  I  have  here 
been  figuring,  and  the  Butterfly  arifing  from  it, 
in  the  xxi.  experiment  of  the  firfl  part  of  his 
natural  metamorphofes  3  but  he  forgot  in  his 
figure  the  Caterpillar’s  prickles,  inftead  of  which, 
he  gives  it  nothing  but  fimple  hairs.  He  has, 
befides,  been  guilty  of  another  miffake,  in  be¬ 
llowing  breathing-holes  on  every  one  of  the 
Caterpillar’s  rings.  Mouftet  alfo  has  favoured  us 
with  figures  of  the  Caterpillar,  and  the  Butterfly, 
and  has  deferibed  the  Butterfly  according  to  its 
colours.  But  Goedaert’s  drawing  of  it,  deferves 
the  preference  by  many  degrees. 

The  beauties  of  the  Butterfly  now  before  us. 
Tab.  XXXV.  Fig.  xn.  is  but  of  a  middle  rank, 
if  compared  with  that  of  many  others.  Its  head 
is  covered  with  little  black  hairy  and  fcaly  fea¬ 
thers  3  the  eyes,  which  take  up  the  greatefl  part 
of  the  head,  are  thickly  guarded  alfo  with  hairs 
refembling  briflles  3  and  they  confifl  of  a  fub- 
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fiance  which  looks  like  gold,  on  account  of  the 
brightnefs  of  the  uvea,  which  is  feen  through. 
The  thorax  and  abdomen,  are  black;  but  they  are 
covered  with  hairs  of  a  golden  yellow.  The 
legs  and  horns  confift  of  a  black,  bony,  or  horny 
lubftance,  and  are  adorned  alfo  with  fcales  and 
hairs  cf  a  gold  colour.  The  wings  look  as  if 
they  had  been  {lightly  wafhed  over  with  a  deep 
red  blood-coloured  paint;  and  they  have,  befides, 
four  great  and  four  fmall  fpots  of  different  forms. . 
Near  the  thorax,  the  upper  wings  appear  moft 
elegantly  fprinkled  and  waved  with  glittering 
gold  ;  and  the  lower  wings  near  the  belly,  are 
covered  with  hair  of  a  gold  colour.  The  fpaces 
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between  the  fpots  of  the  upper  vvihjs  inclines 
to  yellow ;  but  near  the  third  pair  of  thole  fpots 
which  lie  towards  the  edges,  are  two  other  marks 
of  a  fnowy  white.  The  borders  of  the  wings  are 
elegantly  indented,  and  let  off'  with  four  princi¬ 
pal  colours,  a  black,  a  sky-blue,  a  peach -bloffom 
colour,  and  a  vellowifh  red.  The  sky-blue,  by 
bending  its  courfe  upon  the  black,  which  ferves 
as  a  ground  to  the  other  colours,  forms  a  beauti¬ 
ful  crefcent;  whilftthe  other  colours,  making  fo 
many  circles,  ieparated  by  the  black  ground* 
heighten  the  elegance  of  the  difpofition  in  a  very 
delicate  manner; 


CHAP.  III. 

Containing  *  defcription  of  the  internal  parts  of  the  male  and  female  Butterfly, 

defcribed  in  the  preceding  chapters. 


IT  AVING  defcribed  the  external  and  in- 
j[  ternal  parts  of  the  Caterpillar,  and  of  the 
Chryfalis,  and  alfo  fome  of  the  Butterfly’s  exter¬ 
nal  ornaments ;  my  next  task  is  to  defcribe  its 
internal  ftrudure ;  though  I  cannot  fay  Ï  have 
fucceeded  perfectly  to  my  willies,  in  examining 
and  inveftigating  them  one  by  one,  as  I  propofed 
to  myfelf.  For,  as  I  did  not  begin  to  difled 
the  infed  in  this  ftate,  till  towards  the  end  of 
Autumn,  and  had  fuch  only  to  diffed  as  had 
been  changed  to  Butterflies  within  doors,  and 
under  my  infpedion,  and  had  not  acquired  their 
full  perfection ;  for  this  kind  of  Butterfly  out¬ 
lives  the  year  in  which  it  makes  its  firft  appear¬ 
ance  I  could  not  therefore  obferve  all  its  parts 
fo  accurately  as  I  wiflhed  :  befides,  there  was  no 
bright  weather  during  the  time  my  examination 
laffed  ;  but  the  air  was  continually  darkened 
with  rain  and  clouds.  However,  fome  things 
in  my  obfervations  appeared  worthy  of  notice, 
which  I  fhall  now  briefly  relate. 

On  opening  the  Butterfly’s  back,  there  imme¬ 
diately  appear  in  the  thorax,  fome  little  wrinkled 
veffels,Tab.  XXXVI.  Fig.  i.  a  a,  which  lie  near 
the  gullet,  and  have  their  infertions  in  the  fore¬ 
part  of  the  body.  I  take  thefe  little  veffels  to  be 
the  fame  with  thofe  already  reprefented  in  the 
vth  Figure  of  Table  XXXIV.  Their  beginning  is 
a  {lender  little  channel,  b,  which  divides  into 
two  fine  tubes;  and  thele  tubes  again  dilat¬ 
ing  themfelves,  c ,  terminate  at  laft  about  the 
beginning  of  the  ftomach,  d  ;  and  they  are  fo 
firmly  united  and  fattened  to  it,  by  means  of 
the  fat  and  mufcles,  that  I  have  not  yet  by  any 
means  been  able  to  loofen  them  from  that  part, 
or  to  trace  them  higher.  What  greatly  increafes 
the  difficulty  is,  that  the  beginning  of  the  fto- 
mach  itfelf,  is  here  very  ftrongly  connected. 
What  the  office  of  thofe  veffels  is,  and  whether 
they  may  not  be  the  falival  duCts,  I  cannot  take 
upon  me  to  determine ;  for  I  know  not  how  they 
terminate  in  front,  or  whether  or  no  they  have 
a  communication  with  the  trunk,  e  e. 

Amongft  the  curled  veffels  I  have  been  treat¬ 
ing  of,  appears  the  gullet,  f  which  dividing  in 


the  upper  part,  near  the  root  of  the  trunk,  into 
two  little  tubes,  conveys  to  the  ftomach  the 
juices  fucked  in  by  that  organ.  From  the  lower 
part  of  the  gullet  near  the  ftomach,  there  i flues 
a  (hort  and  fmall  channel,  g,  which  ends  in  a 
little  (lender  bag,  b.  This  bag  is  no  other  than 
an  air-bladder,  into  which  the  air  ru flies,  whilft 
the  infeCts  food  is  making  its  way  to  the  ftomach. 
This  bladder  is  endued  with  a  very  confiderable 
periftaltick  motion:  it  is  almoft  always  found  in 
the  Butterfly’s  back,  placed  over  the  ftomach. 
In  the  Chryfalis,  I  found  it  full  of  a  deep  red 
liquid,  as  has  been  already  obferved. 

The  ftomach  itfelf,  ii ,  is  ftrangely  altered  in 
regard  to  fhape,  from  what  it  was  in  the  Cater¬ 
pillar,  as  before  reprefented  in  the  i  vth  Figure  of 
Tab.  XXXVI.  It  is  now  entirely  lwoln  and  tu¬ 
berous,  and  it  refembles  an  inflated  large  gut ;  fo 
that,  on  account  of  its  many  folds,  hollows, 
and  wrinkles,  it  exhibits  a  very  pleafing  light  in 
the  hinder  part.  It  fo  much  refembles  one  of  the 
fmaller  inteftines,  k,  full  of  moft  delicate  folds,  that 
I  cannot  take  upon  me  to  determine  whether  or 
not  it  ought  to  be  confidered  as  luch,  rather  than 
as  a  portion  of  the  ftomach:  Under  the  pylorus, 
appear  fix  inteftina  caeca,  or  vafa  varicofa,  /////, 
which  are  much  more  (lender  in  this  ftate,  than 
they  were  in  the  Caterpillar,  and  of  a  perfedly 
different  form.  They  are  likewife  fe  pa  rated  here 
from  the  ftomach,  to  which,  in  the  Caterpillar, 
they  always  clofely  adhered  by  means  of  the 
pulmonary  tubes.  I  have  not  as  yet  been  able 
to  find  out  where  and  how  they  terminate  in 
the  Butterfly,  fo  that  I  (hall  only  reprefent  them 
here  as  they  appeared  to  me  on  this  difledion. 
Under  thefe  lie  the  fmaller  inteflines,  m  m,  which 
are  tranfparent  and  full  of  a  globular  lubftance.  A 
little  lower  the  gut  widens  confiderabiy,  fo  as  to 
form  the  cloaca,  n  ;  then  it  contracts  again,  to 
dilate  a  fecond  time  into  a  leller  finus,  o,  in  which 
it  terminates.  Next  follows  the  fira’ght  gut,  p, 
terminating  in  a  ring,  of  a  fubftan.ee  between 
bone  and  horn,'  which  forms  the  anus,  y,  is  co¬ 
vered  with  hair,  and  drawn  up  within  the  ab¬ 
domen.  At  the  (ides  of  the  anus  appear  its 
F  proper 
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proper  mufcles,  r  r  :  their  tendons  are  black, 
and  of  a  fubftance  like  that  of  tne  anus  it  felt. 
The  two  dilatations  of  the  inreftines,  which  I 
have  juft  now  taken  notice  of,  fupply  the  place 
of  a  colon,  which  appears  only  in  tne  Caterpillai  ; 
for  in  the  Butterfly  ‘it  is  fo  transformed,  as  de- 
fervedly  to  beconfidered  as  a  different  pari.  Cei- 
tainly  the  furprifing  and  incomprehcnflble  changes 
of  parts  which  we  here  obferve,  fhoulcl  engage 
out  utmoft  attention,  though  for  many  reaions, 
vet  for  none  fo  much  as  for  this,  that  they  moft 
evidently  demonftrate  to  the  whole  univerie,  the 
excellency  of  the  Great  Creator.  The  contem¬ 
plation  of  thefe  wonders  has  often  led  me  to  con- 
iider,  whether  the  entrails  of  Nebuchadnezzar, 
when  deprived  of  his  reafon,  and  armed  with 
talons,  like  a  bird  of  prey,  covered  with  hair, 
fuch  as  is  found  upon  beafts,  and  condemned  to 
eat  graft  in  common  with  the  cattle  of  the  field, 
did  not  fuffer  a  change  in  his  internal  parts,  cor- 
refpondent  to  that  which  appeared  in  his  external 
form ;  and  fuch  a  change  as  might  fuit  them  to 
digeft  the  food,  with  which  his  life  was  to  be 
fupported,  in  the  courfe  of  this  his  moft  examplary 
penance.  At  leaft  there  appears  an  occasional 
alteration  of  this  kind  in  the  entrails  of  thefe  in- 
feds  ;  for,  as  long  as  they  continue  under  the 
form  of  Caterpillars,  and  live  upon  a  grofs  and 
earthy  food,  their  entrails  are  alfo  grofs  and  ear¬ 
thy  ;  whereas  thefe  creatures,  afluming  a  more 
delicate  form,  and  beginning  to  fubfift  on  a  more 
pure  fubftance,  the  organs  by  which  fuch  fub¬ 
ftance  is  to  be  taken  in,  digefted,  and  diftributed 
to  the  feveral  parts  of  the  body,  become  like- 
wife  more  delicate,  and  that  indeed  to  fuch  a  de¬ 
gree,  that  the  alteration  would  never  be  credited, 
if  the  eye  did  not  trace  its  gradations  from  one 
day  to  another. 

There  is  no  part  of  the  Butterfly  that  deferves 
our  admiration  more  than  the  trunk  *.  I  have 
but  rudely  delineated  this  organ,  becaufe  I  pro- 
pofed  making  many  other  figures  of  it,  confider- 
ably  bigger  than  the  life,  which,  after  all  my  pains, 
I  have  not  been  able  yet  to  perform,  on  account 
of  the  badnefs  of  the  weather,  and  the  feafon’s 
being  now  fo  confiderably  advanced.  That  extre¬ 
mity  of  it,  with  which  the  Butterfly  fucks  in  its 
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food,  is  particularly  curious  in  its  confirmation : 
it  confifts  of  a  double  tube,  divided,  as  it  appears, 
into  many  articulations.  This  con ftrudlion  luits  it 
to  a  great  variety  of  motions,  and  in  particular, 
makes  it  eaiy  to  ftretch  out,  and  curl  up  again. 
It  appears,  that  when  the  Butterfly  fip.s  up  the 
hi Ticy  or  liquid  fugar  upon  which  it  lives,  a  por¬ 
tion  of  air  mixes  with  and  accompanies  this 
through  the  trunk  to  the  itomach.  This  may 
be  feen  by  faftening  the  Butterfly  by  its  wings, 
with  a  very  fine  pair  of  iron  pincers,  and  uncurl¬ 
ing  the  trunk  with  a  very  fine  needle,  fo  as  tp 
bring  the  tip  of  it  to  bear  noon  a  blade  of  grafts 
dipped  in  fugar  water;  for  the  Butterfly  immedi¬ 
ately  fucks  the  nourishment  that  is  thus  offered  ; 
and,  with  the  afiiftance  of  a  microfcope,  both  tliat 
and  the  air  that  goes  along  with  it  may  be  traced 
in  their  courfe  into  the  body  :  and  this  is  a  very 
entertaining  fight.  Indeed  Eutteiflies  may  be 
kept  alive  in  this  manner  many  days  together: 
they  will  take  fo  well  to  this  way  of  feeding,  that 
at  laft  they  will  dart  out  of  themfelves,  with¬ 
out  any  compulfiön,  their  trunk  into  the  moift- 
ened  fugar,  or  honey  water,  thus  offered  them-. 
Hence  we  may  guefs  how  fine  and  delirate  the 
mufcles,  veins,  arteries,  and  nerves  muft  be,  by 
which  this  little  organ  is  fupported  and  governed. 
The  very  extremity  of  it  is  of  a  moft  amazing  flruc- 
ture.  As  for  my  part,  I  muft  ingenuoufly  own, 
that  neither  my  eyes,  my  hands,  or  my  head,  are 
equal  to  the  task  of  infpediing,  handling,  or  per¬ 
fectly  deferibing  it :  but  even  this  weaknefs  is  an 
ufeful  lefton,  fince  I  learn  by  it,  that  all  our 
boafted  knowledge  and  perfection  in  this  life,  is 
in  the  main  but  ignorance  and  mifery.  Let  it 
therefore  fuffice,  that  the  things  we  fee,  are  cap¬ 
able  of  conducting  us,  as  it  were,  by  the  hand, 
to  the  knowledge  of  a  much  fublimer  being ; 
and  let  this  confideration  engage  us,  to  adore  the 
Divine  Majefty,  according  to  the  perfect  rules 
he  himfelf  has  been  gracioufly  pleafed  to  pre- 
feribe  to  us,  and  to  perform,  with  due  reverence, 
the  penance  enjoined  us  for  tranfgreffing  his 
commands.  This  is  the  one  thing  neceflary  ;  all 
elfe  is  vanity  of  vanities,  and  altogether  unwor¬ 
thy  of  our  attention. 


The  genital  organs  of  the  male  Butterfly . 


I 


ON  differing  a  male  Butterfly  of  this  fpecies, 
four  days  after  its  laft  change,  the  genitals 
appear  perfect  in  every  refpeCt.  The  penis, 
Tab.  XXXVI.  Fig.  n.  a,  placed  near  the  ex¬ 
treme  rings  of  the  body,  has  on  each  fide  two 
homy  little  bones,  b  b,  of  a  pale  brown  colour, 
which  cover  it  behind  and  in  the  middle.  Thefe 
little  particles  have  an  articulation,  with  a  bor¬ 


der,  c,  of  the  fame  fubftance,  which  furrounds 
the  penis  like  a  belt  There  is  near  the  two 
little  horny  parts,  already  taken  notice  of,  another 
that  is  hooked,  dd ,  and  behind,  is  divided  in 
two;  by  the  parts  of  the  penis,  e.  On  railing  the 
two  firft  little  horny  bones,  there  appear  two 
crooked  little  claws,  whofe  bufinefs  it  is  to 
grapple,  and  firmly  hold,  during  the  a 61  of  co- 


*  The  trunk  of  the  Butterfly  is  indeed  an  organ  of  mod  wonderful  ftruflure.  It  Hands  in  the  part  of  the  head  where  a  rofe  might 
be  expended,  but  it  really  is  of  the  nature  of  a  mouth  ;  for  all  the  food  goes  through  it.  The  fubftance  of  the  trunk  is  horny  :  the 
creature  may  be  faid  to  unroll  it,  by  fqueezing  the  head  ;  or  it  may  be  drawn  out  with  a  pin.  After  this,  if  any  violence  be  ufèd  to 
the  creature,  the  trunk  will  crack  lengthways  in  the  middle,  and  the  flit  will  run  prefently  through  its  whole  length,  and  divide  it 
into  two.  Bonani  lienee  fuppofed  the  trunk  was  really  double  in  the  Butterfly,  or  originally  compofed  of  two.  Riget  thought 
he  had  fhewn,  from  unqueftionable  experiment,  that  the  trunk  of  this  infect  was  Angle,  and  that  this  fplitting  was  the  effect  of  the  vi¬ 
olence  offered  to  it,  and  its  own  tender  fbuéture.  He  had  his  followers,  till  Reaumer  verified  the  firft  doftrine  of  Bonani  by  more 
accurate  trials ;  and  tftablifhed  the  true  flrUfture  of  this  part,  which  is,  that  it  is  compofed  of  two  delicate  tubes,  laid  parallel  by  one 
another. 

pulation, 
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pulation,  the  loweft  abdominal  rings  of  the 
female  Butterfly.  This  action  is  particularly 
obfervable  in  the  common  white  Butterflies ; 
for  the  female  of  this  fpecies  very  often  flies 
about  with  the  male  fattened  to  her,  his  claws 
or  hooks  in  this  part  grafping  her  genital  parts 
clofe  to  him,  his  head  hanging  down,  and  his 
wings  quite  motionlefs.  The  mufcles  of  thefe 
parts  of  the  penis  appear  between,  and  have 
their  infertions  in,  the  little  horny  parts  already 
taken  notice  of.  On  the  inttde,  near  the  two 
little  grappling  claws,  there  appear  fome  other 
parts  belonging  to  the  penis;  but  I  could  not 
examine  them  with  the  due  exadfnefs.  The 
penis  confifts  partly  of  a  bony  and  partly  of  a 
nervous  fubftance.  The  former  refembles,  in 
figure,  the  little  bone  we  find  in  the  penis  of 
Dogs;  and  has  at  its  extremity  an  opening, 
thro’  which  the  foft  and  nervous  portion  of  the . 
penis  is  erected  at  the  time  of  copulation.  The 
root  of  the  penis  is  likewife  of  a  nervous  fub¬ 
ftance,  f,  but  more  compadt  than  that  portion 
with  which  the  erection  is  performed.  Next 
we  obferve  the  bafe  of  the  penis,  gg,  contain¬ 
ing  in  one  part  a  white  fperm,  and  in  another 
part  a  thick  fluid,  divided  into  very  minute 
granules ;  which,  on  letting  it  out  by  wound¬ 
ing  the  penis,  fhines  like  a  white  or  filver  fand, 
i.  I  leave  to  others  to  inquire  what  this  laft 
fubftance  may  be.  The  penis  appears,  in  this 
part,  very  elegantly  folded  and  curled  up  into 
two  branches,  ky  which  afterwards  form  four 
others,  whofe  origins  are  all  very  firm  and 
ftrong.  I  am  not  difpofed  to  affirm  any  thing 
as  a  certainty,  concerning  the  nature  of  thefe 
laft  portions.  The  two  flendereft  branches, 
which  appear  moft  clofely  twitted  one  with 
another  //,  look  like  feminal  veficles ;  for  they 
contain  a  white  fpermatick  liquid,  confiding  of 
very  minute  grains,  connected  together  by  a 
membrane.  The  two  other  branches  may 
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A  Few  days  after,  I  opened  a  female  Butter¬ 
fly,  refembling  fo  exactly,  in  its  internal 
appearance,  the  male  before  difledted,  that  at 
firtt  I  imagined  I  had  again  got  a  male  under 
my  hands,  till  the  thicknefs  of  the  body  indi¬ 
cated  the  contrary  ;  and  foon  after  the  difeo- 
very  of  the  ovidudts  confirmed  me  in  my  laft 
opinion  of  the  inledt’s  fex.  There  were,  as 
vet,  no  eggs  in  thele  dudts,  fo  that  they  ap¬ 
peared  very  like  the  genitals  of  the  male ;  and, 
indeed,  it  was  fome  time  before  I  could  be  fure 
that  they  belonged  to  a  female.  Many  of  the 
infedts,  whofe  date  of  life  is  of  fome  length, 
have  no  eggs  in  the  beginning,  or  very  imper- 
fedt  ones.  I  have  indeed  obferved,  that  al- 
moft  all  infedts  die  very  foon  after  they  have 
prepared  their  fperm;  unlefs  when  their  fperm, 
though  vitibly  formed,  has  not  acquired  its  full 
growth ;  or  when  the  infedts  are  to  furvive  the 
winter,  in  order  to  lay  their  eggs  the  enfuing 
fpring ;  as  is  the  cafe  of  the  Butterflies  which 
I  am  now  delcribing.  Nor  does  it  appear  pro- 


pafs  for  the  vafa  deferentia  of  the  infect,  rn  m  ; 
and  the  nodule,  or  knot,  «,  in  which  thofe 
branches  terminate,  for  the  tefticle ;  fo  as  to 
make  it  probable,  that  the  Butterfly  has  only 
one  tefticle.  But  thefe  are  only  conjedtures  on 
a  lubjedt,  concerning  which  1  dare  not  advance 
any  thing  as  a  certainty. 

This  globular  portion,  which  I  call  the  in- 
fedt’s  tefticle,  is  of  a  pale  gray,  with  a  tinge  of 
a  purplifh  colour,  and  it  is  furrounded  by  two 
coats.  The  outer  coat  is  very  fine,  and  is  united 
with  a  great  many  pulmonary  tubes.  The  inner 
coat  is  much  thicker,  and  yields,  on  diftedtion, 
a  foft,  clammy, .  and  glutinous  fubftance,  no 
way  fluid.  Through  this  there  run  a  great 
number  of  pulmonary  tubes,  of  a  bright  filvery 
whitenefs,  variegated  with  fome  purple  ftreaks. 
Perhaps  repeated  diftections  may  enable  us  to 
determine,  whether  or  not  this  portion  is  to 
be  really  conlidered  as  the  Butterfly’s  tefticle. 
Thefe  parts  are  fo  firmly  connedted  on  every 
fide,  by  means  of  the  fat,  and  of  the  numerous 
pulmonary  tubes,  as  to  make  it  a  very  difficult 
talk  to  difplay  them.  The  redtum,  or  ftraight 
gut,  opens  under  thofe  particles  belonging  to 
the  penis,  which  confiit  of  a  fubftance  between 
bone  and  horn,  already  taken  notice  of.  The 
pulmonary  vehicle,  that  is  fituated  forwards  near 
the  ftomach,  appeared  to  me  full  of  air.  The 
ftomach  itfelf  looks  like  a  bunch  of  grapes ; 
and  clofe  to  it  lie  the  cceca,  or  elofed  guts. 
The  fmall  gut  is  confiderably  longer  than  the 
ftomach,  and  ends  in  fome  dilated  parts. 

The  preceding  obfervations  Ï  made  the  fixth 
of  September  on  a  Butterfly,  which  appeared, 
for  the  firft  time,  as  fuch  that  very  day,  and 
had  been  changed  from  a  Caterpillar  into  an 
Aurelia  the  17th  of  the  preceding  Auguft ;  fo 
that  its  change,  from  a  Caterpillar  to  a  Butter- 
fly,  took  up  nineteen  days. 


ovary  of  this  fpecies. 

bable  to  me,  that  either  the  eggs  of  infedts,  or 
the  infedts  themfelves,  in  the  Caterpillar  or 
Aurelia-ftate,  can  endure  that  rigorous feafon  ; 
for  which  reafon  the  little  creature,  now  perfedt 
in  the  Butterfly-form,  is  doomed  to  the  hard- 
fhips  of  this  fevere  trial.  Hence  it  is,  that  at 
the  approach  of  winter  they  take  refuge  in  the 
hollows  of  trees,  in  ftore-houfes,  and  fummer- 
houfes  in  gardens,  where  their  blood  is  con- 
denfed  by  the  fucceeding  colds,  like  olive-oil. 
at  the  fame  feafon,  and  becomes,  in  a  manner, 
quite  caked  ;  fo  that  they  neither  move  nor  eat 
till  the  returning  warmth  enlivens  them.  This 
I  have  often  obferved.  They  even  difeharge 
no  excrements  all  the  time.  I  have  made  many 
curious  experiments  upon  Butterflies  in  this 
condition;  but  it  would  take  up  too  much  room 
to  give  an  account  of  them  in  this  place. 

There  are  fix  ovidudts,  Tab.  XXXV L  Fig. 
in.  aaaaa,  in  the  female  Butterfly  now  un¬ 
der  our  infpedtion,  and  thefe  all  terminate  in 
one  common  paftage,  bb  ;  lo  that,  in*  this  part, 

the 
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the  oviduóls  refembles  a  Tingle  trunk,  which  is 
a  hollow  channel,  ordained  to  receive  the  eggs 
in  their  defcent  from  the  others.  On  each  lide 
of  the  channel  are  five  little  tubes,  ccccc , 
with  their  extremities  clofed.  Thefe  open  into 
the  paffage,  and  difcharge  upon  the  eggs,  in 
their  courfe,  a  glutinous  matter,  which  makes 
them  flick  to  the  nettles  upon  which  they  are 
dropped.  The  conftrudtion  of  thefe  little  re¬ 
ceptacles  of  the  vifcous  matter  is  extremely 
elegant :  they  confift  of  various  dilated  tuber¬ 
cles,  with  lateral  ramifications,  which  are  like- 
wife  dilated  again,  and  ferve,  in  my  opinion, 
to  fecrete  and  elaborate  the  glutinous  fubflance 
here  fpoken  of.  On  the  other  fide  of  thefe 
dudts  there  arifes,  from  the  ovary,  a  much 
more  flender  tube,  terminating  in  an  oblong 
bag,  e.  This  contains,  as  it  were,  two  dif¬ 
ferent  fubflances.  The  contents  of  the  upper 
part,  f  is  yellowifh  ;  and,  on  endeavouring  to 
extrafl  it,  the  membrane,  conflituting  the  bag, 
Thews  itfelf  to  have  fome  flrength.  As  for  the 
yellowifh  fubflance,  flicking  to  the  infide,  it 
looks  very  like  the  fat  of  the  Butterfly.  The 
fubflance,  enclofed  in  the  lower  portion  of  this 
bag,  refembles  a  limpid  humour,  and  appears 
as  fuch  through  the  tranfparent  g  membrane 
that  forms  the  bag.  The  other  end  of  the 
little  tube,  juft  taken  notice  of,  opens  at  its  ex¬ 
tremity  into  the  external  parts  of  the  ovary, 
or  the  vagina,  h ,  which  has  a  little  elegant 
horny  bone,  of  a  bright  red  colour,  that  extends 
from  the  womb  to  a  confiderable  height  with¬ 
in  the  vagina,  and  has  an  opening,  which  I 
have  marked  with  the  letter  i. 

All  thefe  parts  of  the  ovary  adhere  fo  firmly 
together,  by  means  of  the  pulmonary  tubes. 
Fig.  iv.  a  a,  and  fat,  bbb ,  that  I  have  often 
loft  my  defire  of  endeavouring  to  difplay  them, 
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together  with  the  hopes  of  being  able  to  effed: 
it :  but  patience,  in  the  end,  got  the  better  of 
thofe  obflacles. 

Thefe  little  creatures  are  very  readily  killed, 
by  dipping  them  into  fpirit  of  wine.  They 
likewife  die  in  a  very  fhort  time,  on  putting 
them  into  a  box  containing  Brazil-fnufF.  I 
have  obferved  alfo,  that  other  infedts  are  fub- 
jedt  to  the  fame  fate;  though,  ?.t  firft,  it  was  by 
meer  chance  that  1  difcovered  it. 

1  have  thus  briefly  recounted  what  I  have 
been  able  to  dilcover,  concerning  this  little 
creature,  in  the  fpace  of  a  few  weeks.  But  if 
I  had  been  mailer  of  more  leifure,  and  the 
autumn  had  not  come  upon  me  fo  foon  in  the 
operations,  I  fhould  be  difpofed  to  mention, 
more  at  large,  many  other  things  worthy  of 
admiration,  which  fell  in  my  way  ;  though  I 
have  not  yet  examined  them  with  the  accuracy 
they  merit.  Such,  for  example,  as  the  true 
manner  of  the  Butterfly’s  wings  acquiring  their 
fize  with  fuch  an  amazing  celerity;  as  well  as 
the  art  by  which  the  tubercles,  bladders,  and 
puftules  mav  be  imprinted  on  the  wings  ;  how 
the  Caterpillar  may  be  delayed  and  haflened  in 
the  courfe  of  its  change;  by  what  means  all 
the  colours,  which  appear  through  the  fkin  of 
the  Aurelia,  may,  in  that  fhort  time  of  their 
appearance,  be  fo  firmly  fixed  as  never  after¬ 
wards  to  grow  and  fpread.  I  had  befides 
propofed  reprefenting,  a  great  deal  larger  than 
life,  all  the  fpots,  lines,  and  colours  of  this 
little  creature ;  as  likewife  its  hairs,  feathers  or 
fcales,  and  pulmonary  tubes,  the  articulations 
of  its  legs,  and  many  other  myfterious  works 
of  nature  obfervable  in  it ;  all  which  I  have 
elfewhere  promifed  that  I  would  fome  time  or 
another  defcribe. 


The  End  of  the  wonderful  Hiflory  of  the  Diurnal  or  Day  Butterfy. 


An  Animal  in  an  Animal ;  or  the  Butterfly  hidden  in  the  Caterpillar  ;  which  is  a 
third  particidar  example ?  f  erving  as  an  additional  illuftration  to  the  fecond 
method  of  the  third  order  or  clafs  of  itatur al  t r an f  nutations. 


Tab.  XXXVII. 

'THOUGH,  by  the  particular  experiments 
**-  before  advanced,  it  has  been  juftly  fhewn 
what  changes  of  the  third  order  are  peculiar 
to  the  firft  and  fecond  fpecies  or  method  of 
transformation  ;  I  fhall  here,  by  way  of  further 
proof  defcribe  and  figure  the  manner  in  which 
I  can  find  a  Butterfly  enclofed  and  hidden  in  a 
Caterpillar,  and  perfectly  contained  within  its 
fkin.  This  I  demonftrated,  in  1688,  to  thofe 
eminent  perfons  Magalloti  and  Thevenot. 

But  before  I  proceed  to  this,  it  is  neceflary 
to  obferve,  that  the  Caterpillar,  Chryfalis,  and 
diurnal  Butterfly,  which  I  exhibit  in  thefe 
figures,  are  the  fame  fpecies  with  thofe  which 
the  diligent  Goedaert  has  figured  Tab.  XI. 
Part  i.  And  the  often  celebrated  and  learned 
Mr.  Ray,  in  his  treatife  on  the  plants 
owi  ng  about  Cambridge,  Page  134,  has 


particularly  defcribed  a  Caterpillar  of  this 
kind. 

Tab.  XXXVII.  N°.  i.  I  exhibit  the  egg  of 
the  faid  Butterfly  in  its  natural  fize.  This  egg, 
as  I  have  defcribed  in  general  before,  is  really 
the  Caterpillar  itfelf,  enclofed  in  this  condition, 
and  invefted  with  a  membranaceous  cover,  or 
integument.  Indeed,  this  Caterpillar  lies  hid  in 
its  membrane,  in  the  very  fame  manner  as  the 
Nymph  or  Chryfalis  does  in  its  integuments.  I 
have  before  treated  this  matter  at  large;  and  thfe 
whole  will  be  again  more  accurately  debated 
under  the  account  of  the  fourth  order :  there¬ 
fore  I  fhall  not  here  exhibit  a  more  ample  ex¬ 
planation  thereof.  I  am  now  only  to  demon- 
ftrate  clearly,  that  the  Caterpillar  is  the  Butter¬ 
fly  itfelf,  and  that  this  Butterfly  lies  enclofed 
in  the  fkin  of  that  Caterpillar,  in  the  fame 
manner  as  the  Caterpillar  does  in  the  cover  or 
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fk in  of  its  egg.  And  all  thefe  things  will  ap¬ 
pear  plainly  trom  what  (hail  be  laid  imme^ 
diately. 

Fig.  i. 

The  egg  of  that  Butterfly,  which  is  repré- 
fented  in  N°.  VI.  is  exprefted  in  this  firft  en¬ 
larged  figure;  in  the  exa<ft  manner  wherein  it 
appeared  under  the  microl'cope.  It  is  obferved 
hence  to  be,  as  it  were,  conftrucfted  of  fifteen 
fmall  ribs ;  each  of  which  manifeftly  throws 
a  fhade  on  the  adjoining  membranen  fituated 
between  thofe  ribs :  and  hence  it  is,  that,  to  a 
perfoti  looking  at  the  egg,  it  appears,  about 
the  fhady  parts,  to  be  divided  by  as  many  other 
fmaller  ribs.  Thefe  ribs,  and  the  membrane 
of  the  e^ir  between  them,  are  alfo  divided 
croffwife  by  regular  grooves  or  channels.  It 
may  be  alfo  feen  how  all  thefe  ribs  concur,  as 
it  were,  in  a  center  toward  the  fmaller  extre¬ 
mity  of  the  egg,  and  extend  themfelves  beyond 
its  furface.  This  egg,  when  arrived  at  its  full 
increafe,  is  of  a  yellowifh  colour;  but  it  is 
white,  when  it  is  frelh  in  the  oviduóh  That 
is,  I  obferve  that  thofe  eggs  in  the  oviduót, 
which  are  firft  to  iffue  forth,  are  perfect ;  but 
thofe  that  poftefs  an  higher  place  are  fmaller, 
though  they  are  of  the  lame  figure  with  the 
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former.  Thofe  that  are  fituated  higheft  in  the 
oviduds,  appear  fquarej  and  luch  as  lie  yet  in 
the  extremities  of  the  oviduds  are  fo  wonder¬ 
fully  fmall,  that  at  length  they  become  entirely 
invifible.  The  fame  is  likevvife  obferved  in 
the  eggs  of  another  Butterfly  of  this  kind,  but 
fmaller  in  the  body  and  wings.  I  faw  thofe 
laying  their  eggs  in  the  month  of  May,  and 
fattening  them  to  cabbage-leaves,  in  luch  a 
fituation  as  1  have  herein  delineated  the  egg  of 
this  larger  Butterfly ;  that  is,  fo  that  the  ribs 
run  upwards,  but  the  globular  balls  pofTeffes 
the  lower  parts :  the  fame  thing  holds  with 
refped  to  thefe  eggs.  As  the  Butterflies,  if- 
fuing  from  thefe,  are  found  all  the  year,  it  is 
probable  they  lay  their  eggs  at  various  times. 
This,  however,  leems  to  be  done  chiefly  in 
Autumn,  when  we  obferve  their  Caterpillars 
in  much  greater  numbers  than  at  any  other 
i'eafon. 

N°.  II.  I  exhibit  the  caft  and  forfaken  coat 
of  what  is  called  the  egg,  which  a  little  before, 
I  have  obferved,  was  the  real  Infed  or  Cater¬ 
pillar  of  the  Butterfly ;  fince  this  Caterpillar, 
like  the  Chryfalis,  is  found  enclofed  in  its  fkin, 
even  within  the  egg. 

No.  III.  The  Caterpillar  of  the  Butterfly,  or 
the  Butterfly  lying  concealed  in  the  form  of  a 
Caterpillar,  is  here  reprefented  as  it  appears  at 
the  full  term  of  its  growth.  In  order  to  de- 
monlVrate  clearly  and  diflindly,  that  this  Cater¬ 
pillar  is  the  real  Butterfly,  and  the  latter  again 
is  the  Caterpillar  itfelf ;  I  lhall  flrft  deferibe  the 
external  figure  of  that  Caterpillar,  which  con¬ 
ceals  the  Butterfly  within  its  fkin.  As  the 
celebrated  and  learned  Mr.  Ray  has,  before 
me,  very  clearly  and  perfpicuoufly  performed 
this  talk,  I  (hall  therefore  make  ufe  of  his 
words,  deferibing  the  Caterpillar  in  this  man¬ 
ner.  “  If  we  confider  the  bignefs  of  the  Ca- 


ct  terpillat*  that  feeds  on  cabbage,  it  is  of  a 
tc  middle  flze,  between  the  largeft  and  fmalleft 
“  kinds ;  and  is  covered  with  whitifh,  thin; 
<c  Hoort  hairs*  no  where  cluftered  together  or 
*c  entangled.  The  colour  of  the  body  is  va- 
“  negated,  and  compofed  of  black,  yellow* 
“  and  blue;  whereof  the  yellow  deferibes 
“  three  lines  as  long  as  the  body,  that  is,  one 
“  in  the  middle  of  the  back,  and  the  two 
“  others  on  the  fides  oppoflte  to  each  other. 
tc  Between  thefe  lie  the  black  and  blue :  the 
“  former  painted  in  fpots,  the  latter  more 
{c  diffufed.  Thefe  black  fpots  alfo  are  protu- 
tc  berant  above  the  reft  of  the  body;  and  out 
‘c  of  each  of  their  centers,  where  they  appear 
“  blacker  than  elfewhere,  they  emit  the  hairs 
tc  before  mentioned.  The  head  likewife  has 
“  the  three  aforefaid  colours  mixed  together. 
ft  and  it  is  covered  with  the  like  hairs.  The 
“  legs,  being  fixteen  in  number,  are  orderly 
“  dilpofed  into  three  claffes:  the  firft  of  which 
“  clafs  is  compofed  of  fix,  annexed  to  the 
“  head,  near  the  breaft :  the  fecond  coniifts  of 
“  eight,  on  the  belly;  and  the  third  of  only 
“  two,  joined  to  the  extremity  of  the  body. 
“  The  firft  fix  legs  have  each  a  claw  ;  the 
“  other  ten  have  each  many  crooked  ones.” 
This  is  enough,  as  to  the  outward  form. 

In  order  to  difeover  plainly  that  a  Butterfly 
is  enclofed  and  hidden  in  the  fkin  of  this  Cater¬ 
pillar,  the  following  operation  muft  be  ufed* 
One  muft  choofe  a  full-grown  Caterpillar  :  tie 
to  its  body  a  fmall  thread,  and  then  put  it  into 
boiling  water,  and  take  it  out  foon  aften 
Thus  its  external  fkin  will  feparate  ;  becaufe 
the  fluids,  between  the  two  fkins,  are  by  this 
means  rarefied  and  dilated,  and  therefore  they 
break  and  feparate  both  the  veftels  and  the 
fibres,  wherewith  they  were  united  together. 
By  this  means  the  external  fkin  of  the  Cater¬ 
pillar,  being  fpontaneoufly  feparated,  may  be 
eaflly  drawn  off  from  the  Butterfly,  which  is 
contained  and  folded  up  in  it.  This  done,  it 
is  clearly  and  diftindly  feen,  that,  within  this 
fkin  of  the  Caterpillar,  a  perfect  and  real  But¬ 
terfly  was  hidden.  Therefore  the  fkin  of  the 
Caterpillar  muft  be  confidered  only  as  an  outer 
garment,  containing  in  it  parts  belonging  to 
the  nature  of  a  Butterfly,  which  have"” grown 
under  its  defence  by  flow  degrees,  in  like  man¬ 
ner  as  in  all  other  fenfitive  bodies  that  increafe 
by  accretion. 

But  as  thefe  limbs  of  the  Butterfly,  which 
lie  under  the  flan  of  the  Caterpillar,  cannot, 
without  very  great  difficulty,  be  difeevered  in 
the  full-grown  Caterpillar,  unlefs  by  a  perfon 
accuftomed  to  fuch  experiments,  becaufe  they 
are  very  foft,  tender,  and  fmall,  and  are  more¬ 
over  complicated  or  folded  together,  and  en¬ 
clofed  in  fome  membranaceous  integuments? 
it  is  therefore  neceflary  to  defer  the  execution 
of  the  operation,  juft  now  propofed,  until  the 
feveral  parts  of  the  Butterfly  become  fome- 
what  more  confpicuous  than  at  firft,  and  are 
more  increafed  and  fwelled  under  the  fkin,  by 
force  of  the  intruded  blood  and  aqueous  hu¬ 
mour.  This  is  known  to  be  the  cafe,  when 
G  the 
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the  Caterpillar  ceafes  to  eat,  and  its  fkin  on 
each  tide  of  the  thorax,  near  undei  the  head, 
is  then  obferved  to  be  more  and  moie  elevated 
by  the  increafing  and  fwelling  limbs,  and 
thews  the  appearance  of  two  pair  of  piominent 
tubercles. 

That  it  may  be  known  at  what  time  the 
changes  in  the  Caterpillar  comes  on,  exaCuy  and 
regularly,  I  (hall  proceed  to  explain  the  fourth 
figure,  NQ.IV.  This  defign  exhibits  the  Cater¬ 
pillar  fwoln,  a  b,  all  about  the  fecond  and  third 
rings  of  the  body;  whilft,  in  the  mean  time, 
the  reft,  that  is,  the  lower  part  of  the  body 
and  the  tail,  are  conftderably  diminifhed  and 
contracted,  c.  This  is  the  beft  ftate  in  which  to 
fkin  the  Caterpillar,  which  I  would  have  well 
obferved ;  for  it  is  for  this  reafon  only  I  have 
faid  before,  that,  in  order  to  make  the  intended 
experiments,  one  rauft  chufe  a  Caterpillar  when 
near  the  time  of  changing  its  fkin  :  fuch  is  that 
which  I  delineate  in  this  figure. 

To  explain  in  a  clearer  method  this  funda¬ 
mental  propofttion,  that  the  Butterfly  is  con¬ 
tained  in  the  Caterpillar ;  or,  otherwife,  that 
the  Caterpillar  is  the  Butterfly  itlelf ;  we  rauft 
carefully  obferve,  that  after  all  the  limbs  of 
the  Butterfly  are  fufflciently  increafed  within 
the  external  fkin  of  the  Caterpillar,  wherewith 
they  are  yet  kept  inverted,  the  Caterpillar  at 
length,  when  about  to  undergo  its  change,  be¬ 
takes  itfelf  to  fome  retired  place,  in  which  it 
mayfecurely  caft  off  its  outward  fkin.  With 
-  this  defign  the  Caterpillar  firft  fixes  itfelf,  by 
only  a  thin  and  flight  web,  to  a  board,  tree, 
plant,  wall,  beam,  NQ.IV.  dd ,  or  any  other 
folid  fubftance;  and  after  this,  fixing  the  claws 
of  its  two  hinder  legs  in  this  web,  e,  it  imme¬ 
diately  fpins  very  carefully  a  ftrong  double 
thread,  or  ligament,  which  it  draws  acrofs  its 
hack,  and  fallens  it  with  the  former  fuperficial 
web  againft  the  beam  or  wall  in  two  diftinCt 
places,  ff:  fo  that  the  fore-part  of  the  Cater¬ 
pillar’s  body  hangs  in  this  ligament  as  in  a 
wreath ;  whilft,  in  the  mean  time,  the  hinder 
part  lies  fixed  in  the  fuperficial  web,  faftened 
to  the  beam. 

In  confldering  this  Caterpillar,  it  muft  be 
carefully  obferved,  that  it  lays  the  faid  wreath 
fomewhat  obliquely,  and  about  the  fore-part 
of  its  body.  And  hence  it  happens,  that  when 
the  fkin  of  this  Caterpillar,  lying  under  this 
wreath,  is  turned  back  and  caft  off,  the  wreath 
itfelf  is  not  thrufted  more  towards  the  hinder 
parts  than  to  the  middle  of  the  body ;  it  being 
there  faftened  a  little  to  the  fort  fkin,  and  dried. 
Hence  this  remarkable  advantage  arifes  to  the 
Caterpillar,  when  ftript  of  its  fkin,  that  it 
hangs,  as  it  were,  in  equilibrio.  The  Cater¬ 
pillar,  having  thus  difpofed  all  thefe  matters 
with  this  appearance  of  judgment  and  difcre- 
tion,  is  obferved  to  ceale  all  aCtion  and  motion 
of  its  limbs,  and  to  compote  itfelf  in  the  moft 
profound  reft. 

Immediately  afterwards,  or  within  the  fpace 
of  twenty-four  hours,  about  the-  fore-part  of 
the  head,  it  may  be  obferved,  that  its  limbs, 
being  now  fully  enlarged  under  the  fkin,  begin, 


by  the  very  flow  and  gentle  tranfportation  and 
appulfe  of  the  blood  and  humours,  to  be  dif- 
tended,  extended,  and  inflated  in  fuch  a  man¬ 
ner,  as  to  fwell  even  beyond  the  level  of  the 
fkin,  and,  by  thus  railing  the  fkin,  it  ftretches 
it,  and  makes  it  thine.  On  the  other  hand,  it 
is  obferved,  that,  at  the  fame  time,  the  hinder 
parts  of  the  Caterpillar’s  body  decreafe  in  lize 
in  their  turn,  in  the  fame  meafure,  and  exaCtlv 
in  equal  proportion,  and  become  regularly  fo 
much  ffnaller.  Hence  all  power  of  motion  is 
immediately  taken  away  from  the  fixteen  legs 
of  the  Caterpillar,  fo  that  it  can  afterwards 
neither  creep  nor  ftand. 

At  length  this  inflation  or  fwelling  of  the 
limbs,  and  other  parts,  which  are  at  this  time 
forming  themfelves,  and,  as  it  were,  budding 
out  into  a  Chryfalis,  proceeds  fo  far,  that  the 
external  skin  opens  on  the  back,  and  afterwards 
in  three  diftinCt  places  in  the  head,  and  begins 
to  be  drawn  off,  and  rolled  away  from  tire  fore 
towards  the  hinder  end  of  the  body  :  and,  by 
this  means,  all  the  limbs  enclofed  within  prefent 
themfelves  to  view.  Thefe  limbs  and  parts,  be¬ 
ing  then  difpofed,  according  to  a  certain  neceffary 
order,  and  unchangeable  rule  of  nature,  the  crea¬ 
ture  affumes  the  form  of  a  Chryfalis,  reprefemed 
under  No.  V.  This  Chryfalis  is  an  in  fed:  with¬ 
out  motion  ;  and  indeed  it  cannot  be  otherwife, 
for  its  limbs  are  all  incapable  of  motion :  this  is 
neceffarily  occafioned  by  the  impelled  blood, 
and  other  humours,  diftending  them  :  add  to  this, 
that  the  limbs  are  drawn  downwards  by  the  fe- 
parating  skin,  and  a  great  part  of  them  likewife 
are  extended.  Nor  indeed  is  this  skin  drawn  off 
eafily ;  nay,  not  without  great  labour  and  diffi¬ 
culty  :  for  all  the  complications  of  fibres,  by 
which  the  upper  is  joined  to  the  under  skin,  are 
then  broken.  For  this  reafon  alfo,  the  Cater¬ 
pillar  draws  itfelf  at  that  time  one  way  and  ano¬ 
ther,  with  an  undulatory  motion,  and  by  the 
tremulous  palpitation  of  the  rings  of  its  body. 
By  this  violence,  at  length,  a  limpid  kind  of 
ichor  or  humour  is  diffufed  between  thefe 
two  skins,  and  the  Caterpillar  then,  at  length, 
carts  off  the  the  old  one.  This  procefs  is  per¬ 
fected  very  expeditioufly,  after  the  opening  is 
made  in  the  fkull.  Thus  I  have  briefly,  but 
exadlly,  deferibed  how  this  Caterpillar  affumes 
the  form  of  a  Chryfalis ;  the  feveral  parts  of 
which  are  however  feen  with  greater  difficulty, 
than  thofe  of  the  Nymph. 

On  the  other  hand,  when  this  Chryfalis,  or 
rather,  to  fpeak  properly,  the  involved  Butterfly, 
is  drawn  out  of  its  fkin,  by  means  of  hot  water, 
it  has  a  quite  different  form,  as  may  be  feen  in 
Figure  n.  where  it  is  reprefented  laid  on  its  belly : 
and  this  is  yet  more  perfectly  illuft rated  in  Fig. 
hi.  which  prefen ts  it  lying  on  its  back,  {hewing 
thus  all  its  limbs.  But  becaufe  thefe  delicate 
parts  cannot  be  fo  well  diftinguifhed  by  thofe 
who  are  unaccuftomed  to  fuch  refearches,  in  order  to 
reprefent  them  the  more  plainly,  1  have  delineated 
them,  and  marked  them  with  diftinCt  letters  in 
Fig.  iv.  It  may  eafily  be  obferved  there,  how 
that  Butterfly,  which  1  have  drawn  out  from  the 
fkin  of  the  Caterpillar,  is  provided  with  all  thole 
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members,  which  are  feen  in  the  Butterfly,  deli¬ 
neated  in  No.  VI.  As  the  two  horns  on  the  head, 
a  a  •,  the  double  curled  probolcis  or  trunk,  placed 
in  the  lower  part  of  the  head,  between  the  horns,  b-, 
and  four  wings  fituatcd  on  the  two  fides  of  the 
thorax,  cc-,  between  which  are  likewife  feen 
fix  legs ;  and  laftly,  the  abdomen  divided  by  its 
annular  feftions,  d  d.  All  thefe  things  appear 
fo  clearly  and  diftindtly  to  the  eye,  in  a  natural 
example,  that  there  is  not  the  leaf!  room  to 
doubt  the  truth  of  the  fadt.  This  is  the  very 
creature  intimated  in  No.  V.  and  called  in  that 
ftate  an  Aurelia,  or  a  Chryfalis ;  tho’  it  fcarce  ex- 
pofcs  to  our  view  any  parts,  which  agree  with 
the  creature  of  the  fourth  Figure :  yet  it  has  no 
other  than  the  fame  limbs  and  parts,  only  they 
are  difpofed  in  a  different  manner,  as  I  fhall  ex¬ 
plain  hereafter.  It  will  then  likewife  appear 
that  thofe,  which  I  reprefent  feverally  in  this 
Tab.  XXXVII.  are  all  but  one  and  the  fame 
creature,  only  hidden,  as  it  were,  under  different 
forms ;  and  this  is  likewife  the  cafe  in  man,  if 
we  confider  the  original  egg,  with  its  coverings, 
the  navel  firing,  and  fits  feveral  changes ;  as  I 
fhall  explain  at  large  hereafter. 

To  fhew  moft  diftindly  the  difference  between 
the  Butterfly  drawn  out  of  the  fkin  of  the  Cater¬ 
pillar,  and  reprefented  in  Fig.  in.  and  the  fame 
Butterfly,  when  called  a  Chryfalis,  or  Aurelia, 
as  delineated  in  No.  V.  It  muft  be  obferved,  that 
the  real  difference  con fifts  only  in  this,  that  the 
limbs,  that  is  the  legs,  wings,  &c.  are  ranged 
and  difpofed  in  the  Chryfalis,  according  to  a  cer¬ 
tain  order  and  neceffary  rule  j  and,  on  the  other 
hand,  that  thefe  parts  are  by  art  rudely  unfolded, 
and  turned  out  in  the  Butterfly,  drawn  from  the 
fkin  of  the  Caterpillar,  and  removed  from  their 
natural  fituation,  which  they  obtain  firft  under 
the  fkin  of  the  Caterpillar,  and  afterwards  in  the 
Chryfalis. 

Hence  the  Chryfalis,  No.  V.  is  nothing  elfe 
but  the  Butterfly  expreffed  in  Fig.  in.  the  ex¬ 
panded  parts  of  which  are  folded,  and  difpofed 
among  one  another  in  a  different  form  and 
order. 

It  muft  be  at  the  fame  time  carefully  obferved, 
that  thefe  limbs,  and  other  parts,  are  found  to 
be  of  three  diftindt  magnitudes :  for,  in  the  Ca¬ 
terpillar,  No.  IV.  the  limbs  are  ftill  fmall,  and 
concealed  entirely  under  the  fkin ;  and  then 
in  the  Caterpillar,  or  Butterfly,  ftripped  of  its 
outer  fkin,  Fig.  m.  they  are  extended  much 
larger  j  and  laftly,  in  the  Butterfly,  under  No.  VI. 
they  are  larger.  Yet  this  obfervation  muft  be  par¬ 
ticularly  attended  to,  becaufe  the  three  creatures, 
juft;  now  mentioned,  are  one  and  the  fame,  and 
their  limbs  and  parts  alfo  are  the  fame.  But  as 
to  the  larger  or  fmaller  fize  of  them,  that  de¬ 
pends  only  on  the  blood  and  humours,  which  be¬ 
ing  moved  in  the  limbs,  has  at  length  extended 
them  as  much  as  poflible.  In  the  creeping  Ca¬ 
terpillar,  it  was  not  poflible  for  thefe  members  to 
increafe  much  :  and  in  the  full-grownCaterpillar, 
they  could  not  be  produced  further  than  the  fkin 
was  capable  of  being  diftended :  but  under  the 
lorm  of  a  Chryfalis,  there  has  been  a  confider- 
ably  greater  extenfion  ;  fince  the  external  fkin  is 


there  caft  off,  and  thefe  parts  have  acquired  an¬ 
other  form.  Flowever,  they  are  not  yet  arrived 
to  their  full  fize ;  fince  the  laft  fkin,  which  the 
Chryfalis  mult  throw  off,  could  not  be  extended 
further  than  the  folds  and  wrinkles,  into  which 
it  was  contracted,  could  give  way  by  unfolding 
or  difplaying  themfelves.  It  happens  in  this 
ffate,  that  the  creature  neceffarily  wants  all  that 
motion,  which  it  had  before  under  the  form  of 
a  Caterpillar,  and  muft  reft  for  fome  days,  until 
the  blood  and  humours,  with  which  its  limbs 
were  filled  and  diftended,  are  diflipated  fufflei- 
ently  by  means  of  an  infenfible  evaporation*  and 
then  the  faculty  of  moving  is  reftored  to  it. 

Hence,  therefore,  it  is  certainly  and  clearly 
evident,  that  one  animal  is  here,  as  it  were, 
hidden  or  enclofed  in  another :  nay,  that  the 
Caterpillar  and  Chryfalis  are  the  Butterfly  itfelf, 
but  enclofed  or  covered  by  an  hairy  and  cutane¬ 
ous  coat ;  and  fo  altered  by  the  different  dilpofi- 
tion  of  the  parts,  that  it  cannot  yet  be  known. 
This  is  the  fadt  which  I  propofed  to  demon- 
flrate.  And  nothing  further  now  remains,  but 
to  deferibe  the  diipofition  of  the  limbs  under  the 
fkin  of  the  Caterpillar,  No.  IV.  for  which  pur- 
pofe,  I  muft:  compare  thofe  parts  one  with  an¬ 
other,  as  they  are  conftituted  in  the  Chryfalis, 
under  No.  V.  for  thus  it  will  be  evident,  how 
the  members  of  the  Butterfly,  drawn  out  of  its 
fkin,  are  difpofed  as  well  in  the  Caterpillar,  as 
in  its  Chryfalis. 

As  therefore  the  difpofition  and  arrangement 
of  the  parts  in  the  Butterfly-Chryfalis,  is  found, 
in  No.  V.  to  be  worthy  of  the  greateft  admira¬ 
tion,  I  fhall  obferve,  that  thefe  fame  parts  are 
not  lefs  admirably  difpofed  in  the  Butterfly, 
when  drawn  out  of  its  ikin,  Fig.  iv.  this  perfect 
animal  being  at  all  times  hidden  and  enclofed  in 
the  Caterpillar,  No.  IV.  The  legs,  which  in  the 
Butterfly,  at  the  time  it  lies  in  the  Chryfalis-ftate, 
are  ftretched  between  the  horns,  and  placed  on 
either  fide  in  the  bread:  near  the  trunk,  are  in  the 
Caterpillar  fome  what  curled  and  complicated 
under  the  fkin  of  the  fix  fore-feet  of  that  crea¬ 
ture  :  for,  as  the  impelled  blood  could  not  equally 
extend  them  in  that  part ;  they  therefore  appear 
there  fomewhat  wrinkled  and  infledted  :  tha< 
continues  until  the  fkins  «re  at  length  caft  off, 
and  they  are  again  extended  as  much  as  pof- 
fible,  in  the  Butterfly-Chryfalis;  and  whilft  the 
fkin  is  outwardly  drying,  they  arc  joined  one  with 
another. 

The  wings,  which  in  the  Chryfalis-Butterfly, 
are  evidently  extended  in  each  fide  of  the  b  eaft 
near  the  horns,  are  placed  under  the  fkin  of  the 
Caterpillar,  near  the  under  legs  of  the  firft  dais  ; 
nay,  their  ends  are  enclofed  in  the  fkin  of  the 
fame  legs.  This  ought  to  be  carefully  obferved  ; 
fince  this  is  the  only  reafon  why,  when  the  Ca¬ 
terpillar  is  changed  into  a  Chryfalis,  the  limbs 
are  neceffarily  thus,  and  not  other  wife,  difpofed  : 
for  thefe  legs  and  wings  are,  at  the  time  the  old 
fkin  is  calling  off,  drawn  downwards,  together 
with  the  fkin  in  which  they  lie,  and  are  then 
regularly  difpofed  on  the  breaft,  near  to  and  be¬ 
tween  each  other  :  and  this  is  performed  with 
fuch  great  art,  and  in  a  manner  fo  Angular,  th  •  t 
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this  flibjecSh  only,  might  fupplv  matter  fora  whole 
treatife. 

The  horns,  which  in  the  dripped  Butter¬ 
fly,  that  is  already  changed  into  a  Chryfalis,  are 
extended  and  fituated  between  the  legs  and  wings 
on  each  fide  on  the  bread,  lo  as  to  touch  at  the 
fame  time  the  trunk  with  their  extiemities,  are, 
in  the  Caterpillar,  hidden  under  that  part  of  the 
head  which  conflitutes  the  fktill ;  and  thele 
thrufting  themfelves  up  out  of  the  head,  are 
very  clofely  folded  together,  and,  by  a  particular 
convolution  afterwards,  reprefent  a  ferpentine 
winding.  Their  extremities  are  like  wile  clofely 
twilled  into  one.  Hence  the  horns  in  the  Chry¬ 
falis  could  be  extended  above  the  bread,  on  the 
cading  of  the  fkin.  This  I  have  already,  with 
refpedt  to  the  Chryfalis  of  the  coloured  Butterfly, 
more  accurately  demonflrated,  magnified  in  the 
explanation  of  Tab.  XXXV.  It  will  be  proper 
to  compare  this  hidory  with  that,  and  to  read 
them  together,  becaufe  the  one  throws  great 
light  upon  the  other. 

The  trunk,  which,  in  the  Butterfly  dripped 
of  its  fkin,  and  changed  to  a  Chryfalis,  is  dretched 
along,  and  fituated  on  the  middle  of  the  bread 
between  the  legs,  horns,  and  wings,  is  found  to 
lie  wonderfully  complicated,  under  the  fkin  of 
the  creeping  Caterpillar,  between  fome  bridly 
and  articulated  hairs,  fituated  near  the  lower 
part  of  the  mouth.  Thefe  very  bridly  hairs, 
and  the  trunk,  are  alfo  found  regularly  difpofed 
in  their  refpedtive  places  in  the  Aurelia,  after 
changing  the  fkin. 

Ladly,  the  belly  and  tail,  which  in  the  But¬ 
terfly,  when  it  reprefents,  Tab.  XXXVII.  No.  V. 
a  Chryfalis,  are  found  fhortly  contracted  and 
drawn  together,  are  in  the  Caterpillar,  No.  IV. 
extended  through  the  greated  part  of  the  fkin  of 
the  body.  In  the  hidden  Butterfly,  or  creeping 
Caterpillar,  No.  III.  all  that  part  of  the  body 
chiefly,  which  is  extended  from  the  fore-legs  to 
the  hinder  extremity,  mud  be  accounted  the 
belly  and  tail  {  and  at  the  time  this  creature  is 
changed  into  a  Chryfalis,  it  lofes  all  its  ten  hinder 
legs,  without  exception. 

But,  as  it  is  not  enough  for  me  to  have  exhi¬ 
bited  and  deferibed  the  mod  profound  myfleries 
of  nature,  as  I  have  done  hitherto;  fo,  at  the 
fame  time,  I  think  myfelf  obliged  to  commu¬ 
nicate  to  the  reader,  the  management  by  which 
I  was  enabled  to  find  out  in  the  hidden  Butterfly, 
the  difpofition  of  its  limbs  under  the  fkin  of  the 
Caterpillar  :  fince  thefe  limbs  are  there  foft, 
tender,  and  almod  fluid  like  water  ;  and  there¬ 
fore,  when  any  one  draws  off  the  fkin  from 
them,  they  are  mod  eafily  removed  from  their 
natural  fltuation. 

In  order  therefore  to  provide  againft  this,  and 
that  the  parts  of  the  Butterfly,  Fig.  IV.  hitherto 
deferibed,  which  lies  under  the  skin  of  the  Ca¬ 
terpillar,  No.  IV.  may  be  viewed  to  fatisfac- 
tion,  and  feen  as  they  are  naturally  difpofed,  we 
mud  take  care,  that  thefe  parts  be  fird  hardened 
under  the  skin,  to  fuch  a  degree,  as  that  they 
will  not  lofe  their  natural  fltuation  afterwards, 
when  the  skin  is  taken  therefrom.  This  is  done 
very  conveniently,  if  a  Caterpillar,  which  is  going 
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immediately  to  cad  its  skin,  be  put  into  a  bottle 
full  of  a  liquor  compofed  of  equal  quantities  of 
fpirit  of  wine  and  vinegar;  for,  as  the  Caterpillar 
is  very  eafily  killed  by  this  liquor,  its  limbs  alfo 
will  harden  therewith,  in  the  fpace  of  fifteen  or 
fixteen  hours.  Therefore,  if  the  Caterpillar  be 
afterwards  carefully  skined,  the  difpofition,  and 
fevcral  foldings  of  the  limbs  of  the  enclofed  But¬ 
terfly,  may  be  very  beautifully  feen,  as  they  lie 
under  the  skin  of  the  Caterpillar. 

I  fhall  now  proceed ;  and,  in  order  to  fet 
this  matter  in  the  cleared  light,  I  fhall  exhibit 
alfo,  by  didindt  letters  in  Fig.  v.  all  thofe  limbs 
and  parts  of  the  Butterfly  which  I  have  demon- 
drated  in  Fig.  iv.  or  thofe  that  are  already  de¬ 
feribed  in  the  Chryfalis  under  N°.  V,  That  is, 
I  fhall  now  likewife  fhew,  in  the  Chryfalis  or 
Butterfly,  which  hath  fpontaneoufly  changed 
its  fkin,  all  the  parts  which  I  have  before 
fhewn  in  the  Butterfly,  drawn  out  of  the  fkin 
of  the  Caterpillar  by  art :  for  the  creature, 
which  I  reprefent  in  Tab.  XXXVII.  Fig.  v.  is 
the  fame  which  I  have  already  delineated  under 
N°.  III.  In  this  are  fird  feen  the  horns,  Fig. 
v.  a  a  a  a,  didorted  from  their  natural  fltuation: 
then  are  obferved  the  two  parts  of  the  trunk, 
which,  arifing  below  out  of  the  head,  and 
running  over  the  bread,  are  terminated,  b,  on 
the  lower  part  of  the  body;  where  they  are 
likewife,  but  not  much,  deflected  or  bent  out 
of  their  natural  fltuation.  Next  are  difeovered, 
on  each  fide,  two  legs,  which,  being  removed 
out  of  their  natural  fltuation,  I  have  placed  on 
each  fide  of  the  upper  wings,  c  c.  The  other 
two  legs  are  not  here  reprefented,  fince  they 
mav  be  plainly  and  more  eafily  exhibited  lying 
under  the  trunk  and  wings  in  the  infedt  itfelf, 
than  they  can  in  this  figure.  Under  thefe  two» 
pair  of  legs  the  upper  and  lower  pair  of  wings 
come  likewife  in  light,  though  only  a  part  of 
the  lower  appears  to  the  eye,  d d,  becaufe  they 
are  covered  in  great  part  by  the  upper  pair. 
All  thefe  four  wings  are  likewife  drawn  out  of 
their  fltuation.  The  head  and  eyes,  e,  are  feen 
above,  and  the  tail  and  the  annular  divifions 
of  the  belly  below,  f  However,  one  can  fee  all 
thefe  things  but  obfeurely,  for  two  reafons : 
fird,  becaufe  thefe  limbs,  being  placed  in  this 
manner  in  the  Chryfalis,  are  difpofed  in  a  pe¬ 
culiar  order ;  and  becaufe  they  are,  in  that 
date  alfo,  grown  did'  and  hard,  by  the  power 
of  the  air.  But  it  is  eafy  to  difeover  the  fame 
limbs  of  the  Butterfly  in  all  the  Aurelias,  and 
to  feparate  them  from  each  other;  provided 
one  has  fird  deeped  them  for  a  little  time  in 
hot  water. 

I  fhall  now  likewife  exhibit,  in  Fig.  vr.  all 
the  limbs  and  parts  hitherto  enumerated,  as 
well  of  this  as  of  the  creatures  reprefented 
above,  fince  they  are  all  but  one  and  the  fame 
creature.  There  is  this  difference  fhewn  in 
the  prefent  figure,  that  I  have  dript  the  limbs, 
which  I  now  prefent  to  view,  of  their  lad  fkin, 
wherein  they  were  kept  dill  rolled  up :  fo  that 
we  here  now  view  this  infedt  clad,  as  it  were, 
in  its  perfect  outfide,  which  is  never  cad  off, 
and  is  abolifhed  only  by  death.  But  as  in  cad¬ 
ing 
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mg  the  laff  Ikin,  there  is  as  much  art  obferved  as 
in  the  drawing  off  of  the  external  skin  of  the  Ca¬ 
terpillar  ;  I  fliall  here  briefly  explain  the  whole 
order  of  this  lafl  change,  or  the  fudden  fweliing 
out  of  the  limbs. 

In  the  vii  Figure  I  exhibit  the  Butterfly,  the 
limbs  of  which  were  before  reprefented  in  the 
iv  Figure,  and  as  having  put  on  the  form  of  a 
Chry falis, delineated  under  No.  V.  And  this  Chry- 
falis  being  very  near  its  metamorphofis,  is  in  that 
ftate  every  moment  ready  to  caff  its  laff  skin.  If 
any  one  defires  to  know,  by  what  means  it  can 
be  known,  that  this  change  is  very  near;  let 
him  obferve,  that  this  may  be  certainly  known 
beforehand  by  thofe  black  fpots,  which  are  ob¬ 
ferved  to  appear  through  the  skin  of  the  Chry- 
falis,  at  the  ends  of  the  two  upper  wings;  and 
therefore  I  delineate  one  of  thofe  pellucid  fpots 
in  the  left  wing  of  this  Butterfly-Chryfalis. 

In  order  to  underhand  the  method,  whereby 
this  laff  change  of  the  skin  is  performed,  it  is 
neceffary  to  know7,  that  after  the  enclofed  limbs  of 
the  Butterfly,  have  by  degrees  acquired  their  full 
ffrength,  by  the  help  of  an  infenfible  perfpira- 
tion,  it  at  length,  by  agitating  and  moving  itfelf, 
and  by  drawing  its  breath  with  greater  force, 
breaks  open  the  external  skin  with  which  it  is 
iurrounded,  in  three  or  four  different  places, 
and  difplays  loofe  and  free  its  hitherto  united 
parts. 

When  the  inveffing  skin  juft  begins  to  open, 
it  is  obferved,  that  the  ftrength  of  the  enclofed 
Butterfly  is  likewife  increaled.  And  hence  it  then 
immediately  thrufts  its  horny  trunk  and  legs  out 
the  skin,  and  fixing  the  claws  of  its  feet  to  the 
adjacent  objects,  or  to  its  own  caft  skin,  it  thus, 
as  it  were,  by  force,  difengages  itfelf  from  this 
laff  covering.  Thus  at  length  it  creeps  out  of  its 
skin,  formed  in  the  manner  exhibited  in  the 
ninth  Figure.  Nor  does  its  appearance  then  dif¬ 
fer  much  from  that  which  it  had,  when  drawn 
out  of  the  skin  of  the  Caterpillar  by  art,  as  may 
be  feen  by  the  Figure. 

I  defire  leave  to  obferve  here,  that  the  crea¬ 
ture  fcarce  retains  this  form  a  moment;  for  as 
foon  as  the  skin  is  regularly  broke  open,  and  the 
Butterfly  juft  begins  to  creep  out  of  it,  immedi¬ 
ately  its  wings  begin  to  increafe,  and  they  grow 
wonderfully  faff.  Before  I  treat  this  matter  more 
fully,  I  muff  obferve  what  I  have  hinted  at  in 
the  preceding  flieets ;  that  is,  that  the  limbs, 
and  efpecially  the  wings  of  the  Butterfly,  are  of 
three  diftindt  fizes :  they  are  fmalleft  when  they 
lie  in  the  Caterpillar,  delineated  under  No.  III. 
and  then  in  the  Butterfly,  drawn  out  of  the  skin 
of  the  Caterpillar,  as  in  Fig.  IV.  they  were 
obferved  fomewhat  larger ;  and  laftly,  they  have 
acquired  their  third  and  full  magnitude,  when, 
by  the  impelled  blood  and  humours,  they  have 
been  orderly  fituated  in  the  Chryfalis,  delineated 
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No.  V.  But  even  then,  they  cculd  not  extend 
themfelves  further ;  becaufe  the  laff  skin  that 
remained  to  be  caff  off,  did  not  permit  it. 

Theiefore,  when  thefe  laff  skins  are  caff  off, 
it  is  at  length  feen,  how  thefe  wings  increafe, 
fwell,  and  arc  expanded  in  a  moft  wonderful 
manner,  by  the  force  of  the  blood,  humours, 
and  impelled  air :  this  is  exhibited  in  the  x  Fi¬ 
gure.  When  any  one  has  for  fume  time  confi- 
dered  this  matter  in  the  Butterfly  itfelf,  he  will 
'  fay  that  it  is  like  a  drop  of  water,  which,  when 
it  falls  on  dry  paper,  ddates  the  paper,  and  makes 
it  unequal,  thick,  and  full  of  holes.  In  the  fame 
manner,  indeed,  thefe  wings,  which  are  in  the 
beginning  rough  and  full  of  wrinkles,  and  un¬ 
equal,  fold  and  expand  themlelves,  until  at 
length  they  become  fmooth,  and  they  are  then 
twelve  time  times  as  large  as  they  were  in  the 
beginning.  This  may  be  feen  in  No.  VI.  where 
I  reprefent  the  wings  fully  and  perfectly  expand¬ 
ed,  and  in  their  natural  fize. 

What  deferves  moft  admiration  is,  that  all  this 
accretion  of  the  wings,  great  as  it  is,  does  not 
take  up  the  fpace  of  a  quarter  of  an  hour.  And 
befides,  what  is  very  conflderable  is,  that  if  at 
this  time  a  part  of  the  growing  wings  be  cut  oft 
with  fciflors,  they  manifeftly  difcharge  blood 
more  or  lefs  copious,  according  as  the  wing  is 
wounded  at  a  Ids  or  greater  diftance  from  the 
body.  This  blood,  which  is  yellowiflt,  diffils 
in  fmall  globules  out  of  the  wounded  veffels,  and 
the  wing  never  afterwards  expands  itfelf  properly. 
But  thefe  wings,  being  once  wholly  extended 
and  dried,  will  never  afterwards  difcharge  any 
blood,  though  they  be  wounded  ever  fo  often. 
Hence  it  is  evident,  that  this  creature,  in  the 
fpace  of  a  quarter  of  an  hour,  is  fent  forth  from 
the  Chryfalis  in  every  refpetft  perfect  *,  fo  that 
it  never  afterwards  wants  a  further  accretion,  nor 
is  fubjed  to  the  mifchances  of  infancy. 

In  what  manner  thefe  wings  are  in  reality  ex¬ 
panded,  and  how  their  black  fpots  are  diffuled 
from  fmall  into  large  ones,  and  how  all  the  co¬ 
lours  of  thefe  wings  are  increafed,  and  are  all  to¬ 
gether  equally  changed  by  the  fame  motion ; 
thefe,  with  other  innumerable  curious  and  won¬ 
derful  myfteries  of  nature,  I  (hall,  if  it  pleafe 
God,  explain  hereafter  in  a  treadle  exprdly  on 
that  fubjed  :  and  I  (hall  then  ffiew  how  one  may 
view,  as  clear  as  the  light  at  noon,  the  refurrec- 
tion  of  the  dead,  and  the  happy  ftate  of  thofe 
that  are  brought  to  life  again,  in  this  little  in- 
fed. 

I  (hall  Anally  in  this  place  briefly  lay  before 
the  eye,  the  limbs  of  the  Butterfly,  and  the  in- 
creafing  wings  in  a  rough  draught,  and  after¬ 
wards  conclude  this  hiflory.  Firft,  in  the  head 
are  feen  two  reticulated  eyes.  Over  thefe  are  ob¬ 
ferved  two  horns,  Fig.  xi.  a  a ,  divided  into  their 
joints,  and  adorned  with  white,  yellow  and 


*  The  whole  operation  in  the  difclofure  of  the  Butterfly  from  its  Chryfalis,  is  full  of  wonder ;  but  in  no  part  fo  much  as  in  the  expan- 
lion  of  the  wings.  From  the  folded  and  complicated  ftate  wherein  they  lay  in  the  Chryfalis,  they  difpiay  themfelves  fo  fuddenly,  that 
the  firft  obfervers  thought  they  were  fmall  at  that  time*  and  grew  thus  fuddenly.  The  fubftance  of  thefe  wings  is  membra¬ 
naceous,  and  the  duft  which  covers  them  is  compofed  of  regular  little  parts,  called  by  fome  feathers,  and  by  others  fcales ;  but  neither 
properly.  They  have  footftalks,  and  they  are  of  various  figures,  oval,  round,  oblong,  and  indented.  On  thefe  depend  the  colours 
of  the  wings.  The  veflels  which  fupport  the  filmy  fubftance  of  the  wing,  contract  as  foon  as  the  wing  is  expanded  ;  for,  till  then,  they 
are  tubular.  They  are  like  the  navel-ftring  in  the  human  body ;  at  firft  vafcular,  but  afterwards  folid.  The  edges  of  the  wings  are 
fupported  by  a  ihong  rib,  and  fringed  with  thefe  feathery  fubllances. 
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blackifh  Fcaly  feathers.  Between  thefe,  one 
may  perceive  how  the  Butterfly  rolls  its  trunk,  by 
which  it  fome  time  afterwards  hides  between  the 
forks.  In  the  thorax,  the  two  upper  wings  c  c 
prefent  themfelves,  which  are  almofi  every  where 
covered  with  white  little  feathers,  and  in  feveral 
places  are  variegated  with  thinner,  feather-like 
yellow  fcales:  even  the  black  fpots,  which  adorn 
theirextremities,  arecompofed  of  fimilar  (mail  fea¬ 
thers.  The  lame  likewife  is  the  condition  of  the 
two  under  wings,  d  d.  Six  legs  likewife  appear, 
eeee,  which  are  increafed  to  a  much  greater 
length  than  they  had  either  in  the  Caterpillar,  or 
in  the  Butterfly,  drawn  out  of  that  skin  :  but  in 
this  lafl  change  of  the  skin,  the  legs  are  increafed 
no  more ;  fince  they  have  already  acquired  their 
full  bignefs  in  the  Chryfalis.  Laftiy,  the  tail 
and  abdomen  are  feen  covered  with  their  rings, 
hairs  and  feathers,  f  It  is  likewife  obfervable. 
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that  all  thefe  colours  may  be  wiped  off  the  wings 
in  fuch  a  manner,  that  only  a  thin,  delicate,  and 
tranfparent  membrane  remains.  And  now,  can 
any  pdrfon,  who  rightly  confiders  thefe  divine 
miracles,  help  admiring  them,  and  agreeing,  that 
they  are  mofi  truly  fuch  ?  Indeed  this  remark¬ 
able  hiftory  very  flrongly  evinces,  that  the  moft 
wife  and  merciful  God,  is  manifeflly  known 
from  his  vifible  works :  fince  thofe  inflances  of 
this  power  which  are  remote  from  our  fight,  be¬ 
come  evident  from  thofe  we  lee;  that  the  eter¬ 
nal  nature  of  God  is  therein  difplayed  clearer  than 
the  meridian  fun.  Their  offence  therefore  is 
inexcufable,  who  have  either  lived  inff  rudled  by 
the  law  of  nature  only,  or  have  known  the  law 
of  Mofes,  and  the  gofpel  of  Chrift ;  for,  ac¬ 
cording  to  thefe,  all  men  fhall  be  judged,  and 
fhall  be  either  abfolved  or  condemned. 


The  FOURTH  ORDER, 

Of  natural  changes i  or  flow  accretions  of  the  limbs . 


A  V  I N  G  now  explained  the  more  Ample 
and  intelligible  modes  or  methods  of  thefe 
changes,  I  (hall  proceed  to  the  compound,  and 
more  obfcure,  which  feem  indeed  wholly  in- 
comprehenfible ;  but  in  reality,  all  the  infedts  of 
this  fourth  order,  of  which  I  am  now  to  treat, 
the  changes  of  which  I  have  hitherto  obferved, 
are  changed  into  real  Nymphs,  entirely  like  thofe 
of  the  firft  fpecies  or  method  of  the  third  order. 
Therefore  we  may  refer  all  the  Nymphs  be¬ 
longing  to  this  fourth  order,  to  the  Nymphs  of 
the  firA  mode  of  the  third  order :  for  though  the 
Nymph  of  the  fourth  order,  does  not  fo  clearly 
exhibit  its  limbs  to  view,  as  that  of  the  firA  and 
fecond  order ;  yet  they  are  more  diflindtly  vi¬ 
fible,  than  in  the  Chryfalis  belonging  to  the  lat¬ 
ter  mode  of  the  third  order.  Hence  this  Nymph 
muA  be  rightly  and  properly  reckoned  among 
thole,  which  I  have  delineated  and  defcribed 
under  the  firA  method  of  the  third  order;  fince 
the  former  exhibits  its  limbs  as  clearly  as  the 
latter. 

To  thofe  who  examine  this  Nymph  more  ac¬ 
curately,  there  likewife  occurs  a  confiderable  and 
important  difference,  which  confiAs  in  this,  that 
this  creature  does  not  cafi  its  skin,  but  is  changed 
within  it,  and  without  parting  with  it,  into  a 
Nymph.  Hence  it  is,  that  on  account  of  this 
difficulty  of  difiinguifhingthe  partsof  thisNymph, 

I  am  obliged  to  add  a  fourth  order,  to  compre¬ 
hend  this  peculiar  kind ;  though  in  reality  the 
intrinfic  Nymph  of  this  fourth  order,  is  exactly 
like  the  external  Nymph  of  the  third  order,  and 
is  of  the  fame  nature  and  difpofition  with  the 
latter,  without  any  difference. 

In  order  to  place  this  matter  in  as  a  clear 
a  light  as  poffible,  it  is  neceffary  to  obferve  care¬ 
fully,  that  even  in  the  worms,  which  undergo 
the  changes  of  this  fourth  order,  the  limbs  in- 
creafe  flowly  under  the  skin,  in  the  fame  manner 
as  in  the  already  mentioned  Nymphs  of  the 


third  order;  and  are  there  dffpofed  in  like  man¬ 
ner  and  order  under  the  skin,  as  they  are  found 
arranged  under  it,  in  the  Vermicles  or  Worms  of 
the  third  order ;  but  there  is,  however,  a  con¬ 
fiderable  difference,  by  which,  as  by  a  criterion, 
or  certain  fign,  one  may  difiinguifh  thefe  two 
Nymphs  of  the  different  orders  from  each  other. 
It  confiAs  in  this,  that  the  Nymphs  of  the  fourth 
order  do  not  at  all  exhibit  to  view  their  limbs, 
nor  make  them  vifible  at  any  time  :  for,  as  the 
Vermicles,  or  Worms,  which  are  changed  into 
Nymphs  of  the  third  order,  cafi  their  skins, 
and  afterwards  prefent  to  outward  view  all  their 
limbs  and  parts,  which  had  been  before  hidden 
under  them;  on  the  other  hand,  the  Vermicles 
or  Worms  belonging  to  this  fourth  order,  do  not 
cafi,  but  retain  the  faid  skin.  And  hence,  as 
the  Nymphs  of  the  third  order,  when  they  are 
afterwards  about  to  put  on  the  form  of  real 
Nymphs,  cafi  only  one  skin  ;  thefe  interior 
Nymphs  of  our  prefent  fourth  order,  at  the  fame 
time  cafi  off  two  skins  or  membranes,  whereof 
the  outer  is  much  thicker  than  the  inner.  This 
is  what  conftitutes  the  effential  difference  I  have 
named,  between  the  Nymphs  of  the  third  and 
thofe  of  the  fourth  order,  which  are  perfectly 
alike  in  all  other  refpedts. 

It  is  very  wonderful  here,  that  fome  of  the 
Vermicles,  or  Worms,  which  are  referred  to 
our  fourth  order  of  changes,  preferve  their 
original  and  external  form  entirely  unaltered  ; 
whilft,  on  the  other  hand,  others  in  great  part 
lofe  it.  But  thefe,  though  they  do  thus  far  de¬ 
viate  from  them,  yet  they  never  entirely  lofe 
all  the  marks  of  the  former  Vermicles,  or 
Worms ;  for  they  retain,  as  it  were,  the  figure 
of  Vermicles,  or  Worms :  and  in  this  very 
figure,  or,  to  fpeak  more  forcibly,  in  their  pro¬ 
per  fkin,  which  they  do  not  cafi  off,  they  be¬ 
come  immoveable ;  and  there  fhooting  out  new 
limbs,  they  at  length  put  on  the  form  of  real 
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Nymphs,  within  their  uncaft  fkin.  And  this 
change  is,  therefore,  almoft  like  that  under¬ 
gone  by  the  Vermicle,  or  Caterpillar,  which  is 
changed  hidden  within  its  web,  and  out  of 
fight,  as  is  properly  and  truly  alledged'by  Mr. 
Ray.  Vid.  Catalog.  Plant,  circa  Cantabr.  naf- 
cent,  P.  137. 

Since,  therefore,  the  Worm  cither  retains 
its  own  proper  figure  entirely,  or  deviates  a 
little  from  it ;  but  which  ever  of  the  two  forms 
it  puts  on,  yet  always  increafes  into  a  Nymph 
within  its  uncaft  fkin.  Hence  it  is,  that  I 
think  it  very  reafonable  to  denominate  this 
change  by  the  appofite  appellation  of  a  Nymph- 
Vermicle  ;  for  the  Worm,  having  ftill  retained 
its  outer  form,  acquires  the  true  nature  of  a 
Nymph  in  its  uncaft  fkin.  Before  I  further 
explain  in  what  manner  thefe  worms,  which 
either  retain  their  form  or  partly  lofe  it,  are 
conftrudted  internally,  Ifhall  offer  fome  general 
obfervations  on  the  eggs,  fmall  animals,  Worms, 
and  Nymphs  in  each  of  the  four  orders,  and 
compare  all  thofe  proceedings  of  nature  toge¬ 
ther.  This,  indeed,  will  contribute  greatly  to 
the  underftanding  of  this  our  fourth  order. 

With  refpedt  to  the  eggs  of  the  Infedts  in 
the  firft  order,  it  muff  be  obferved,  that  the 
fmall  animals  enclofed  in  them  are  like  the 
Nymphs  of  the  fourth  order;  and  are  fur- 
rounded  or  covered  with  their  regular  inverting 
fkin,  in  the  fame  manner  as  the  Nymphs  of 
that  order  are  involved  in  the  fkin  of  their 
Worms :  fo  that,  by  reafon  of  this  integument, 
one  can  by  no  means  diftinguifh  the  feveral 
parts.  But  the  Infedts  of  the  firft  order,  with¬ 
out  any  intermediate  change,  diredtly  iffue  per¬ 
fect  out  of  the  fhells  of  their  eggs;  nor  are 
they  cloathed  like  Worms  firft,  nor  do  they 
attain  the  full  term  of  their  increafe  before 
they  are  hatched.  And  hence  it  is,  that  they 
are  not  afterwards  changed  into  immoveable 
Nymphs,  but  only  call;  their  laft  fkin :  and  it 
is  therefore  for  this  reafon  I  call  this  change, 
at  that  time,  a  Nymph-Animal. 

Moreover,  in  regard  to  the  eggs  of  the 
fecond  order,  it  muft  be  obferved,  that  the 
Worms  contained  in  them  are  like  wife  iavefted 
with  fuch  a  fkin  as  thofe  of  the  firft  order, 
and  that  there  are  like  wife  properly  Nymphs 
in  it;  but  they  iffue  from  thence  imperfedt,  in 
refpedt  to  all  their  limbs  and  parts,  which  af¬ 
terwards  infenfibly  increafe  externally  in  their 
body :  and,  for  this  reafon,  the  Worm  pre¬ 
cedes  that  change  of  them,  which  I  call  the 
Nymph-Animal.  And  hence  this  fecond  order 
confiderably  differs  from  the  firft,  in  which  the 
animal  iffues  perfedt  out  of  its  egg.  But 
thefe  two  orders  agree  alfo  in  this,  that,  in 
both  of  them,  the  animal  increafes  into  a 
Nymph,  whilft  it  is  moving  and  walking 
about ;  and  this  Nymph  alfo  is,  without  lofing 
its  motion,  at  laft  changed,  and  it  cafts  a  fkin. 

The  eggs  of  Infedts  of  the  third  order  are 
likewife  invifible  Nymphs,  which  are  placed 
there  without  food,:  fo  that,  in  this  refpedl,  all 
thefe  three  fpecies  of  eggs  agree.  But  the 
Worms,  which,  in  this  third  order,  creep  out 
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of  the  eggs,  differ  ftill  more,  in  regard  to  the 
perfedtion  of  their  parts,  from  the  Worms  of 
the  fecond,  than  thofe  of  the  fecond  order  do 
from  the  fmall  Animals  of  the  firft.  For  all 
the  limbs  of  the  fmall  Animals  of  the  third 
order  do  not  grow  out  of  the  fkin,  but,  in  a 
concealed  manner,  under  the  fkin  ;  for  which 
reafon  they  are  removed  from  our  fight,  until 
at  length  the  creatures,  having  caft  their  fkin, 
and  changed  their  original  form,  prelent  all 
thefe  things  to  view  externally.  Befides,  about 
this  time,  thefe  Infedts  entirely  lofe  all  motion, 
and  then  put  on  a-new  the  fame  habit  which 
they  had  before  in  the  egg.  This  change  I 
call  the  Nymph  and  Chryfalis,  as  being  a  third 
fpecies,  different  from  the  firft  and  fecond  or¬ 
der.  However,  all  thefe  three  orders  refemble 
each  other  in  this,  that  the  eggs  of  each  are 
Nymphs  at  firft :  and. the  fecond  order  yet  fpe- 
cifically  anfwers  to  the  third  in  this,  that,  in 
each  of  them,  the  change  into  a  Nymph  is 
preceded  by  a  Worm  or  Caterpillar. 

Laftly,  the  Worms  of  the  fourth  order  are, 
in  their  eggs,  likewife  plainly  Nymphs,  whofe 
limbs  and  other  parts  are  fo  involved  in  the 
fhells  of  the  egg,  that  they  can  by  no  means 
be  diftinguiflied :  wherefore  thofe  Worms  thus 
far  agree  with  the  eggs  of  the  firft,  fecond, 
and  third  order.  But  thefe  differ  from  the 
little  creatures  which  iffue  from  the  eggs  of  the 
firft  order,  in  that  they  break,  as  imperfedt 
Vermicles  or  Worms,  out  of  their  eggs.  They 
likewife  deviate  from  the  Worms  of  the  fecond 
order,  in  that  their  limbs  do  not  grow  exter¬ 
nally,  but  within  their  fkin  :  and,  in  this  re¬ 
fpedt,  they  again  exadtly  anfwer  to  the  Worms 
and  Caterpillars  of  the  third  order.  However, 
they  differ  alfo  from  thofe  of  the  third  order, 
in  that  they  never  prefent  their  limbs,  in  this 
ftate,  to  outward  view;  but  are  changed  into 
Nymphs  within  their  fkin,  which  they  never 
caft  off,  but  become  immoveable  therein.  By 
this  means  they,  in  reality,  affume  a  fecond 
time  that  form  which  they  before  had  in  their 
eggs ;  and  therefore  I  call  this  change  the 
Nymph-Vermiform,  as  being  entirely  different 
from  that  of  the  walking  Nymphs  in  the  firft 
and  fecond  order :  though,  with  refpedl  to  all 
the  parts,  it  anfwers  to  the  Nymph  of  the  third 
order,  only  that  it  is  invifible.  It  agrees  like¬ 
wife  with  the  fecond  and  third  order,  in  that 
the  Worm  precedes  the  final  change  :  whereas, 
on  the  contrary,  there  iffue  out  of  the  eggs  of 
the  firft  order  of  Infedts  creatures  like  their 
parents,  nor  does  the  Worm-ftate  precede  their 
Nymphs. 

This  matter  being  underftood,  it  is  clearer 
than  the  light  at  noon,  how  far  thofe  eggs, 
fmall  Animals,  Worms,  and  Nymphs  of  the 
firft,  fecond,  third,  and  fourth  orders  agree, 
and  in  what  they  difagree  one  from  another ; 
and  alfo  what  is  accidental,  as  it  is  called,  in 
each,  and  what  is  effential  to  their  feveral  na¬ 
tures.  Indeed,  when  thefe  things  are  rightly 
obferved,  there  is  nothing  in  our  fourth  order 
of  tranfmutations  which  may  not  be  clearly 
and  eafily  underftood ;  fince  the  whole  confifts 
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in  this,  that  the  Nymph  remains  hidden  under 
its  fkin,  which  it  never  carts ;  nor  does  it  even, 
at  any  time,  prefent  itfelf  externally  to  view  . 
that  is,  this  Nymph  lies  hid  in  its  Nymph,  in 
the  fame  manner  as  the  little  creature  of  the 
fir  ft  order  does  in  its  egg,  in  which  it  is  like- 
wife  an  invifible  Nymph  ;  or  as  the  Worms  of 
the  fecond  and  third  order,  which  are  likewife 
invifible  Nymphs  in  their  eggs ;  or,  laftly,  as 
the  Worm  of  this  fourth  order,  which  is  like¬ 
wife  an  invifible  Nymph,  while  in  its  egg. 
The  eggs  of  all  the  four  orders  entirely  agree, 
in  general  and  in  particular,  with  the  change  of 
the  Worm  of  our  fourth  order  into  a  Vermi¬ 
form  Nymph. 

Having  confidered  fufficiently  what  has  been 
faid,  I  fhall  proceed  to  explain  how  it  happens 
that  the  Worms,  belonging  to  this  fourth  order 
of  changes,  do  more  or  lefs  deviate  from  the 
original  form  of  the  Worms,  though  they  do 
not  by  any  means  caft  their  fkin.  In  order  to 
explain  this  clearly  and  diftindtly,  I  rauft  firft 
obferve,  that  fome  of  the  Worms  which  be¬ 
long  to  the  fourth  order  of  changes,  are  pro¬ 
vided  with  hard,  tenacious,  and  ftrong  fkins ; 
and  others,  on  the  contrary,  have  thin,  foft, 
and  flexible  fkins.  This  diverfity  of  fkin  not 
only  makes  the  tranfmutation  of  form  more  or 
lefs  remarkable,  but  renders  it  fo  obfcured  in 
the  Worms  inverted  with  a  foft  fkin,  that  it 
becomes  entirely  incomprehenfible  and  inex¬ 
tricable.  On  the  other  hand,  when  the  Worms 
are  covered  with  a  hard  fkin,  we  fee  nothing 
of  this  kind  happens;  for  as  their  external 
tenacious  fkin  cannot  form  and  accommodate 
itfelf  to  the  internal  change,  which  the  body 
of  the  enciofed  Nymph  undergoes,  that  fkin 
neceffarily  retains  the  figure  of  a  Worm,  and 
refembles  it  as  exadtly  as  if  it  were  ftill  alive. 

When  the  Worms,  which  I  have  referred  to 
the  firft  fpecies  or  method  of  the  fourth  order 
of  changes,  have  eaten  fufficiently,  and  their 
limbs  are  increafed  to  the  proper  degree  under 
the  fkin,  they  feek  a  proper  place  for  them- 
feives,  wherein  they  may  fafely  and  quietly 
iflue  into  a  Nymph.  After  this  they  reft  for 
fome  time,  until  they  infenfibly  lofe  all  their 
former  motion.  But  they  are  not  even  then 
confiderably  contracted,  nor  do  they  become 
fmaller,  or  are  they  changed  in  form ;  though, 
in  the  mean  time,  they  put  on  the  form  of  a 
real  Nymph  within  their  uncart:  fkin. 

Hence,  therefore,  we  draw  this  important 
conclufion,  that  the  infenfible  perforation, 
which  I  have  afferted  to  obtain  univerfally  in 
the  Nymph,  may,  in  this  example,  be  feen, 
as  it  were,  with  our  eyes :  for,  in  the  Worms 
of  this  firft  fpecies,  it  is  obferved,  that  the 
Nymph  fills  the  whole  fkin  of  the  Worm. 
But  this  Nymph  afterwards,  changing  colour 
in  a  manner  not  perceivable  by  the  fenfes,  and 
contracting  itfelf  by  degrees,  inwardly  recedes 
on  each  fide  from  the  extreme  ends  of  the 
fkin,  and  confequently  then  fills  only  a  part  of 
it.  And  this  procefs  continues,  until  the 
Nymph,  being  more  and  more  contracted,  by 
reafon  of  the  evaporation  of  the  fuperfluous 


humours,  manifeftly  forms  in  the  uncart:  fkin 
of  the  Worm  two  very  confpicuous  cavities, 
one  towards  the  head,  and  the  other  towards 
the  tail  and  belly  of  the  faid  Nymph  ;  and 
thefe  cavities  become  afterwards  larger  and 
larger,  until  the  creature  has  acquired  its  per¬ 
fect  ftrength.  The  very  experienced  Dr.  Har¬ 
vey.  has  obferved  fomething  like  this,  con¬ 
cerning  the  little  cavitv  in  hens  new-laid  egg s; 
for  this  alfo  is  infenfibly  inlarged  afterwards, 
by  the  evaporation  of  the  fluids. 

Wherefore,  when  the  skin  is  hard  and  tough 
in  thefe  Worms,  or  when  it  grows  fome  what 
hard  at  the  time  the  Worm  is  inwardly  obtain¬ 
ing  the  form  of  a  Nymph,  the  former  figure 
of  the  Worm  muft  neceffarily  remain  entire : 
whilft,  in  the  mean  time,  the  little  creature 
puts  on  the  form  of  the  Nymph  within  the 
hardened  skin,  from  which  it  is  more  and 
more  infenfibly  feparating;  as  I  fhall  after¬ 
wards  very  clearly  demonftrate,  in  the  figures 
of  my  fourth  order.  The  feverai  obfervations 
which  I  fhall  fubjoin  to  thefe,  will  indeed  ren¬ 
der  this  matter  yet  more  clear  and  intelligible ; 
for  I  prefume  boldly  to  appeal  to  thofe  obfer¬ 
vations  particularly,  fince  I  have  employed 
thereon  all  the  induftry  I  was  capable  of. 

As  to  the  fecond  method  of  the  changes  in 
this  fourth  order,  it  comprehends  thofe  Worms 
which  are  covered  with  a  foft  skin  ;  and  it  of¬ 
fers  one  thing  to  be  confidered  particularly, 
which  is,  that  the  external  skin  accommodates 
itfelf  to  the  body  of  the  Nymph  which  is  in¬ 
wardly  changed.  But  becaufe  this  internal 
tranfmutation  of  the  little  Body  or  Nymph 
becomes  of  the  fhape  of  an  egg,  in  many  fpe¬ 
cies  of  thefe  Vermiform-Nymphs,  therefore 
the  external  skin  alfo,  which  is  not  caft  off, 
then  neceffarily  acquires  an  egg-like  figure. 
By  this  means  thefe  Worms  alfo  are  changed 
into  fuch  Nymphs  as  do  not  caft  their  skin. 
The  Nymphs,  which  are  fubjedt  to  this  method, 
are  very  complicated  and  difficult  to  be  known, 
beyond  all  the  reft  of  the  fourth  order,  as  their 
Worms  have  a  very  delicate  and  tender  fkin. 
Thefe  Nymphs,  for  that  reafon,  recede  lefs 
from  the  form  of  their  Worms  than  thofe  in 
which  their  fkin  is  fomewhat  thicker ;  fo  that 
the  hardnefs  or  thicknefs  of  the  fkin  makes  the 
change  plainer,  or  more  obfcure  to  us. 

However  widely  thefe  Nymphs  differ  from 
the  prior  form  of  their  Worms,  they  all  pre¬ 
fer  ve  various  traces  of  that  form.  In  the  firft 
place,  they  retain  the  fkin  uncart: ;  and  the  an¬ 
nular  incifions,  the  head,  tail,  and  the  reft, 
are  preferved  or  altered,  according  as  they  more 
or  lefs  deviate  from  the  form  of  Worms.  Some 
alfo  have  appearances  like  legs,  horns,  and 
other  marks.  For  thefe  important  reafons,  I 
give  them  all  promifcuoufly  the  name  of  Ver¬ 
miform-Nymphs  ;  though  I  very  well  know 
that  they  have  been  called  eggs  by  fome  indufi- 
trious  fearchers  into  nature,  as  Mouffet,  Goe- 
daert,  the  illuftrious  Mr.  Ray,  and  lately  by 
the  very  learned  Francis  Redi,  as  if  no  diftindt 
limbs  could  be  obferved  in  them.  But  are  not 
thefe  the  very  Worms  themfelves,  which  have 
5  within 
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within  that  skin  fprung  up,  or  budded  into 
Nymphs,  by  means  of  the  accretion  of  the 
limbs  ?  For  what  reafon  then,  or  with  what 
right,  can  we  call  them  eggs  ?  But,  befides  all 
this,  the  gentlemen  now  mentioned  do  not 
confider  thefe  eggs  as  real  animals,  but  only 
as  fhells  filled  with  a  liquid,  out  of  which  the 
animals  are  at  length  to  be  generated  by  a 
ftrano-e  and  miraculous  transformation.  Hence 

O 

we  alfo  obferve,  that  Mr.  Ray  alio,  in  his  ca¬ 
talogue  of  the  Cambridge  plants,  with  great 
reafon  doubts,  whether  the  Chryfalis  be  hidden 
in  the  egg  which  they  fpeak  of ;  at  the  fame 
time  confelTmg,  that  they  want  a  proper  word 
to  exprefs  this  transformation.  As  this  author 
aflerts  a  little  before,  that  thefe  eggs  have  the 
fame  relation  to  the  Flies  as  the  Aurelia  have 
to  Butterflies,  he  certainly  commits  a  great 
error:  for  the  Aurelia  is  the  infedt  itfelfj  but 
thefe  eggs,  as  they  are  called,  are  only  the 
Worm’s  skins  unfeparated,  in  which  is  con¬ 
tained  not  a  Chryfalis,  but  a  real  Nymph ; 
which  clearly  and  diftindtly  reprefents  to  the 
life  all  its  limbs,  as  may  at  any  time  be  de- 
monftrated  by  us.  To  this  we  are  to  add,  that 
there  is  no  total  tranformation  in  this  egg,  as 
they  imagine  to  be  the  cafe  in  the  Chryfallides. 
However,  it  is  fufficient  for  me  to  have  fet 
forth  the  matter  as  it  is :  for  I  would  by  no 
means  enter  into  difputes  about  words,  but 
would  give  each  its  natural  fign ideation,  pro¬ 
vided  the  eggs,  as  they  are  called,  be  referred 
to  the  fourth  order  of  difagreeing  tranfmuta- 
tions,  which  is  the  moft  worthy  of  notice  in 
all  nature  ;  for  in  this  proper  diflribution  of 
things  conlifls  the  great  utility  of  the  prefent 
•work. 

In  proceeding  to  elucidate  this  obfeure  order 
of  changes  fomewhat  more,  I  mufl  repeat, 
that  thefe  Worms,  which  undergo  this  parti¬ 
cular  change,  do  not  put  oft,  but  abfolutely 
retain,  their  skin,  under  which  their  limbs  are 
inlenfibly  increafed  and  brought  to  perfection ; 
and  therefore,  if  that  skin  be  tender,  it  accom¬ 
modates  and  contracts  itfelf  to  the  figure  of  the 
enclofed  Nymph.  For  the  fame  reafon  alfo, 
as  the  old  skin  is  preferved,  the  original  rings, 
which,  like  fo  many  fmall  joints,  divide  the 
body  of  the  Worm,  may  be  then  flill  feen 
therein ;  though,  in  the  mean  time,  thefe  inci- 
fions  or  rings,  in  fome  cafes,  appear  to  be  obli¬ 
terated,  or  nearly  fo,  in  the  skin,  This  holds 
.chiefly,  when  the  inciflons  either  have  not  been 
very  diftinct  in  the  Worm  itfelf,  or  when  a  very 
thin  skin,  every  where  entirely  obedient  to  the 
inwardly  hidden  Nymph,  is  fo  extended  there- 
*  with,  that  the  inciflons  or  inflexions  of  the 
body  cannot  be  any  longer  known.  This  I 
have  exemplified  in  Tab.  XLV.  Fig.  xxvii. 
and  xxviii. 

I  have  obferved  alfo,  that  the  skin,  which 
is  not  call;  off,  in  fome  of  thefe  eggs,  as  they 
are  called,  has  been  fo  accurately  fitted  and 
accommodated,  all  about  the  body  of  the 
-Nymphs  contained  within,  that  it  diflinótly 
and  externally  reprefented  the  three  principal 
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divifions  of  the  body;  that  is,  the  head,  tho¬ 
rax,  and  belly.  And  hence  it  is,  that  fome  of 
thefe  Nymphs  are  obferved  to  be,  as  it  were, 
annulated;  and  others  are  without  rings.  This 
has  likewife  been  partly  obferved  by  the  before 
celebrated  faoacious  gentleman.  Thus  I  have 
briefly  explained  all  thofe  things  which  I 
thought  neceflary  to  be  taken  notice  of,  before 
I  undertook  to  define  this  fourth  order. 

I  now  therefore  proceed,  and  fhall  diredt  all 
my  labour  to  make  manifeft,  as  clearly  as  I 
can,  the  flupendous  works  of  the  moft  adored 
and  all-wife  Creator,  which  have  been  hither¬ 
to,  to  our  fhame,  but  little  known ;  that  we 
may  therefore  love  God,  our  Creator,  with  the 
greater  and  more  ardent  zeal,  and  behold  him 
with  higher  veneration.  We  can  neither  juftly 
love  or  reverence  God,  fo  long  as  we  are 
darkened  with  our  ignorance.  Let  us,  there¬ 
fore,  give  praile  and  thanks  to  the  Supreme 
Architedt  for  his  unmerited  favour,  fince  he 
alone  has  lighted,  and  laid  before  us,  the  cleared: 
fire  in  all  nature :  a  light,  which  has  not  only 
eafily  difeovered  his  moft  wife  providence  and 
infinite  power,  in  thofe  wonderful  means  which 
he  makes  ufe  of  to  defend  and  preferve  thofe 
things  which  he  created ;  but  has  alfo  produced 
thofe  things  fo  openly  to  the  view  of  all  men, 
that  its  fplendour  cannot  be  obfeured  by  any 
laboured  arguments  of  human  origin.  We 
thus  fee,  indeed,  no  more  than  the  furface,  or, 
as  it  were,  the  fhadow  of  the  wonderful  works 
of  God  delineated  here,  or  by  any  other.  And 
this  ought,  indeed,  to  be  the  greatefl  encou¬ 
ragement  to  us,  that  we  may  indefatigably 
exert  ourfelves  in  thefe  refearches,  and  rather 
feek  for  the  caufes  and  effedls  of  things  in  na¬ 
ture  herfelf  than  in  our  fludies.  Indeed,  moft 
people  are  at  this  time  fo  blind,  that  they  ima¬ 
gine  no  truth  arifes  from  any  other  fource  than 
out  of  their  reafonings ;  to  which  they  con¬ 
tend,  place  fhould  be  given  as  to  matters 
which  furpafs  even  nature.  Indeed,  we  can¬ 
not  know  natural  things  but  by  their  effects, 
being  incapable  of  comprehending  their  caufes. 

Let  us  return  now  to  what  we  propofed ; 
and  let  it  be  obferved,  that  our  fourth  order  of 
changes  confifts  only  in  this,  that  the  Worm, 
having  quitted  its  firfi  form,  which  it  had  in 
its  egg,  wherein  it  lay,  like  a  Nymph,  without 
food,  infenfibly  acquires,  by  force  of  the  ali¬ 
ment  it  is  afterwards  fupplied  with,  other  limbs 
and  parts,  arifing  by  accretion  under  its  skin  ; 
and  afterwards,  at  length,  in  this  its  skin,  which 
is  never  caft  off  by  it,  as  it  is  by  other  creatures 
that  are  changed  into  Nymphs,  it  aflumes  the 
form  of  a  fecond  Nymph,  and  for  the  firfi 
time  lofes,  as  it  were,  all  its  motion.  This, 
however,  is  in  a  few  days  reflored  to  it,  by  the 
evaporation  of  the  fuperfluous  humours :  fo 
that  the  Worm,  then  laftly  difengaging  itfelf 
from  thefe  skins,  cafl  two  skins  together ;  and 
now  difplaying  itfelf  with  pride,  in  a  more  ele¬ 
gant  garb,  and  become  mature,  as  it  were,  for 
propagation,  it  immediately  fhews  itfelf  ready 
to  perform  this,  the  great  bufinefs  of  its  life. 
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which  we  call  the  V ermiform  Nymph . 


AFTER  having  fet  forth,  with  all  the  per- 
fpicuity  and  diftindtion  I  have  been  able, 
the  four  orders  of  changes  which  I  have  efta- 
bliihed,  and  before  enumerated  the  infedts  of 
the  fecond  and  third  order,  I  now  proceed  to 
recount  thofe  creatures  which  I  obferve  to  be¬ 
long  to  the  fourth.  A  great  number  of  thefe 
Ï  have  preferved  in  my  Mufeum. 

Firft,  I  refer  to  this  fourth  order  the  eggs  of 
infedts  in  general :  not  only  thofe,  which  pro¬ 
duce  a  perfedt  creature  according  to  the  firft 
order,  and  thofe  which,  in  the  fecond  order, 
contain  a  Worm;  but  alfo  thofe  which,  in  the 
third  and  fourth  orders,  produce  a  Worm  or 
Caterpillar.  For  I  obferve,  that  all  thefe  crea¬ 
tures  and  the  Worms  are  difpofed  in  their  eggs 
and  skins,  nearly  in  the  fame  manner  as  I  have 
faid  the  Nymph  of  the  fourth  order,  a  little 
before  defcribed,  is  in  its  uncaft  skin.  Even 
thofe  little  creatures,  which  iflue  perfedt  or  im- 
perfedt  out  of  their  eggs  or  fhells,  caft  two 
skins  at  the  fame  time  :  and  this  has  appeared 
to  me  very  evidently  in  fome;  nay,  I  can  fepa- 
rate  even  the  external  from  the  internal  in 
fome  of  them,  as  I  fhall  Ihew  hereafter  in  my 
figures.  From  this  the  reafon  is  evident,  why 
I  fay  that  thefe  infedts  lie  in  their  eggs  like 
Nymphs,  and  are  as  much  removed  from  our 
view  as  the  Nymphs  of  our  fourth  order,  juft 
now  defcribed;  that  is,  as  I  have  already  ob- 
ferved,  the  external  skin,  in  each  cafe,  prevents 
the  Nymph  from  being  feen  and  known. 

Of  thofe  eggs,  which,  in  my  firft  order  or 
clafs  of  changes,  I  called  Oviform-Nymph- 
Animals,  and,  in  the  fecond,  third,  and  fourth 
orders,  Oviform-Nymph  Vermicles ;  I  preferve 
a  great  many  fpecies,  vaftly  different  from  each 
other,  not  only  in  fhape,  fize,  and  colour,  but 
in  their  origin  likewife,  being,  as  I  have  al¬ 
ready  obferved,  the  produce  of  different  infedts. 
Particularly,  there  are  in  my  colledtion  fome 
very  minute  Flies,  immediately  fprung  from 
the  eggs,  which  the  Moths  fallen  with  a  kind 
of  gl  ue  round  the  branches  of  trees,  in  form  of 
a  ring.  Hence  it  plainly  appears,  that  the  eggs 
of  fuch  infedts  belong  to  the  firft  mode  or  me¬ 
thod  of  the  fourth  order. 

Having  faid  thus  much  of  eggs  in  general,  I 
now,  in  the  fecond  place,  and  in  a  more  parti¬ 
cular  manner,  refer  the  Worms  found  in  our 
privies,  or  neceffary-houfes,  to  the  fame  order, 
and  the  fame  mode  of  change,  as,  on  their 
alteration  to  Vermiform-Nymphs,  they  lofe 
nothing  of  their  original  fhape ;  but  are  only 
covered  with  a  hard  and  ftubborn  skin.  I  can 
produce  that  fpecies  of  thofe  Worms,  and  of 
their  Vermiform-Nymphs,  from  which  the 
common  Flies  of  neceffary-houfes  proceed; 


and  have  therefore  given,  in  the  XXXVIIIth 
Table,  drawings  of  this  infedt  in  the  Worm, 
Nymph,  and  Fly-ftate,  befides  one  of  its  eggs, 
which  are  very  remarkable,  drawn  from  a  fpe- 
cimen  I  keep  amongft  my  other  curiofities  of 
this  kind. 

Thirdly,  I  place  in  this  order  the  Vermiform- 
Nymph  of  the  Gadfly,  as  it  perfedtly  retains 
the  form  it  wore  in  the  Worm-ftate.  The 
XXXIXth,  XLth,  XLIft,  and  XLIId  Tables, 
with  their  explanations,  give  a  fatisfadtory  ac¬ 
count  of  every  thing  for  which  this  infedt  is 
particularly  remarkable,  in  dilpofition,  fhape, 
and  changes  from  a  Worm  to  a  Fly;  including 
the  figures  of  the  apparent  Nymph,  and  that 
of  the  real  Nymph,  which  the  apparent 
Nymph  includes.  This  Fly,  as  Ariftotle  rightly 
obferves,  proceeds  from  a  kind  of  broad  and 
fiat  water  Worm ;  the  fame  with  thofe  infedts 
which  Aldrovandus,  without  knowing  that 
they  produced  the  Gadfly,  has  defcribed  by  the 
name  of  Water- worms,  or  Inteftines.  J  pre¬ 
ferve  four  fpecies  of  this  Worm,  with  the  Flies 
to  which  they  change;  as  likewife  an  apparent 
Vermiform,  or  worm-like  Nymph,  of  a  very 
Angular  fhape,  and  the  real  Nymph,  extradted 
by  difledtion  from  the  infedt  in  that  motionlefs 
condition.  I  have  frequently  met  with  this 
kind  of  Fly,  about  the  end  of  fummer,  in  the 
flowers  of  the  garden-parfnep  ;  though,  at  the 
time  when  I  formerly  made  my  feledt  obferva- 
tions,  I  could  not  difcover  what  their  food  was. 

I  likewife  reckon  of  this  order  the  Vermi¬ 
form,  or  worm-like  Nymph  of  the  Tabanus, 
or  Breezefly ;  though  I  am,  as  yet,  at  a  lofs  for 
its  *  origin  :  but  I  have  great  reafon  to  believe, 
that  the  manner  of  its  becoming  a  Fly  is  the 
fame  with  that  of  the  Afilus,  or  Gadfly.  It  is 
very  remarkable,  that  nature  has  given  thefe 
infedts  an  aculeus,  or  fting,  as  well  as  a  trunk  ; 
fo  that  they  may  either  make  ufe  of  the  trunk 
to  procure  the  honey,  dew,  and  other  juices 
which  fpontaneoufly  offer  themfelves  upon 
plants  and  flowers ;  or  of  the  aculeus,  or  fting, 
to  fuck  blood  of  fuch  creatures  as  they  are 
obliged  to  kill  or  wound  to  feed  upon.  How 
admirable  the  mercy  of  their  Great  Parent,  in 
having  fupplied  them  with  this  double  refource 
in  their  neceflities !  Gnats  feem  to  partake  alfo 
of  this  advantage;  but  as  to  other  infedts, 
which  feed  upon  blood,  fuch  as  Bugs  and  Fleas, 
I  muft  refer,  for  the  fhifts  they  can  make,  to 
future  experiments.  Another  thing  remark¬ 
able  in  thefe  infedts  is,  that  the  honey-juices 
they  fuck  up  with  the  probofcis,  or  trunk,  ara 
always  accompanied  by  a  quantity  of  air, 
which  may  be  very  eafily  feen,  efpecially  in 
the  trunk  of  the  Butterfly. 


*  The  origin  of  tins  Fly  is,  indeed,  very  ftrange.  The  parent  lays  its  egg  in  the  fundament  of  a  horfe,  watching  the  opporttf* 
nity  of  the  creature’s  voiding  its  excrements  for  this  purpofe.  From  this  egg  are  produced  the  Worms  which  farriers  call  Bots,  in  th# 
inteftines  of  horfes.  Having  lived  their  time  in  the  creature,  they  are  voided  with  its  dung,  and  take  their  chance  for  paffing  the 
Nymph-Hate  upon  or  juft  under  the  iurfacc  of  the  ground ;  after  which  they  appear  Flies,  like  the  parent. 
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In  this  order  alfo  I  rank  the  Horfe  fly,  par¬ 
ticularly  fo  called,  of  which  I  have,  as  I  think, 
feveral  different  fpecies.  I  cannot  indeed  pof- 
fitively  affirm,  thas  they  all  properly  belong  to 
it ;  for  to  do  that,  I  ffiould  have  many  more 
obfervations,  which  I.  muff  leave  to  be  made 
by  others  that  can  take  due  pains,  and  have 
more  liefure. 

Fourthly,  I  place  in  this  order  the  Vermi¬ 
form  Nymph  of  the  ftinglefs  Bee,,  or  Mufca- 
flercorariae,  or  Dung  fly,  of  Goedaert ;  tho’ 
it  agrees  with  the  lafl  mode  or  method  of  this 
order  ;  for  its  Worm  has  a  much  more  deli¬ 
cate  skin,  than  the  Worms  hitherto  taken  no¬ 
tice  of  as  belonging  to  the  former  mode ;  fo 
that  its  Vermi-form,  or  Worm-like  Nymph,  dif¬ 
fers  greatly  in  fome  parts  from  the  form  of 
the  Worm  in  which  it  before  appeared.  This 
Worm  is  heft  diflinguiffied  by  the  extraordi¬ 
nary  length  of  its  tail.  It  is  produced  from 
eggs  which  the  Fly,  to  which  it  turns,  depo- 
fltes  alfo  in  neceffary  houfes.  Amongft  the 
Flies  to  be  feen  in  fuch  places,  fpecimens  of 
which  I  preferve  in  my  Mufaeum,  there  is  one 
of  which  1  have  now  been  fpeaking,  with  feet, 
horns,  and  tail,  and  like  wife  its  Vermi-form 
Nymph  with  the  fame  parts.  All  thefe  lit¬ 
tle  creatures  are  feparately  exhibited  in  Tab. 
XXXVIII. 

Fifthly,  I  refer  to  this  order  the  Vermi-form 
nymph  of  the  Acarus,  which  exhibits,  though 
fome  what  obfcurely,  the  ffiape  of  its  Worm  j 
for  as  its  skin  is  very  tender,  it  contradis  itfelf 
fo  as  to  appear  externally  of  an  oblong 
round  figure  like  an  egg.  I  can  oblige  the 
curious  with  a  view  of  this  Worm’s  Nymph, 
the  skin  it  calls,  and  the  Fly  it  produces ; 
and  for  the  prelent,  they  may  amufe  thcm- 
felves  with  Tab.  XLIII.  where  thefe  cu- 
riofities  are  all  reprefented  as  big  as,  and  alfo 
bigger  than  the  life,  and  with  the  feparate  de- 
fcriptions  that  I  have  given  of  them.  One 
thing  very  remarkable  in  thefe  Flies  is,  that  in 
its  adt  of  copulation,  the  penis  of  the  male  re¬ 
ceives  into  its  cavity  the  vulva  of  the  female. 

Sixthly,  I  count  of  this  order  the  Vermi-form 
Nymph,  of  a  certain  greeniffi  Worm  without 
legs,  that  lives  upon  the  leaves  of  cabbage,  and 
of  which  I  intend  to  give  a  hiftory  in  its  proper 
place.  In  the  mean  time,  I  prefent  the  readers 
with  figures  of  the  Worm  itfelf,  its  true  Nymph, 
and  the  Fly  iffuing  from  it,  in  Tab.  XLV.  Fig. 
xxvi.  and  following  figures.  This  Worm  in 
the  Nymph-flate  lofes  more  of  its  form  than  the 
Acarus,  as  it  has  a  more  delicate  Ikin ;  but  this 
particular  will  hereafter  be  taken  notice  of  in  the 
hiftory  of  the  infedt. 

Seventhly,  I  give  in  this  order,  which  I  have 
eftabliflied,  all  thofe  Vermi-form  Nymphs,  or,  as 
fome  call  them,  eggs  of  Worms,  which  are  no¬ 
thing  but  the  Worms  themfelves  contradled  into 
the  form  of  an  egg,  and  are  very  prepofteroufly 
thought  to  proceed  from  putrified  animal  fub- 
ftances.  Such  Worms,  after  lofing  all  motion, 
change  to  trueNymphs  within  their  external  skin; 
and  fo  refembleVermiformNymphs;  from  which 
in  a  few  days,  there  proceed  a  great  number  of 
different  kinds  of  flies.  Nor  do  thefe  flies  differ 
only  from  each  other,  but  like  wife  the  Worms, 


35 

from  which  they  originally,  and  the  Vermi-form 
Nymphs  from  which  they  immediately  proceed, 
have  the  fame  variations ;  for  fome  of  thefe 
Nymphs  are  in  appearance  more  like  eggs  than 
others,  in  proportion  to  the  delicacy  of  the  Worm’s 
fkin  which  produces  them,  or  to  the  refemblance 
which  the  Worm  itfelf  has  to  an  egg. 

All  thofe  Worms  void  their  excrements  on  the 
flefh  upon  which  they  feed,  which  not  only 
makes  fuch  flefh  putrify,  and  flink  the  foonef, 
but  increafes  its  natural  flench  and  putrifadlion. 
Redi  has  defcribed  many  fpecies  of  thofe  Vermi¬ 
form  Nymphs ;  but  he  calls  them  all  eggs,  with¬ 
out  making  the  leafl  mention  of  their  being  the 
real  Nymphs  of  Worms,  changed  to  that  flate, 
without  cafling  their  external  fkin.  However,  we 
mufl  allow  him  the  honour  of  having  proved, 
by  the  mofl  folid  arguments,  that  thefe  Nymphs, 
or  eggs,  as  he  calls  them,  are  not  generated  of 
putrifadlion. 

Eighthly,  I  innclude,  in  this  fourth  order,  all 
thefe  Worm-like,  or,  as  they  are  called  egg-like 
Nymphs,  produced  from  contradled  Worms, 
which  we  know,  by  obfervation,  conceal  them¬ 
felves  in  the  bodies  of  living  Caterpillars,  out  of 
which  they  again  eat  their  way.  Thefe  Worms 
then  lofe  all  motion  without  cafling  their  external 
fkins,  fo  as  to  afihme  the  appearance  of  Vermi¬ 
form  or  Worm-like  Nymphs ;  and,  in  a  fev/ 
days  more,  they  turn  to  many  very  different  fpe¬ 
cies  of  Flies.  I  mufl  own  it  an  error,  to  give 
the  epithet  of  Oviform  or  egg-fhaped  to  every 
kind  of  Nymph  produced  in  this  way ;  for, 
there  is,  on  the  contrary,  fo  great  a  variety  in 
their  forms,  that  it  would  be  the  bufinefs  of  an 
entire  treadle,  to  give  feparate  defcriptions  and 
figures  of  them  all. 

I  do  not  find  that  thefe  Worms  void  any  ex¬ 
crements,  after  quitting  the  bodies  of  the  Cater¬ 
pillars  upon  which  they  feed ;  they  immediately 
contradi  themfelves, and  become  motipnlefs  within 
their  external  fkin,  till  at  lafl  they  are  thus  under 
its  coverture  changed  into  true  Nymphs,  in  every 
refpedl  like  thofe  already  defcribed,  as  belonging 
to  the  firfl  fpecies  or  method  of  the  third  order. 
This  kind  of  mutation  in  infecls,  performed  by 
their  contradling  themfelves  into  the  Nymph- 
form,  after  gnawing  a  paffage  out  of  the  bodies 
of  Caterpillars,  into  which  they  had  infinuated 
themfelves,  has  not  as  yet,  as  I  know  of,  been 
obferved  by  any  writer. 

I  have  alfo  remarked,  that  thefe  Worms  have 
fometiines  remained  in  the  hollow  of  the  Cater¬ 
pillar’s  body,  after  they  had  entirely  devoured  its 
flefh,  and  thus  turned  to  Flies,  after  pafling  thro’ 
the  Nymph-flate ;  fo  that,  in  order  to  appear, 
they  mufl  have  forced  a  paflage  through  three 
different  fkins,  namely  the  membranaceous  fkin 
immediately  covering  the  Nymph,  the  external 
fkin  of  the  Worm  from  which  they  originally 
proceeded  ;  and  laftly,  the  fkin  of  the  Caterpil¬ 
lar,  whofe  carcafs  they  had  preyed  upon. 

For  want  of  fufficient  experiments  in  an  af¬ 
fair  that  would  require  a  great  many,  I  cannot 
as  yet  take  upon  me  to  determine^  how  the 
Worms,  of  which  I  have  been  fpeaking,  come 
to  be  found  in  the  bodies  of  Caterpillars ;  whe¬ 
ther  it  be  that  they  are  introduced  into  them  in 
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the  form  of  eggs,  or  whether  they  proceed  from 
them  as  from  an  internal  principle  ?  A  great  deal 
may  be  faid  in  favour  of  either  fyflem  ;  it  is 
therefore  necefiary,  that  I  fhould  defer,  for  fome 
time,  the  difcuffion  of  this  important  queftion, 
as  1  cannot  yet  produce  any  ocular  demonftration 
to  fupport  either  opinions.  Neverthelefs,  I  mud: 
obferve  to  fuch  as  are  fond  of  natural  hiftory, 
that  it  is  impoffible  for  them  to  gain  a  competent 
knowledge  of  the  difpofitions  and  changes  of 
Caterpillars,  without  feeding  on  purpofe  a  great 
number  of  thofe  infedts  of  the  fame  fpecies,  in 
order  to  have  an  opportunity  of  tracing  them 
through  all  their  changes :  nor  will  this  care  alone 
be  fufficient,  for  nothing  but  repeated  diffedtions 
can  give  any  fatisfadlory  idea  of  their  internal 
parts.  The  naturalift,  who  fhould  think  of  fuc- 
ceeding  in  any  other  manner,  would  lofe  his 
pains,  and  remain  in  perpetual  ignorance. 

Ninthly,  I  reckon,  among  the  creatures  of 
my  fourth  order,  thole  Vermi- form  Nymphs,  or, 
as  they  are  otherwife  called  Eggs  of  Worms, 
which  are  produced  by  thofe  contracted  Worms, 
which,  it  is  pretended,  ilfue  from  the  putrified 
bodies  of  Aurelias.  We  fee  great  numbers  of 
different  kinds  of  Flies,  ilfuing  from  fuch  Worms, 
in  a  few  days  after  they  become  motionlefs,  within 
their  fkins,  and  thereby  alfume  the  appearance  of 
thefe  Vermi-form  nymphs  we  have  been  diffedt- 
ing.  Mouffet  was  the  firft  who  took  notice  of 
thefe  kinds  of  mutation.  After  him  Goadaert 
treated  of  them  ;  and  fince  him  Redi,  and  many 
other  authors.  I  have  given  by  itfelf,  Tab. 
XXXVIII.  Fig.  x.  a  drawing  of  one  of  thefe 
Worms,  and  likewife  of  one  of  the  Vermi-form 
Nymphs,  whofe  refemblance  to  an  egg  is  merely 
fuperficial. 

I  place  alfo  in  'this  my  fourth  order,  the  Ver¬ 
miform  Nymphs  proceeding  from  Worms, 
which,  contracting  themfelves  within  the  bodies 
of  Aurelia:,  without  calling  their  external  fkin, 
thus  acquire  the  fhape  of  an  egg  j  this  is  a  thing 
which  I  very  feldom  have  had  an  opportunity  of 
feeing  j  for  thefe  Worms  generally  open  them¬ 
felves  a  paffage  out  of  the  Aurelia,  as  foon  as  they 
have  acquired  their  full  growth,  as  I  have  fhewn 
already.  There  is  fufficient  reafon  why  they 
fhould  do  this.  The  Chryfallides  are  generally 
fome  what  moift,  which  makes  it  neceffary  for 
the  Worms  contained  in  them,  to  leave  their 
bodies,  and  find  out  a  more  convenient  fituation 
for  their  external  fkin  to  harden,  in  order  to  their 
becoming  Nymphs.  But  whenever  it  happens, 
that  when  all  the  moiflure  of  the  Chryfalis  is 
exhaufted  by  thefe  Worms  as  their  food,  fo  as 
to  permit  the  fkin  of  the  Chryfalis  itfelf  to  harden 
and  grow  dry,  then  the  enclofed  Worms  remain 
within  it  till  they  become  Nymphs,  and  from 
Nymphs,  Flies,  to  appear  abroad ;  in  which  form 
they  muft  alfo  make  their  way  through  three 
different  fkins,  as  well  as  the  Flies  generated  in 
the  bodies  of  Caterpillars,  whofe  labours  on  the 
like  occafion,  have  already  been  taken  notice  of. 

All  thofe  Nymphs  of  our  fourth  order,  hi¬ 
therto  taken  notice  of,  change  in  the  end  to  diffe¬ 
rent  kinds  of  Flies,  as  has  been  already  obferved, 
and  I  preferve  a  great  variety  of  the  Flies  pro- 
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duced  from  them,  among  my  other  natural  cu- 
riofities. 

Having  thus  enumerated  the  infedls  that  pro¬ 
perly  belong  to  my  fourth  order,  I  fhall  finally 
add  to  it  all  the  Nymphs  of  thofe  Worms  of  the 
firft,  fecond,  third,  and  fourth  orders,  which 
are  changed  into  the  faid  form  of  Nymphs, 
within  the  bodies  or  fkins  of  other  Worms,  of 
Caterpillars,  Nymphs,  or  Chryfallides,  as  like¬ 
wife  thofe  changed  within  the  federal  excrefcen- 
ces  of  trees  and  their  leaves,  in  form  of  warts, 
galls,  and  the  like.  However,  I  muft  obferve, 
that  I  do  not  rank  fuch  Nymphs  in  the  fourth 
order,  as  having  any  further  right  to  it,  than 
that  of  becoming  Nymphs,  like  the  Worms 
which  really  belong  to  it,  in  an  obfeure,  hidden, 
and  myfterious  manner.  A  perfon  muft  have 
great  experience  in  thefe  little  creatures,  to  be 
able  to  fpeak  of  them  with  certainty  in  their 
whole  hiftory. 

In  the  eleventh  place,  I  likewife  reckon  of 
this  order,  all  thofe  genuine  Nymphs  which  are 
to  he  found  within  the  body  or  fkin  of  any 
Worm  or  Caterpillar,  and  are  the  offspring  of 
Worms,  which  have  preyed  upon  the  flefh  of 
that  Worm  or  Caterpillar  in  which  they  are 
found.  Thus  it  now  and  then  happens,  that  a 
Worm  or  Caterpillar,  not  having  ftrength  enough 
to  caft  its  fkin,  becomes  hard  and  firm,  without 
lofing  any  thing  of  its  external  form  ;  in  which 
cafe,  the  worms  that  have  hid  themfelves  in  it, 
devour  all  its  flefh,  and  being  freed  in  this  man¬ 
ner  from  any  neceffity  of  altering  their’fituation, 
they  change  there  to  genuine  Nymphs,  and  af¬ 
terwards  to  Flies.  Sometimes  a  fingle  Worm  of 
an  extraordinary  fize  poffeffes  himfelf  in  this 
manner,  of  the  whole  body  of  another  larger 
Worm,  and  without  ever  leaving  it,  becomes 
therein  a  Nymph,  and  afterwards  a  Fly.  But  if 
the  Caterpillar  fhould  retain  vigour  enough,  not- 
withftanding  fuch  cruel  treatment,  to  throw  off  its 
external  fkin,  and  reach  the  ftate  of  a  Chryfalis, 
then  the  body  of  fuch  Chryfalis  becomes  the 
feene  of  all  the  foregoing  mutations. 

What  ought  to  be  confidered  as  a  greater 
paradox  than  all,  is,  that  thefe  Worms  fome- 
times  defert  the  body  or  fkin  of  the  Caterpillar, 
upon  which  they  had  hitherto  preyed,  and  upon 
deferting  it,  enclofe  themfelves  in  an  oviform 
web,  within  which,  they  at  length  change  to 
real  Nymphs,  and  afterwards  into  Flies.  I  fhall 
have  an  opportunity  of  treating  this  fubjedt  more 
at  large,  when,  if  it  pleafe  God,  I  come  to  pu- 
blifh  my  feledt  obfervations ;  fo  that  at  prefent, 

I  do  not  pretend  to  treat  of  this  change  in  a  par¬ 
ticular  manner. 

Twelfthly,  I  refer  to  this  fourth  order  thofe 
genuine  Nymphs,  which  become  fuch  from 
Worms,  within  the  fkins  or  bodies  of  Chryfal¬ 
lides,  in  the  fame  manner  with  the  Worms  of 
our  third  order,  and  firft  method ;  but  I  mean 
only  fuch  Nymphs  as  are  found  fingle  in  the 
Chryfallides  corroded  by  them. 

I  have  obferved,  that  thofe  Nyfnphs  are  of 
many  and  various  kinds,  and  indeed  fo  different 
one  from  another,  that  it  would  be  a  difficult 
task  to  deferibe  them  fo  as  to  be  diftinguifhed 
5  each 
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each  from  the  reft,  without  the  help  of  particular 
figures.  There  is  one  thing  remarkable  in  fuch 
Nymphs,  which  is,  that  we  may  eafily  obtain 
a  full  and  fatis  factory  view  of  their  change  from 
the  Worm  to  this  ftate,  and  of  the  admirable  or¬ 
der  obferved  by  nature,  in  affedting  this  tranf- 
mutation,  fo  as  to  trace  with  our  eyes  the  mu¬ 
tation  hitherto  confidered  as  a  metamorphofis  of 
the  creature,  from  a  Worm  to  a  flying  Infedt. 

I  cannot  therefore  fuftkiently  wonder,  that  none 
of  the  authors,  whofe  works  I  have  read,  have 
taken  any  notice  of  the  Worms  now  under  our 
confederation,  or  given  us  any  drawings  of  the 
Nymphs  of  fuch  Worms.  Goedaert,  it  is  true, 
was  acquainted  with  the  Flies,  to  which  they  at 
lad  change,  and  has  given  us  pretty  good  figures 
of  them.  To  deferibe  thefe  Flies  in  a  few  words, 
I  need  only  remark,  that  I  have  already  taken 
fufficient  notice  of  them  under  the  name  of  the 
Pfeudo-fphecae  in  the  detail  of  my  third  order, 
to  which  they  properly  belong  :  in  that  place  too, 
I  obferved,  that  Goedaert’s  devourer  or  deftroyer 
of  Spiders,  fhould  be  looked  upon  as  a  Fly  of 
the  fame  tribe. 

I  fhall  now  deliver  the  method  of  viewing 
thefe  mod  lingular  and  interefting  changes.  Care 
muft  be  taken  to  obferve  when  the  Chryfallides 
harden,  and  change  colour ;  juft  at  that  time  they 
are  to  be  broke  open,  and  the  enclofed  Worm 
taken  out,  and  put  into  a  little  box,  where  you 
may  very  diftindly  and  confpicuoufly  behold  its 
gradual  change  to  a  Nymph,  and  from  a  Nymph 
to  a  Fly.  1  fhall,  at  another  time,  with  God’s 
permifiion,  and  with  a  view  of  promoting  the 
glory  of  the  wife  and  powerful  Creator,  endea¬ 
vour  to  fet  in  the  cleared  light,  among  my  feledt 
obfervations,  the  manner  of  fuch  mutation  j  and 
likewife  to  fhew  what  a  great  quantity  of  excre¬ 
ments  this  Worm  voids  in  the  mean  while  j  and 
how  it  fometimes  is  obliged  to  fpin  a  web,  with 
many  other  particulars  very  well  worth  the  at¬ 
tention  of  the  curious.  At  prefent,  I  have  not 
oppportunity  to  dwell  any  longer  upon  this  fubjedt. 

In  the  thirteenth  place,  1  count  of  this  order 
thofe  Nymphs  which  become  fuch,  and  after¬ 
wards  Flies,  from  fifty  to  two  hundred  together, 
in  the  fame  manner  with  the  Nymphs  laft  men¬ 
tioned,  within  the  body,  or  skin  of  a  fingle 
Chryfalis,  and  proceed  originally  from  a  great 
number  of  little  Worms  that  have  preyed  upon 
this  Chryfalis.  Thefe  Flies  alfo  were  known  to 
Goedaert,  though  he  was  altogether  ignorant  of 
the  true  manner  of  their  generation,  or  the  real 
nature  of  the  Nymph,  by  which  alone  thefe  hi¬ 
therto  fo  perplexing  appearances  can  be  folved. 
Nor  fhould  I  have  fucceeded  any  better  than  thofe 
who  have  gone  before  me  in  this  province  of 
Natural  Hiftory,  had  I  not,  purfuant  to  the 
advice  of  the  immortal  Harvey,  called  anatomy 
to  my  aftiftance,  upon  every  occafion,  and  la¬ 
boured  with  infuperable  patience  to  difeover,  and 
diftindtly  comprehend,  the  true  principles  of  thofe 
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furprifing  changes,  as  often  as  there  was  a  pofli- 
bility  of  difeovering  and  comprehending  them. 
Without  experiments,  we  cannot  expert  any 
clear  and  certain  knowledge  in  matters  of  this 
kind,  whether  our  conclufions  are  drawn  imme¬ 
diately  from  our  own  reafonings  concerning  the 
things  before  us,  or  from  inductions  built  upon 
their  refemblance  to  others,  we  are  equally  liable 
to  go  aftray,  and  miflake  the  productions  of  our 
own  imagination  for  the  reprefentations  of  nature, 
as  fubfequent  experiments  generally  prove.  Def- 
cartes  therefore  had  great  reafon  to  fay,  that  he 
fet  more  value  upon  the  folid  experiments  of  me- 
chanicks,  than  the  barren  and  fine-fpun  contem¬ 
plations  of  philofophers.  The  creatures  juft 
taken  notice  of,  as  appearing  in  great  numbers 
within  the  fkin  or  body  of  a  fingle  Chryfalis, 
may  be  traced  through  all  their  mutations,  in  the 
fame  manner  with  thofe  that  require  each  of 
them  an  intire  Chryfalis  for  this  purpofe  ;  and 
certainly  a  favourable  opportunity  of  viewing, 
though  but  once,  fo  great  a  miracle  in  the  works 
of  nature,  muft  afford  the  higheft  pleafure  to 
thofe  who  are  defirous  of  being  acquainted  with 
fuch  wonders :  but  now  they  may  eafily  pro¬ 
cure  themfelves  this  fatisfadlion,  as  I  have,  I 
flatter  myfelf,  removed,  though  not  without  great 
pains,  the  many  obftacles  which  hitherto  op- 
pofed  their  defires. 

I  place  alfo  in  the  fourth  order,  thofe  genuine 
Nymphs,  which  become  fuch  from  Worms  of 
a  particular  kind,  found  within  the  bodies  of 
larger  Vermiform  Nymphs,  in  the  fame  manner 
with  the  Worms  of  the  firft  mode  of  the  third  or¬ 
der.  This  I  had  an  opportunity  of  obferving  in  the 
Vermiform  Nymph  of  the  common  Fly  of  our 
neceflary-houfes ;  and  the  fame  is  to  be  obferved 
alfo  in  the  infeóts  of  the  firft  order. 

In  the  fourteenth  place,  I  muft  add  alfo  to 
this  order,  all  thofe  genuine  Nymphs  which  we 
find  in  the  middle  of  fruit,  in  the  warts  of 
fhrubs  and  the  leaves  of  plants,  in  rotten  parts 
of  wood,  and  in  other  obfeure  and  fecret  places. 
I  have  collected  fome  of  thefe  Nymphs,  and  the 
Flies  into  which  they  change ;  as  alfo  the  feveral 
fubftances  in  which  the  worms  are  found  3  all 
which  the  curious  are  welcome  to  examine,  that 
the  adorable  Author  of  fuch  wonders  may  re¬ 
ceive  an  additional  tribute  of  praife  and  glory. 
I  preferve  likewife  fome  of  thofe  Flies  which 
proceed  from  the  little  Worm,  that  Redi  found 
within  the  excrefcencies  of  willows,  without  be¬ 
ing  ever  able  to  difeover  their  changes.  On  open¬ 
ing  the  bodies  of  thefe  Flies,  we  meet  with  eggs, 
which  perfe&ly  refemble  thofe  found  in  the  fame 
excrefcences ;  from  whence,  as  well  as  from, 
many  other  obfervations,  we  may  fairly  conclude, 
that  all  the  W orms  found  in  vegetable  fubftances, 
are  originally  depofited  there  by  the  parent  in- 
feCts  in  the  form  of  eggs.  For  a  particular  il- 
luftration  of  thefe  things,  I  muft  refer  to  the 
explanations  of  the  XLIV.  and  XLV.  Tables. 


*  Thefe  ail  owe  their  origin  to  eggs  of  Flies,  and  principally  to  the  feveral  lpecies  of  Ichneumon-fly,  which  this  author  calls  Pfeudo- 
fphecs.  All  infedls  are  directed  by  inftinét  to  depoflt  their  eggs  where  the  young  will  find  food.  Butterflies  do  this  on  the  furfaces 
of  leaves.  Thefe  Flies  lodge  them  in  the  fubftance.  They  have  for  this  purpofe  a  hard  and  lharp  inllrument  at  the  hinder  part  of 
the  body,  and  with  this  they  bore  a  hole  in  the  leaf  or  rind,  and  lay  their  eggs.  The  wound  and  juices  thrown  into  it  by  the  ani¬ 
mal,  alter  the  courfe  of  the  fibres,  and  hence  arife  galls  on  the  oak ;  in  each  of  which,  there  always  is  a  worm  originally,  the  burrs 
upon  the  Dogrofe,  and  innumerable  other  vegetable  excrefcences. 
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In  the  fifteenth  place,  I  mu  fi  infert  in  this  or¬ 
der,  all  thofe  infedts  that  change,  as  it  were,  into 
a  kind  of  web.  To  this  clafs  or  order,  more 
particularly  belong  thofe  little  Worms,  whole 
web  is  fo  fine,  tender,  and  delicate,  that  a  per- 
fon  mu  ft  have  great  practice  in  things  of  this 
kind,  to  open  it  without  breaking.  Within  this 
web,  the  Worms  change  to  very  final  1  Nymphs. 
I  therefore  refer  to  this  order  Goedaert’s  Flies,  pro¬ 
duced  from  the  genuine  Nymphs  of  Worms, 
which  the  laid  author  tells  us  in  his  xith  Expe¬ 
riment,  Part  I.  crept  out  of  the  body  of  a  Ca¬ 
terpillar  that  fed  upon  cabbages,  and  then  made 
themfelves  each  a  neft  of  a  yellow  filk,  in  which 
they  afterwards  fhut  themfelves  up.  But  Goe- 
daert  knew  nothing  of  the  Nymphs  of  thofe 
Worms,  as  appears  by  all  that  he  fays  in  the 
place  already  cited.  Nor  was  accurate  Mr.  Ray, 
Catalog.  Plant,  page  137,  already  mentioned, 
happier  upon  this  occafion  than  Goedaert,  whofe 
obfervations  he  was  acquainted  with.  This 
gentleman  imagined,  that  the  Worms  here 
fpoken  of,  lay  hid  within  their  webs  in  the  form 
of  Worms :  he  even  went  further,  and  commit¬ 
ted  another  miftake,  in  thinking  that  the  eggs 
of  thefe  infeds,  diftinguifhed  by  annular  incifi- 
ons,  were  real  Nymphs,  and  not  their  ob¬ 
long  tranfparent  eggs :  for  thofe  alone  are  Ver¬ 
miform-Nymphs,  though  both  in  reality  certain 
genuine  Nymphs  not  as  yet  vifible.  I  have  fome- 
times  alfo  obferved  Worms,  which  form  for 
themfelves  under  ground  an  oviform  cafe  or 
fheath,  which  a  perfon,  not  acquainted  with 
things  of  this  nature,  might  eafily  miftake  for  a 
Vermiform-Nymph. 

Moreover,  I  give  a  place  in  this  order  to  fuch 
Nymphs  of  Worms  or  Caterpillars,  as  are  found 
upon  the  leaves  of  willows,  enclofed  in  a  very 
fine  and  delicate  covering,  or  web  of  the  fame 
kind.  Thefe  Nymphs  are  changed  in  time  to  a 
very  delicate  Fly,  which  the  curious  may  fee 
together,  with  its  web  or  covering,  among  my 
other  curiofities. 

Laftly,  1  refer  to  this  order  the  genuine 
Nymphs  of  a  kind  of  Worms,  which  having 
made  their  way  through  the  Caterpillar’s  fkin. 
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upon  the  flefh  of  which  they  had  fed,  not  only 
fpin  themfelves  a  covering  of  white  filk,  but  for¬ 
tify  it  with  a  kind  of  cottony  fubftance,  which 
the  parent  Caterpillar  had  formed  for  its  own 
ufe ;  and  in  a  few  days  after  this  operation,  force  a 
pafifage  through  both  thefe  enclofures  in  the  form 
of  Flies.  I  preferve  in  my  colledion  almoft  all  the 
different  kinds  of  Flies  hitherto  mentioned,  with 
their  coverings  or  webs,  fo  that  I  can  give,  in  a 
manner,  an  occular  demonftration  to  thofe  who 
defire  it,  of  every  thing  that  I  have  advanced  con¬ 
cerning  them.  I  have,  befides  thefe,  many  other 
kinds  of  webs,  which  my  defire  of  making  a 
fpeedy  end  of  this  fubjedt,  hinders  me  from 
enumerating  at  prefent. 

I  may  include,  in  this  order,  in  the  fixteenth 
place,  all  the  genuine  Nymphs  which  have  arifen 
from  Worms,  which  undergo  their  changes 
within  very  fender  and  delicate  habitations  of 
their  own  forming,  and  which  they  conftantly 
carry  about  them,  as  fnails  do  their  fhells,  till 
at  laft  they  change  to  Flies,  and  again  betake 
themfelves  to  the  open  air.  I  preferve,  in  my 
Mufeum,  a  great  variety  of  fuch  Flies,  and  their 
Nymphs  and  Worms,  together  with  the  furprif- 
ing  cafes  of  the  latter,  in  which  they  lie  hid,  and 
wherein  they  walk  about  with,  fome  in  the 
earth,  and  fome  in  the  water.  Some  of  thefe 
Worms  are  mentioned  by  Aldrovandus,  who 
defcribes  them  by  the  name  of  Xylophthori,  or 
Worms  that  deftroy  timber.  I  have  like  wife 
fome  Flies  which  are  produced  from  thefe 
Worms,  a  few  of  which  have  been  already  de- 
fcribed  under  the  name  of  Ephemeri.  Laftly, 
it  muft  be  remarked  here,  that  all  the  Nymphs 
of  the  fourth  order,  may  truly  be  reckoned  of 
the  third,  if  we  confider  them  in  themfelves 
alone,  and  without  paying  regard  to  their  fkins, 
which  they  do  not  caft,  or  the  webs  and  hidden 
cafes,  in  which  they  conceal  themfelves. 

Thus  I  fhall  finifh  this  enumeration,  and  ge¬ 
neral  defcription  of  the  infeds  of  the  fourth  or¬ 
der,  which  I  fhall  hereafter  more  particularly 
treat  of,  and  illuftrate  by  juft  and  careful  hifto- 
ries,  and  convincing  examples. 


A fingular  example  of  the  fourth  order  of  mutations ,  exhibited  in  a  Fly  ;  whofe 
met  amor phofs,  or  natural  accretion  into  the  fir  ft  form  of  its  limbs ,  and  other 
parts ,  I  call  a  Vermiform- Nymph. 


Tab.  XXXVIII. 

N°.  I.  '"ip  H  E  Worm  of  the  common  Fly  of 
our  privies  or  boghoufes,  repre- 
fented  of  its  natural  fize,  and  as  it  appears  un¬ 
der  its  firft  coat  or  fkin,  in  which  form  it  is 
called  an  egg.  This  firft  figure  exhibits  the 
egg,  as  viewed  with  the  affiftance  of  the  mi- 
crofcope. 

N°.  II.  The  double  coat  or  fkin  of  the  egg, 
which  fkin  or  coat  the  W orm  leaves  behind  it, 
when  it  is  hatched ;  or,  in  other  words,  creeps 
out  of  it.  This  coat  is  reprefented  as  magni¬ 
fied  by  the  microfcope,  to  twice  its  natural 
fize. 


N°.  III.  The  Worm  itfelf,  fomewhat  bigger 
than  it  really  is,  when  it  has  juft  crawled  out 
of  the  membrane,  in  which  it  was  concealed 
under  the  form  and  name  of  an  egg. 

N°.  IV.  The  fame  Worm,  arrived  at  its  full 
growth,  and  crawling  about.  As  the  feet  of 
this  Worm  are  very  fhort,  and  narrow  withal, 
it  always  moves,  and,  as  it  were,  draws  itfelf 
forward  by  the  help  of  its  head  or  beak :  there¬ 
fore,  if  you  put  it  on  a  fmooth  piece  of  glafs, 
it  walks  with  great  difficulty ;  whereas,  upon  a 
coarfe  cloth,  it  will  advance  pretty  brifkly  ;  for 
it  thrufts  its  head  into  the  little  hollows  and 
cavities  of  the  cloth,  and  very  nimbly  draws 

up 
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up  to  the'  head,  where  thus  anchored  as  it 
were,  the  reft  of  its  body,  which  has  only  very 
fhort  feet  about  the  hinder  part  of  the  belly. 
In  this  refpedt,  therefore,  the  Worm,  of  which 
I  am  fpëaking,  agrees  very  remarkably  with 
the  water  Worm,  from  which  the  Afilus  or 
Gadfly  proceeds.  The  Worm  of  that  Fly  car¬ 
ries  its  feet,  as  it  were,  in  its  mouth ;  but  I 
cannot  pretend  to  fay  the  fame  thing  of  the 
boghoufe  Worm,  as  I  have  not  as  yet  exa¬ 
mined  it  fufficiently ;  though  I  think  it  very 
probable,  that  its  principal  feet  are  fltuated  in 
that  part.  The  third  figure  exhibits  this  Worm 
increafed  by  the  microfcope,  to  a  confiderable 
magnitude. 

'  NQ.V.  I  exhibit  in  this  place  the  Worm 
already  reprefented  under  the  form  it  has,  after 
lofing  all  motion,  without  carting  its  fkin; 
within  which,  notwithftanding,  it  becomes  a 
genuine  Nymph  :  and  its  becoming  a  Nymph, 
in  this  manner,  muft,  I  think,  be  looked  upon 
as  a  fufficient  reafon  for  my  giving  it  this  new 
name  of  the  Vermiform-Nymph,  fince,  at  the 
fame  time  that  it  retains  the  appearance  of  a 
Worm,  it  really  changes,  under  fuch  ap¬ 
pearance,  to  a  genuine  Nymph.  This  fpecies 
of  Nymph,  with  the  Worm’s  fkin  upon  it,  in 
the  fourth  figure,  as  it  appears  when  magnified 
by  a  microfcope,  and  the  Nymph  itfelf  rtripped 
of  its  fkin,  is  exhibited  in  the  fifth  figure, 
fomewhat  larger  alfo  than  nature :  but  the 
fixth  and  feventh  figures,  next  following,  re- 
prefent  it  magnified  to  much  larger  dimen- 
fions. 

N°.  VI.  Exhibits  the  boghoufe  Fly  in  its 
perfect  ftate,  as  it  appears  when  it  has  cart  its 
two  fkins  together ;  namely,  the  external  hard 
fkin,  in  which  it  had  the  fhape  of  a  Worm, 
and  under  which  it  continued  when  changed 
to  a  Nymph  ;  and  the  internal  and  more  deli¬ 
cate  skin,  proper  to  it  as  a  Nymph ;  for  this  in- 
fedt  throws  off  both  thefe  skins  at  the  fame 
time.  We  may  obferve  here,  with  what  ex¬ 
traordinary  elegance  it  is  cloathed,  when  the 
time  is  come  for  it  to  appear  abroad,  and  at¬ 
tend  to  the  great  work  of  propagating  its  fpe¬ 
cies  !  The  eighth  figure  exhibits  the  Fly,  as  it 
appears  when  greatly  magnified  by  the  micro¬ 
fcope.  I  fhall  hereafter  explain  this  figure  at 
large,  when  I  come  to  defcribe  the  infedt’s  ex- 
ternal  ornaments.  There  is,  it  appears,  a  re¬ 
markable  difference  between  this  order  of 
changes  and  the  firft ;  as,  in  the  firft,  the  crea¬ 
ture  iffues  perfedt  from  its  egg,  without  parting 
through  any  intermediate  ftate.  This  order 
differs  alfo  from  the  fecond,  as  the  infedts  of 
that  order  acquire  certain  membranaceous  cafes 
or  coverings  of  the  parts  within,  which  rife 
above  the  reft  of  the  furface  of  their  bodies. 
And,  finally,  it  differs  from  the  third  order, 
in  which  the  creatures  cart,  at  different  times, 
the  skins  wherein  they  appear  as  Caterpillars, 
and  the  covering  they  afterwards  wear  in  the 
form  of  Nymphs;  for,  in  the  fourth  order, 
both  thefe  coats  come  off  together.  On  the 
other  hand,  the  infedts  of  all  thefe  orders  have 
thus  much  in  common :  they  are  Nymphs  un- 
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der  all  thefe  ftates,  and  in  every  order;  and 
they  fo  long  and  fo  often  change  their  skins, 
till  they  are  become  perfedt  and  ready  for  the 
work  of  generation.  The  Nymph,  therefore, 
having  its  place  in  all  the  four  orders,  is  the 
true,  the  only,  and  immutable  foundation, 
upon  which  the  changes  of  all  thefe  infedts 
depend,  as  I  have  attentively  and  at  large  de- 
monftrated  in  the  beginning  of  this  work.  I 
make  only  a  curfory  mention  of  it  in  this  place, 
the  better  to  fix  fo  important  a  truth  in  the 
memory  of  my  readers. 

T a  B.  XXXVIII.  Fig.  i. 

By  this  figure,  which  reprefents  the  bog¬ 
houfe  Fly’s  egg  bigger  than  nature,  we  obferve 
that  it  is  of  an  oblong  and  angular  conftruc- 
tion,  fo  as  to  form,  in  a  manner,  an  elegant, 
chequered,  and  reticulated  reprefentation  of 
that  kind  of  cake  known  in  Holland  by  the 
name  of  Woffel.  Thefe  eggs  are  of  a  delicate 
whitenefs,  and  they  have  two  integuments, 
which  are  eafily  diftinguifhed  one  from  the 
other.  The  outer  integument  is  the  real  fhell ; 
and  this  is,  in  every  refpedt,  like  the  fhell  of 
a  hen’s  egg,  as  appears  by  its  breaking  to  fmali 
pieces  in  the  fingers.  By  this  means  it  is  an 
eafy  matter  to  feparate  this  outer  cruft  from  the 
internal  covering,  which  properly  contains  the 
embryo  of  the  boghoufe  Worm.  As  thefe 
eggs  are  moift  when  juft  laid,  and  are  depo- 
fited  by  the  parent  Fly  upon  the  walls  of  bog- 
houfes,  and  fometimes  even  in  the  skins  fhed 
by  former  Nymphs,  they  ftick  together,  when 
the  air  has  dried  the  intervening  humidity  ;  fo 
that,  on  endeavouring  afterwards  to  feparate 
them,  part  of  the  external  fhell  of  one  egg 
comes  off,  with  the  inner  fubftance  flicking  to 
it.  By  this  means  the  angular  form  of  the 
latter  acquires  a  kind  of  projecting  border. 
This  was  the  cafe  with  the  egg  here  repre¬ 
fented,  which  I  thought  proper  to  exhibit  in 
that  form,  in  which  alone  I  could  procure  it 
Angle,  on  account  of  its  firm  cohefion  with  the 
adjacent  eggs. 

Fig.  it. 

I  here  reprefent  the  delicate  internal  mem¬ 
brane  which  covers  the  egg,  as  it  appears  about 
the  fore-end  of  it.  This  membrane  has  been 
broken  by  the  boghoufe  Worm,  when  it  crept 
out  of  the  egg;  fo  that  we  may  fee  in  what 
manner  the  external  cruft  or  fhell  has  been 
cracked  upon  this  occafion,  and  how  it  has 
crumbled  off  from  the  internal  membranes. 
It  is  very  furprifing  how  thefe  eggs  are  covered 
with  fo  hard  a  fubftance,  refembling  plaifter 
of  Paris  ;  though  it  feems  probable  that  Nature 
ordained  it  fo,  the  better  to  fhelter  the  enclofed 
embryo  Worm  from  the  putrid  and  fharp  efflu¬ 
via  arifing  from  boghoufes,  in  which  places  it 
is  often  depofited.  This  led  me  to  an  experi¬ 
ment,  by  which  I  have  found,  that  the  faline 
acrimony  of  urine  makes  no  imprefiion  upon 
thefe  eggs.  But  it  is  not  in  boghoufes  alone 
thefe  eggs  are  to  be  found  :  we  meet  with  them 
in  feveral  other  places,  particularly  where  fruits, 
herbs,  and  other  fucculent  vegetables,  lie  and 
rot.  But  they  appear  no  where  fo  beautifully, 
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or  to  fuch  advantage,  as  in  the  Ovidudls  of  the 
female  Fly,  opened  for  this  purpofe ;  and,  no 
doubt,  the  moll;  certain  method  of  invefti- 
gating  the  eggs  of  iniedls,  fo  as  to  obtain  fome 
certain  knowledge  concerning  them,  is  that  by 
diffedion  of  the  infers ;  but  then  the  open¬ 
ing  of  thefe  fmall  animals  at  the  exadt  time, 
when  their  eggs  are  perfedl  in  the  Ovary,  and 
ready  for  laying,  depends  entirely  upon  chance. 

I  have  a  fmall  box  full  of  infedt’s  eggs  in 
my  colledtion,  fo  very  curious,  that  I  fhould 
not  think  a  particular  treatife  ill  bellowed  upon 
them  ;  for  they  all  greatly  differ  from  one  an¬ 
other  in  fhape  and  colour.  Some  are  oblong, 
others  oval ;  fome  again  perfedtly  round,  others 
angular ;  fome  pear-lhaped,  fome  like  the  feed 
of  the  carduus  benedidlus,  and  others  of  other 
forms.  There  is  alfo  the  greateft  variety  of 
colours  amongft  them  ;  white,  yellow,  red, 
fky-coloured,  green  ;  and  in  lome  is  to  be  feen 
a  beautiful  mixture  of  feveral  colours,  fo  as  to 
make  it  almoft  impoffible  to  give  a  particular 
account  of  them.  Some  alfo  are  foft,  others 
hard;  fome  are  only  covered  with  a  flight 
membrane,  whilll  others  have  a  fhell,  or  firm 
cruft,  like  parchment.  Again,  fome  are  Shel¬ 
tered  by  a  froth  that  furrounds  them,  others 
are  covered  with  hair  :  fome  are  found  faftened 
by  a  vifeous  matter  to  the  branches  of  trees,  fo 
as  to  form  a  ring  about  them ;  others  lie  fingly, 
and  at  random.  Some  Hand  dole  to  each  other 
upon  their  ends ;  others  lie  parallel  to  the  ho¬ 
rizon  ;  and  fome  are  found  buried  in  animal 
and  vegetable  fubftances,  whilft  others  are  only 
laid  in  a  loofe  manner  upon  the  furfaces  of 
fuch  things. 

F I  G.  III. 

I  here  lay  before  the  reader  a  figure  of  a 
Worm,  which  changes  to  the  boghoufe  Fly, 
as  it  appears  when  magnified  by  the  micro- 
fcope.  We  may  clearly  difeern  in  it  thofe  an¬ 
nular  divifions,  of  which  fome  conftitute  its 
head,  the  next  to  them  the  thorax,  and  the 
hindmoft  the  creature’s  abdomen  and  tail.  The 
circumference  of  every  part  of  the  body  ap¬ 
pears  adorned  with  feveral,  as  it  were,  promi¬ 
nent  feathered  bandages.  But  the  inl'edt  lofes 
the  advantages  of  thefe  as  ornaments,  becaufe 
it  cannot  but  foul  them,  by  crawling  through 
the  offenfive  matter  upon  which  it  feeds.  For 
this  reafon  it  ought  to  be  well  wafhed,  in  order 
to  become  fit  for  a  microfcopical  obfervation  : 
nor  need  we  fear  to  do  it  any  injury,  by  treat¬ 
ing  it  in  this  manner ;  for  it  has  a  ftrong  con- 
ftitution.  Befides,  this  Worm  is  one  of  the 
fpecies  of  infedts  which  have  a  hard  fkin,  the 
better  to  refill  the  acrimony  of  the  putrefeent 
juices,  amongft  which  it  lives.  This  hardnefs 
of  the  boghoufe  Worm’s  fkin,  is  the  caufe  of 
its  not  lofing  its  external  form,  when  it  changes 
to  a  Nymph, 

F  I  G.  IV. 

It  inuft  be  here  very  thoroughly  confidered, 
that  thefe  Worms,  on  their  affuming  the  fhape 
of  Vermiform-Nymphs,  become  motionlefs, 
and  loon  after  draw  up  their  fnout  within  the 
head ;  by  which,  and  by  a  contradlion  of  all 
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the  rings  of  their  body  towards  each  other, 
they  become  fhorter,  in  fo  confiderable  a  de¬ 
gree,  as  may  be  leen  in  the  fourth  figure  now 
before  us :  which  likewife  fhews,  that  there  is 
but  little  difference  between  the  Worm  repre- 
fented  in  the  third  figure,  and  the  Vermiform- 
Nymph  exhibited  in  this  place.  The  only  dif¬ 
ference  is  this,  that  the  Nymph  is  without  any 
motion,  whereas  the  Worm  moves  itfelf  very 
brifkly.  The  drawing  in  of  the  fnout  in  the 
Nymph,  fcarce  makes  any  difference ;  for  the 
Worm  itfelf  is  very  often  obferved  to  do  the 
fame  thing.  But  we  muft  here  take  fpecial 
notice,  that  all  the  Worms  of  this  fourth  order 
are  not  all  changed  to  Nymphs,  in  the  fame 
manner  with  the  fpecimen  of  that  order,  which 
I  here  explain:  neither  do  all  the  Nymphs 
equally  exhibit  the  former  limbs  of  their  re- 
fpedlive  Worms ;  the  only  reafon  of  which 
diverfity  I  take  to  be  this,  that  fome  of  thefe 
Worms  have  a  more  delicate  fkin  than  others, 
and  confequently  it  is  better  adapted  to  con¬ 
form  itfelf  to  the  fhape  of  the  latent  Nymph, 
when  the  infedts  change  into  that  condition. 
This  I  fhall  demonftrate  in  the  ninth  and  tenth 
figures,  by  two  particular  and  very  evident 
examples,  which  will  fupply  us  with  a  rule  to 
judge  by,  in  every  cafe  of  the  like  nature. 

There  is  one  circumftance  more  worth  our 
notice  in  the  Nymph,  whofe  figure  we  are  now 
confidering  :  this  is,  that  I  have  reprefented  its 
fore-parts,  about  the  head,  fomewhat  whiter 
and  brighter  than  the  reft  of  the  body;  becaufe 
the  hidden  Nymph,  by  the  infenfible  evapora¬ 
tion  of  its  moifture,  gradually  contradis  itfelf 
more  in  this  part  than  elfewhere,  fo  as  to  leave 
a  vacant  fpace,  which,  by  affording  a  free  paf- 
fage  to  the  rays  of  light,  thereby,  in  reality, 
acquires  an  extraordinary  degree  of  brightnefs. 
This  particular  I  took  notice  of  in  a  Nymph, 
like  this  I  am  now  deferibing,  of  the  Mufca 
Afilus,  or  Gadfly,  whofe  hiftory  follows  this. 
It  is  likewife  plain,  that  the  empty  part  of  the 
fkin,  in  the  foregoing  Nymph,  may  be  dexter- 
oufly  cut  off  with  feiffors,  without  wounding 
the  enclofed  infedt ;  and,  upon  doing  fo,  we 
may  fee  that  theNymph’s  head  lies  in  the  fore¬ 
region  of  the  Worm’s  fkin ;  and  that  its  eyes, 
which,  in  the  beginning  of  the  change,  were 
of  a  milky  white,  are  at  this  time  turned  to  a 
purplifh  red.  However,  this  experiment  ought 
only  to  be  tried  upon  Nymphs  which  are  feveral 
days  old;  for  we  fhould  certainly  injure  thofe 
that  were  younger,  in  the  operation.  It  hap¬ 
pens  in  this  Worm,  as  it  does  in  all  others  of 
the  fourth  order,  that  the  thorax  conftantly 
continues  the  fame  in  the  Nymph-ftate,  with¬ 
out  any  vifible  alteration  :  in  the  fame  manner, 
as,  in  Worms  and  Caterpillars  of  all  the  other 
orders,  the  legs,  fpringing  from  the  thorax, 
never  change  their  fituation.  But  this  laft  cir- 
cumftance  chiefly  obtains  in  the  fecond  order, 
of  which  there  are  a  great  number  of  infedts, 
whofe  thorax,  and  efpecially  the  legs  belong¬ 
ing  to  this  part,  do  not  fuffer  the  leaft  altera¬ 
tion  ;  that  is,  they  neither  grow  longer  or  fhorter 
at  the  periods  of  the  infedts  calling  their  fkins. 

5  F  1  G- 
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Fig.  v. 

I  here  give  a  figure  of  the  enclofed  hidden 
Nymph,  as  it  appeared  fomewhat  magnified, 
when  cut  out  of  the  external  skin,  or  that  of 
the  former  Worm,  which  before  covered  it. 

Fig.  vi.  and  vn. 

Thefe  two  figures  reprefent  the  fame  Nymph 
magnified  by  the  microfcope  to  a  proper  degree. 
We  may  fee  in  thefe  in  what  manner  it  is  di¬ 
vided  into  a  head,  thorax,  and  belly,  which  I 
fhall  more  particularly  explain  in  the  next  figure, 
which  likewife  exhibits  the  fame  Nymph. 

Fig.  vii.  a  a.  Are  the  infedt’s  eyes  feated  in 
its  head,  and  formed  like  a  net ;  between  thefe, 
but  lower  near  the  thorax,  appears  its  probof- 
cis,  or  trunk. 

b.  Are  two  little  horns  or  antenna?,  which 
arife  from  the  upper  part  of  the  head. 

cc.  The  folded  legs  rifing  from  the  thorax, 
three  on  each  fide. 

dd.  The  folded  wings,  between  which  the 
extremities  of  the  legs  are  clofely  arrayed. 

e.  The  annular  divifions  of  the  abdomen,  and 
certain  prominent  tubercles  upon  the  edge  of 
it,  being  what  remains  after  the  infedt  calls  the 
skins  of  the  feathered  protuberancies  of  the 
Worm  and  Nymph,  which  I  have  abovemen- 
tioned.  Thefe  tubercles  difappear  when  the 
creature  afifumes  the  form  of  a  Fly.  They  are 
either  entirely  deftroyed  by  the  evaporation  of 
the  humours,  or  thrown  off  by  the  hairs  that 
grow  in  this  part.  It  is  a  very  tedious  and  dif¬ 
ficult  task  to  difiedt  the  real  Nymph  of  the  ten¬ 
der  membranaceous  skin,  which  immediately 
covers  it  under  the  outer  integument,  without 
either  hurting  or  difplacing  its  limbs. 

Fig.  viii. 

This  figure  exhibits,  larger  than  life,  the 
Nymph  free  from  its  two  coverings,  and 
changed  to  a  Fly ;  but  it  muft  be  obferved, 
that  it  does  not,  on  parting  with  its  fkin,  fold 
or  curl  them  up,  as  Hornets  and  Bees  do  ;  this 
creature  only  breaks  them  near  the  place  where 
its  head  lies,  and  leaves  the  cafe  unimpaired 
in  every  other  refpedt :  fo  that  on  feeing  one 
of  thefe  deferted  coverings,  one  would  be  apt, 
at  firfl  fight,  to  take  it  for  an  entire  Nymph. 
This  Fly,  which  from  the  form  and  condition 
of  a  contemptible  and  filthy  bog-houfe  Worm, 
is  changed  to  an  inhabitant  of  the  air,  thus 
making  mifery  its  way  to  happinefs,  is  divided 
in  a  very  diflindt  manner  into  the  head,  the 
thorax,  and  the  abdomen. 

Fig.  viii.  a  a.  In  the  head  are  two  eyes 
formed  like  an  elegant  piece  of  net-work,  and 
of  a  purplifh  colour.  Thefe  eyes  are  feparated 
by  two  very  elegant  zones  of  a  filvery  white- 
nefs,  in  the  part  where  they  come  neareft  to 
one  another. 

b  Between  thefe  filvery  zones,  on  the  forepart 
of  the  head  near  the  eyes,  are  the  infedt’s  two 
horns,  or  antennae. 

cc  It  has  likewife  two  membranaceous  wings 
fixed  to  the  fhoulder-blades  of  the  thorax. 

dddd  Are  fix  legs  covered  with  ftiff  hairs  j 


thefe  are  articulated  with  the  lower  part  of  the 
thorax,  and  they  confift  each  of  four  joints  : 
that  which  forms  the  foot,  properly  fo  called, 
is  again  divided  into  feveral  lefler  joints.  We 
may,  befides,  fee  very  diftindtly,  that  every  leg 
has  diftindtly  two  claws  at  its  extremity,  and 
that  thefe  claws  are  parted  by  fome  hairs  that 
grow  between  them. 

e  Here  we  may  fee  the  rings  and  variega¬ 
tions  by  which  the  abdomen  is  divided.  They 
are  covered  with  hair  refembling  briftles.  In¬ 
deed,  the  whole  body  is  thick  fet  with  this  kind 
of  hair,  and  it  is  of  a  blackifh  gray,  without 
any  other  particular  ornaments  of  colour,  tho’ 
in  many  other  Flies  we  perceive  a  mod  deli¬ 
cate  mixture  and  combination  of  colours  ;  lo 
that  the  Fly  now  under  confideration,  deferves 
only  to  be  ranked  amongft  the  mod  ordinary 
fort. 

Fig.  ix. 

Finally,  to  give  a  perfedt  idea  of  this  fourth 
order  of  mutations,  I  lhall  add  a  fuccindt  ac¬ 
count  of  two  particular  Nymphs,  which  be¬ 
long  to  it,  tho’  under  the  fecond  mode ;  for 
thefe  Nymphs  differ  greatly  from  thofe  of  the 
fame  order  already  defcribed  :  they  are  altered 
in  a  great  meafure  from  the  lhape  they  had  in 
the  Worm  ftate,  tho’  one  of  them  much  more 
than  the  other  j  the  reafon  of  which  variation 
I  fhall  likewife  endeavour  to  point  out. 

Tab.  XXXVIII.  Fig.  ix.  A. 

The  Worm  here  reprefented,  is  the  fame 
with  that  of  which  Goedaqrt  has  given  us  a 
defcription,  and  a  figure  in  the  firft  part  of  his 
work,  obfervation  ii,  but  without  taking  any 
notice  of  its  feet  or  horns,  both  which  he  over¬ 
looked.  I  cannot  fay,  that  I  have  myfelf 
counted  thefe  feet  in  a  living  Worm  ;  but  on 
examining  a  preferved  one,  and  its  Nymph, 
there  appear  feven  on  each  fide,  and  thofe  are 
all  armed  with  fome  little  claws.  Thefe  feet 
are  very  fhort,  and  fcarce  vifible,  except  when 
the  infedt  extends  and  thrufts  them  out.  Goe- 
daert  does  not  deny  the  exiftence  of  thefe  feet, 
in  his  Dutch  work,  publifhed  under  his  own 
infpedtion,  but  his  Latin  tranflators  do  it  for 
him  :  from  whence  it  plainly  appears,  that 
thofe  gentlemen,  who  have  likewife  added 
their  own  obfervations  to  Goedaert’s  work, 
have  difgraced  his  performance  by  a  great 
many  errors  and  miftakes.  We  have  reafon 
alfo  to  lament,  that  this  induftrious  naturalift: 
employed  others  to  write,  even  in  Dutch,  the 
obfervations  which  he  had  made  in  this  pro¬ 
vince  of  natural  hiftory.  We  muft  expedi'  to 
find  their  particular  opinions  frequently  inter¬ 
mixed  with  thofe  of  the  illuftrious  original 
writer.  But  be  that  as  it  will,  one  thing  is 
certain,  that  the  original  Dutch  is  preferable 
in  corredtnefs,  and  other  refpedts,  to  the  Latin 
tranflation. 

The  two  antennas,  or  horns  of  this  Worm, 
which  it  carries  on  the  forepart  of  its  head,  and 
its  long  tail,  which  it  fometimes  tvvifts  and 
turns  about  in  a  very  furprifing  manner,  con¬ 
tribute  greatly  to  give  it  a  fingular  and  pretty 
L  appear- 
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appearance.*  Its  body  is  divided  into  feveial 
rings,  which  fometimes  appear  much  rounder 
than  at  others.  The  colour  is  of  a  sky  gray, 
approaching  a  little  to  brown.  It  is  a  miftake 
to  think,  this  Worm  proceeds  fiom  putrefac¬ 
tion,  as  Goedaert,  or  rather  his  commentators 
have  advanced.  It  is  produced  from  an  egg 
denonted  in  bog-houfes  by  a  h  ly  like  that,  to 
which  it  is  itfelf  one  day  to  be  changed.  I 
have  fometimes  alfo  found  thefe  W orms  crawl- 
inn  in  vail  numbers,  and  in  a  ftrange  manner 
amongft  one  another,  in  meadows,  in  barns, 
and  among  very  moift  cow-dung.  Thefe  in¬ 
fers  are  of  a  very  flow  growth  3  lb  that  they  do 
not  change  till  the  month  of  Auguft.  I  have 
hitherto  taken  but  a  very  curfory  furvey  of  their 
internal  parts  3  their  pulmonary  veflels  appear¬ 
ed  to  me  to  be  thofe  that  bell  deferved  further 
obfervation. 

B. 

When  thefe  Worms  are  about  to  aflame 
the  appearance  of  Vermiform  Nymphs,  as  is 
reprelen ted  in  the  ninth  figure,  under  the  let' 
ter  B,  they  remove  themfelves  out  of  the  excre¬ 
ments  wherein  they  have  hitherto  lived,  to 
fome  dry  place,  where  they  draw  all  their  parts 
together.  I  have  even  fometimes  obferved 
thefe  Worms  fixed  to  the  walls  of  country 
cottages,  where  they  had  climbed  up  to  twice 
a  man’s  height,  in  order  quietly  to  go  through 
their  mutations.  This  important  bufinefs  is 
executed  in  the  following  manner.  Firft,  the 
Worm’s  tail  is  wrinkled  up,  and  contracted  by 
drying,  and  fometimes  it  curls  itfelf  up,  fome¬ 
times  not  3  fometimes  even  it  grows  quite  flat 
by  drying,  as  it  hardens  to  a  greater  or  lefs  de¬ 
gree,  or  as  it  has  taken  up  more  or  lefs  time  in 
hardening  3  then  the  reft  of  the  body  becomes 
wrinkled  up,  and  fo  contracted,  that  its  rings 
are  in  a  manner  forced  together  into  one.  But 
as  the  skin  of  this  Worm  is  fomewhat  foft,  it 
conforms  to  all  the  lliapes  that  the  hidden 
Nymph  aftumes  in  its  progrefs  towards  the 
Fly-ftate3  and  this  is  the  true  reafon  why  thisVer- 
miform-nymph  deviates  a  little  from  the  apapear- 
ance  of  the  former  Worm.  I  fay  a  little,  be- 
caufe  we  may  ftill  perceive  in  it,  the  skin  of 
the  Worm,  its  tail  and  legs :  but  above  all,  the 
antennas,  or  horns  differ  3  which  in  this  Vermi¬ 
form-nymph  projeCt  more  from  the  head,  than 
they  did  in  the  W orm  itfelf  3  befides  this, 
from  being  foft  and  pliable,  they  become  hard 
and  ftift  at  this  time.  By  dexteroufly  opening 
the  external  fkin  at  this  period,  we  may  ob¬ 
tain  the  true  Nymph  it  conceals  in  fuch  great 
forwardnefs  towards  the  Fly-ftate,  that  it  ex¬ 
hibits  diftinCtly  the  parts  peculiar  to  that  crea¬ 
ture,  the  horns  or  antennas  efpecially,  which 
are  difpofed,  as  in  a  cafe,  within  thofe  of  the 
former  Worm. 

C. 

When  the  Nymph  we  are  treating  of,  has 
thus  lain  hid  for  about  fixteen  orfeventeen  days 


NATURE;  or, 

in  the  unaltered  fkin  of  its  Worm  3  it  is  fuffi- 
ciently  grown  and  changed  to  appear  abroad,  and 
fo  at  once  forces  its  way  in  the  form  of  a  per¬ 
fect  and  very  handfome  Fly  thro’  the  faid  fkin, 
and  the  internal  membrane  immediately  in- 
vefting  it  3  as  is  common  to  the  infeCts  of  this 
fourth  order.  This  Fly  is  beautifully  divided  into 
the  head,  thorax,  and  abdomen  3  it  has  two 
eyes,,  two  little  antennas  or  horns,  fix  legs,  a 
pair  of®  wings,  and  its  body  is  covered  with 
hair.  Its  back  and  tail  are  yellow  and  red, 
delicately  interfperfed  with  black  fpots  :  it  is 
reprefented  in  the  ninth  figure,  under  the  let¬ 
ter  C. 

Some  authors  have  fancied,  that  this  infeCt 
ought  to  be  ranked  amongft  Bees,  as  appears 
in  Clutius’s  treatife  on  Bees,  where  he  cautions 
the  unexperienced  againft  fo  grofs  a  miftake. 
However,  Dr.  J.  de  Mey,  regardlefs  of  fuch 
notice,  falls  into  this  error  in  his  notes  upon 
Goedaert,  where  he  prodigioufly  magnifies  the 
hiftory  of  this  infeCt  as  a  real  Bee.  In  this  he 
gives  evident  proof  of  his  little  acquaintance 
with  either  the  Bee  or  the  Fly-kind.  Thus 
the  vain  temerity  of  our  corrupt  nature  makes 
ns  attempt  to  pafs  our  judgment  upon  things 
of  which  we  know  nothing  5  with  a  view  of 
pafling  for  perfons  of  knowledge  and  wifdoni 
upon  others  as  ignorant. 

Fig.  x. 

I  here  reprefent  a  Worm,  that  has  pierced 
the  fkin  of  a  Chryfalis,  like  that  exhibited  in 
Tab.  XXXVII.  N°.  V.  and  has  deferted  it  af¬ 
terwards  in  fearch  of  a  more  proper  place  in 
which  to  perform  its  changes. 

D. 

This  Worm  is  divided  by  a  great  many  annu¬ 
lar  feCtions.  Its  colour  is  white  3  its  skin  is  foft 
and  tender.  It  moves  itfelf  by  the  annular  con¬ 
traction  and  extenfion  of  its  rings,  and  it  conti¬ 
nues  this  motion  in  its  prefent  ftate,  till  being 
quite  fpent,  it  quietly  lies  down  to  give  way  to 
the  fecret  operations  of  nature,  in  the  change  of 
its  condition. 

E. 

While  this  is  preparing,  we  may  obferve,  that 
the  head  and  tail  of  the  Worm  are  drawn  up, 
as  it  were,  into  its  body,  though  a^  yet  no  change 
happens  in  the  old  fkin,  except  its  affuming  the 
fhape  of  an  egg,  in  which,  foon  after,  there  ap¬ 
pears  a  variety  of  colours  3  firft,  the  body  then 
fhrivelled  up  grows  white,  then  yellow,  next 
red,  after  this  of  a  purple  colour,  which  then 
acquires  a  fiery  brightness,  like  that,  as  it  were, 
of  a  fparkling  red,  fhining  like  amber  5  and, 
laftly,  it  turns  to  a  deep  brown,  which  it  retains 
for  fome  days  without  any  further  alteration. 

On  laying  open  and  removing  the  fkin  of  the 
Worm  at  this  period,  we  find  in  it  a  true  perfect 
Nymph,  which  exhibits  moft  diftindly  all  the 
limbs  of  the  future  Fly :  fo  that  this  is  a  real  Ver¬ 
mi- form  Nymph,  only  that  it  yet  reprefents  the 
parts  of  the  former  Worm,  though  in  a  fome- 


V/  e  have  in  England  three  diftinft  fpecies  of  thefe  Worms;  the  French  alfo  have  them  as  common,  they  call  them  Vers  a  que 
de  Rat.  They  are  the  offspring  of  three  diftindt  fpecies  of  Flies,  all  refembling  Bees,  but  with  only  two  wings.  The  fpecies  here 
defcribed,  is  the  Iargeft ;  and  it  changes  into  a  large  Fly,  which  oar  obfervers  of  Infgdts  call  th?  Drone  Fly,  from  its  great  refemblance 
cl  the  male  Bee,  which  is  alfo  called  the  Drone. 


what 
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what  obfcure  and  confufed  manner  :  this  is  ow¬ 
ing  entirely  to  the  foftnefs  and  delicacy  of  its 
fkin,  which  flicks  dole  to  the  furface,  and  ac¬ 
commodates  itfelf  to  the  fhape  and  figure  of  the 
enclofed  Nymph. 

By  duly  attending  to  the  preceding  obfervati- 
ons,  we  may  for  the  future  eafily  underfland,  for 
what  reafon  fome  of  thefe  Nymphs  retain  the 
figure  of  their  former  Worms  more  than  others  ; 
for,  it  will  plainly  appear,  that  this  difference  arifes 
folely  from  the  {kins  of  the  former  Worms,  be¬ 
ing  more  or  lefs  hard  or  pliable.  For  thofe 
Worms,  that  have  a  very  dry  and  hard  fkin,  as 
the  Worms  of  the  common  bog-houfe  Fly,  and 
the  Mufca  A  filus,  or  Gad-fly,  cannot  but  retain 
their  former  appearance ;  whilfl  other  Worms  of 
a  foft  and  delicate  skin,  cannot  but  lofe  a  great 
deal  of  it;  all  which  is  made  evident,  by  a  re¬ 
markable  example  in  the  tenth  figure,  under  the 
letter  E. 

Such  being  the  nature  of  thefe  things,  we  may 
plainly  perceive  how  much  thofe  naturalifls  were 
miftaken,  who  called  the  foregoing  condition  of 
the  limbs,  and  other  parts,  a  true  egg,  as  may 
be  feen  in  Mouffet,  and  Goedaert,  in  the  com¬ 
mentators  of  this  laft,  and  many  other  authors. 
But  let  no  one  imagine,  that  I  mention  this  mif- 
takc,  in  order  either  to  expofe  the  writers,  who 
have  committed  it,  or  to  deferve  glory  from  their 
ignorance:  my  foie  intention  is  to  publifh  truth, 
and  excite  thofe  who  love  it,  to  fearch  after  it  in 
the  works  of  nature  themfelves ;  for  they  are 
capable  of  teaching  us  more  in  a  fingle  moment, 
than  all  the  written  accounts  of  them  could  do 
in  a  thoufand  years.:  but  then  we  fhould  prepare 
ourfelves  for  fuch  an  inquiry,  particularly  by  lay¬ 


ing  afide  all  manner  of  prejudice,  as  it  plainly 
appears,  that  obfervations  attempted  upon  a 
wrong  foundation,  have  only  ferved  to  produce 
a  great  number  of  pernicious  errors. 

F. 

To  conclude,  I  prefent  the  reader,  under  the 
letter  F.  of  the  Erne  figure  x.  a  reprefentation  of 
the  Fly  produced  from  the  Nymph  I  have  been 
laft  defcribing.  It  is  like  the  common  Fly,  di¬ 
vided  into  the  head,  the  thorax,  and  the  belly. 
Between  the  eyes,  which  are  feated  in  the  head, 
and  are  of  a  deep  purple  colour,  are  two  filver 
borders  or  zones ;  and  between  thefe  borders  are 
placed  a  pair  of  antennae,  or  horns.  From  the 
fhoulder-blades  arife  two  grayifh  membranaceous 
wings,  and  from  the  fore-part  of  the  thorax,  fix 
hairy  legs.  The  abdomen  is  covered  with  hair, 
like  briflles,  and  is  divided  by  feveral  rings,  parted 
from  each  other  by  black  rolls  or  bandages.  This 
Fly,  like  the  preceding,  on  its  quitting  the 
Nymph-flate,  leaves  two  skins  behind  it. 

As  to  the  manner  in  which  this  fpecies  depofits 
the  eggs  within  the  Caterpillar,  reprefented  in 
No.  III.  of  the  xxxviiih  Table,  and  the  courle 
in  which  the  Worms  arifing  from  thofe  eggs,  are 
changed  into  Chryfallides  with  the  Caterpillar, 
upon  which  they  feed ;  or,  to  fpeak  more  pro¬ 
perly  the  manner  in  which  thefe  fmaller  Worms 
come  to  be  enclofed  in  the  Caterpillars  Chryfalis, 
and  their  management  in  forcing  «their  way  thro* 
this  Chryfalis,  I  fhall  give  a  general  account  of 
in  the  progrefs  of  my  furvey  of  this  fourth  order, 
and  hope  I  may  fome  time,  or  another,  have  an 
opportunity  of  handling  this  fubjeót  more  parti¬ 
cularly,  and  folving  the  gordian  knot  which  it 
contains. 


Tide  flurpriflmg  hifllory  of  the  infleEt  called  the  Mufca  Tabanus ,  or,  more  properly ? 

the  Afltlus  or  Gad-fly  *. 

THE  INTRODUCTION. 


TH  E  Infedl,  whofe  hiflory  I  am  about  to 
give  under  the  name  of  the  Gad-fly,  is  fo 
wonderful  in  all  its  parts,  that  it  may  be  well 
ranked  amongft  the  mod  maflerly  works  of  na¬ 
ture  ;  for,  the  particulars  which  induftrious  ob- 
fervers  have  discovered  in  it,  are  mod  Angular, 
and  unheard-of  in  other  kinds.  The  learned 
Mouffet  inveighs  feverely  againfl  thofe  authors, 
who  confound  this  Fly  with  the  Tabanus  or 
Breeze-fly,  as  he  affirms  there  is  an  effential  dif¬ 
ference  between  them,  which  I  have  myfelf  alfo 
found  to  be  very  true;  for,  as  the  faid  Mouffet  very 
pertinently  alledges  after  Ariflotle,  the  Afilus  or 
Gad-fly,  proceeds  from  a  certain  little,  broad  and 
water  infeót.  This  author  remarks  alfo,  with 
equal  propriety,  that  the  Afili  or  Gad-flies  are 
much  more  fcarce  than  the  Tabani  or  Breeze- 
flies,  and  they  are  not  to  be  found  except  in  the 
neighbourhooud  of  rivers,  and  they  have  a  much 
larger  probofcis  or  trunk  than  the  Tabani  or 


Breezes.  This  being  fettled,  the  Fly  that  I  am 
here  now  about  to  defcribe,  is  a  true  Afilus  or  Gad¬ 
fly,  and  ought,  by  no  means,  to  be  calleda  Taba¬ 
nus,  or  Breeze- fly  ;  for,  agreeable  to  thedefcrip- 
tion  given  of  the  Afilus,  or  Gad-fly,  it  proceeds 
from  a  little  flat  water  Worm  ;  it  flies  about  fields 
near  waters ;  and,  in  fine,  it  has  a  larger  trunk  than 
the  Tabanus  or  Breeze-fly.  Mouffet  has  given  us  a 
true  figure  of  the  Tabanus  or  Breeze ;  and  at  the 
fame  time,  has  affigned  the  real  difference  be¬ 
tween  that  and  the  common  Horfe-fly  ;  for  there 
are  many  fpecies  of  Horfe-flies,  and  the  Tabanus 
or  Breeze  ought  to  be  accounted  one  of  them. 
But  Mouffet  is  greatly  miftaken  in  giving  the 
Afilus  a  hard  fnout,  with  a  ftrong  fling  or  acu¬ 
leus  fixed  to  the  fore-part  of  it,  thefe  particulars 
being  obfervable  in  the  Tabanus  or  Breeze-fly 
only.  He  errs  as  much  in  faying,  that  the  Ta¬ 
banus  grows  at  the  end  of  honey-combs.  But 
it  was  impoffible,  that  this  author  fhould  not 


*  The  common  writers  have  been  very  confufed  in  their  accounts  of  the  two  ipecies  of  infefts  known  by  the  names  of  the  Gad¬ 
fly  and  the  Breeze-fly,  and  have  applied  the  names  at  random,  to  one  or  the  other.  The  Latin  denominations  of  the  fame  infects. 
Tabanus  and  Afilus,  have  been  as  ill  defined.  The  creatures  are  perfectly  diftinét,  both  in  the  Worm  and  Fly-ftate,  and,  ’tis  to  be 
hoped,  that,  for  the  future,  they  will  be  fo  undcrllood  and  considered,  this  author  having  perfectly  diltinjuilhed  the  words,  and  as¬ 
certained  their  meaning  by  his  figures. 


com- 
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commit  miftakes ;  for,  as  he  had  no  experience 
of  his  own  to  go  by,  he  was  obliged  to  take 
things  upon  trull;  from  other  writers,  and  confe- 
quently  was  liable  to  adopt  their  errors. 

I  muft,  on  this  occafton,  defire  my  readers  to 
take  notice,  that  in  my  general  hiftory  of  infefts, 
I  forgot  myfelf  fo  far  as  to  defcribe  the  Afilus, 
under  the  name  of  Tabanus ;  nor  can  I  account 
for  this  over  fight,  as  I  then  made  ufe  of  the 
words  of  Ariftotle  juft  now  cited.  After  this 
preface  and  remark,  I  {hall  briefly  defcribe  the 
little  creature,  from  which  our  Afilus  or  Gad¬ 
fly  proceeds.  It  is  reprefented  in  Figure  i. 
of  Tab.  XXXIX.  its  Nymph  in  the  n  and 
hi  Figure  of  Tab.  XLI.  and  laftly,  the  Aftlus 
Fly  itfelf,  in  the  n  Figure,  Tab.  XLII. 

There  are  feveral  very  uncommon  particulars 
in  thefe  ftates  of  the  fame  infe&s  in  the  Worm 
condition  ;  it  lives  in  the  water,  breathesjay  its 
tail,  and  carries  its  legs  within  a  little  fnout  near 
its  mouth.  When  it  becomes  a  Nymph,  it  per¬ 
forms  the  change  without  calling  its  fkin  ;  and 
when  it  becomes  a  Fly,  it  can  no  longer  live  in 
the  water;  fo  that  the  element,  which  hitherto 
fupplied  it  with  life  and  motion,  would  now  be 
its  immediate  deftrudtion. 

Thefe  are  all  no  more  than  the  external  won¬ 
ders  ;  and  they  appear  infignificant,  when  com¬ 
pared  with  the  hidden  changes  and  tranfpoft- 
'tions  of  parts, ‘performed  within  the  skin,  fto- 
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mach  and  inteftines,  but  above  all,  in  the  fpinal 
marrow,  which  it  is  impollible  to  fee,  without 
being  loft  in  aftonifhment. 

There  occur  beftdes  in  this  treble,  though  at 
the  fame  time  Angle,  little  creature,  other  parti¬ 
culars,  furpaffing,  in  a  manner,  all  human  ima¬ 
gination  ;  fuch  as  its  moft  uncommon  alterations 
of  colour,  indurations  of  parts,  Ioffes  of  limbs, 
and  acquifitions  of  internal  organs. 

Thus  I  {hall  clofe  this  {hort  introdu&ion, 
but  I  cannot  too  often  remind  my  readers, 
that  they  will  here  meet  with  a  collection 
of  wonders,  any  Angle  one  of  which,  is  worth 
their  moft  perfed  attention.  Nor  are  they  the 
lines  only  of  an  Apelles,  that  I  defcribe  in  this 
place,  but  inimitable  pictures,  and  the  very  han¬ 
dy-work  of  the  great  Creator,  God  himfelf,  to 
whom  we  are  indebted  alfo  for  all  that  we  have, 
or  are,  and  whom  we  ought  to  acknowledge  in 
the  humbleft  manner,  as  our  Creator,  Preferver, 
and  conftant  BenefaCtor.  Hence,  judge,  O  man, 
how  incomparable  muft  be  the  elegance  of  thofe 
miracles  of  his,  which  {hall  never  perifh,  when 
fo  much  art  and  contrivance  is  to  be  feen,  even 
in  the  corrupt  nature  of  creatures,  that  are  buried, 
as  it  were,  under  darknefs,  by  his  great  ordina¬ 
tions.  Therefore  to  this  all-good,  all-wife,  and 
all-powerful  Being,  and  to  him  only,  be  all  the 
honour  and  glory  of  the  prefent  difcovery. 


CHAP.  I. 

The  external  figure  of  the  Worm ,  from  which  the  Mufca  Afilus,  or  Gadfly ,  is  pro¬ 
duced,  reprefented  in  its  natural  bignefis  ;  and  alfo  as  it  appears  when  magnified 
by  the  microj cope ;  with  the  maimer  of  its  carrying  its  legs,  by  a  moft  wonderful 
contrivance,  in  its  mouth ;  and  of  its  breathing  by  the  tail . 


Tab.  XXXIX.  Fig.  i.  a. 

I S  Worm,  viewed  with  the  naked 
J[  eye,  appears  to  conftft  of  twelve  annu¬ 
lar  diviflons,  a,  by  which  it  is  feparated  into  a 
head,  thorax,  and  belly ;  but  as  the  ftomach 
and  inteftines  lie  equally  in  the  two,  the  thorax 
and  belly,  their  bounds  are  fcarce  perceivable, 
until  the  infeCt,  ftill  cloathed  in  the  Worm’s 
fkin,  approaches  the  Nymph-ftate. 

The  parts  moft  worthy  of  notice,  that  the 
naked  eye  can  difcern  in  this  Worm,  are  its 
tail  and  its  fnout.  The  tail  is  furnifhed  with 
an  elegant  crown  b  or  circle  of  hair,  difpofed 
quite  round  it  in  an  almoft  annular  form ;  by 
means  of  which,  while  the  Worm  moves  itfelf 
in  the  water,  this  tail  can  fupport  itfelf  on  the 
furface,  the  body  all  the  time  hanging  down 
towards  the  bottom  ;  and  fometimes  it  remains 
thus  a  long  while,  without  the  leaft  fenfible 
motion.  The  fnout  is  divided,  as  it  were,  into 
the  three  parts,  c ,  of  which  that  in  the  middle 
is  altogether  immoveable  ;  whereas  the  two 
others,  which  grow  at  the  Ades  of  the  former, 
vibrate  in  a  very  Angular  manner,  and,  in  ap¬ 
pearance,  are  very  like  the  tongues  of  Lizards 
and  Serpents.  The  greateft  ftrength  of  the 


Worm  is  like  wife  feated  in  thefe  lateral  parts 
of  its  fnout :  it  is  by  means  of  thefe  it  crawls, 
when  out  of  the  water,  fo  that  one  would 
imagine  it/walked  with  its  mouth.  Parrots, 
whofe  upper  and  under  jaws  are  both  move- 
able,  enjoy,  in  the  fame  manner,  the  privilege 
of  uAng  their  beaks  with  fuch  force,  in  climb¬ 
ing,  that  they  have  the  greateft  advantage  from 
it.  In  the  fame  manner  this  Worm,  as  often 
as  it  can  lay  hold  of  any  thing  with  thofe  parts 
that  I  have  been  fpeaking  of,  appears  to  move, 
as  it  were,  entirely  by  the  help  of  its  fnout. 
Thefe  parts,  however,  do  not  conftitute  its 
mouth,  as  I  {hall  prefently  fhew. 

When  the  Worm,  being  thus  fupported  on 
the  furface  of  the  Water  by  means  of  its  tail, 
has  a  mind  to  Ank  to  the  bottom,  it  generally 
bends  the  hairs  of  that  part  a  little  towards 
each  other  in  the  middle,  and  much  more 
forcibly  at  the  extremities,  without  difturbing 
them  in  the  leaft  about  the  roots.  By  this 
means  a  hollow  is  formed  ;  and  the  air,  pent 
up  in  it,  looks  like  a  pearl,  Tab.  XXXIX.  Fig. 
ii.  a.  It  is  by  the  help  of  this  bubble  that 
the  infedl  can  again  gently  raife  itfelf  to  the 
furface  of  the  water,  and  there  remain  fuf-  * 

'pended. 
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pended.  The  fame  thing  has  been  obferved 
in  thofe  Worms  that  produce  Gnats.  If  at  any 
time  the  air  fhould  happen  to  efcape  from  be¬ 
tween  the  hairs  forming  this  bubble,  the  infedt 
has  the  power  of  immediately  replacing  it,  by 
a  new  fupply  from  its  pulmonary  tubes ;  and 
fometimes  even  large  quantities  of  air  are  feen 
to  arife  in  bubbles  from  the  tail  of  this  Worm, 
b,  to  the  furface  of  the  water,  and  mix  with 
the  incumbent  atmofphere.  This  is  owing  to 
the  water’s  being  fo  much  heavier  than  air  ;  it 
being  natural  for  things,  though  heavy  in 
themfelves,  to  afeend,  in  order  to  make  way 
for  thofe  that  are  more  fo. 

This  extraordinary  operation  may  be  eafily 
feen  at  any  time,  by  putting  the  Worm  into  a 
glafs  full  of  water,  and  it  affords  a  very  enter¬ 
taining  fpe&acle  ;  for  the  air-bubble,  enclofed 
in  the  tail,  looks  like  a  little  tranfparent  filver 
bladder.  I  have  four  fpecies  of  this  Worm, 
and  of  the  Fly  that  is  produced  from  it,  all 
differing  in  fize  and  colour  j  but  without  any 
other  confiderable  diftindion. 

As  all  I  have  as  yet  faid  concerning  this 
Worm,  which  produces  the  Afilus-fly,  can 
give  but  an  imperfed  idea  of  it,  I  fhall  exhibit 
it  alfo  as  it  appears  through  the  microfcope ; 
and,  at  the  fame  time,  deferibeits  external  and 
internal  parts.  Thus  the  reader  will  be  enabled 
clearly  to  comprehend  the  defign  and  ufe  of 
thofe  little  parts,  which  are  fituated  near  the 
tail  and  the  mouth  ;  as  alfo,  after  what  manner 
its  lungs  receive  the  air,  which  is  both  admitted 
and  dilcharged  by  the  tail.  Finally,  I  fhall 
make  it  evident,  that  thofe  are  really  the  in- 
fed’s  legs  which  are  feen  moving  near  its 
mouth,  like  the  tongues  of  Serpents. 

Fig.  hi. 

On  examining  the  external  figure  of  this 
Worm  with  a  microfcope,  it  appears  to  be  a 
little  pointed  forwards  about  the  head  ;  and  its 
thorax,  or  that  part  of  it  which  we  may  con- 
fider  as  fuch,  is  fomewhat  broader.  The  body 
again  grows  fmaller,  and  converges  at  the  ab¬ 
domen  ;  till  at  laft  it  ends  in  a  (harp  tail,  ele¬ 
gantly  furrounded  with  hairs,  in  the  form  of 
the  rays  of  a  ftar. 

This  Worm,  the  head  and  tail  included,  has 
twelve  annular  divifions,  1,  2,  3,  4,  5,  6>  7, 
8,  9,  10,  ii,  12.  Itsfkin  refembles  the  cover¬ 
ing  of  thofe  animals  which  Nature  has  pro¬ 
vided  with  a  cruftaceous  habit,  much  more 
than  it  does  that  of  Worms,  or  of  the  naked 
Caterpillars.  It  is  moderately  hard,  and,  like 
that  rough  fkin  called  chagreen,  it  is  thick  fet 
with  an  infinite  number  of  fmall  grains,  pretty 
evenly  diftributed.  Thefe  grains  lie  fo  elefe 
together,  that  there  is  not  to  be  found  the  leaft 
vacant  fpace  between  them ;  and  they  are 
fmaller  in  thofe  parts,  where  the  rings  of  the 
abdomen  are  pointed  to  each  other,  than  upon 
the  middle  of  the  rings.  This  difpofition  ren¬ 
ders  the  fkin  more  flexible,  and  confequently 
facilitates  the  turnings,  and  other  motions,  of 
the  Worm’s  body.  The  true  conftrudtion  of 
thefe  grains  is  feen,  on  viewing  them  with  the 
greateff  magnifier,  Fig.  iv.  and  I  give  a  fepa- 
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rate  drawing  of  them  upon  a  fmall  portion  of 
the  fkin.  This  figure  alfo  fhews  us  how  the 
fkin,  a ,  looks  in  the  interfiles  of  thofe  grains. 
Thofe  grains  are  very  thick,  and  convex  in  the 
middle,  b :  near  their  edges  they  appear  as 
confifting  of  many  rings,  c ,  which  join  each 
other  ;  and  form  a  great  many  irregular  points* 
d,  fo  as  to  add  great  ftrength  and  firmnefs  to 
the  grains  themfelves.  The  fubfiance  of  thofe 
grains  is  a  very  firm  horny  bone  ;  and  I  make 
no  doubt  but  the  fkin  of  this  Worm  might  be 
made  ufe  of,  in  turning,  to  polifh  the  harder 
woods,  as  ebony  and  box,  in  the  fame  manner 
that  the  fkin  called  chagreen,  jufi  now  taken 
notice  of,  is  fuccefsfully  applied  to  the  fame 
purpofe. 

There  are  alfo  nine  pun&a  refpiratoria, 
breathing-holes,  or  points  of  refpiration,  on 
each  fide  of  this  Worm’s  body;  but  I  here  re- 
prefent  only  twelve  of  them,  nine  at  one  fide, 
and  three  at  the  other.  There  are  no  fuch 
holes  vifible  on  the  outlide  of  the  tail,  Fig.  nr. 
a-,  nor  in  the  third  ring,  counting  from  the 
head :  for  the  tail  has,  at  its  extremity,  open¬ 
ings  for  the  admiffion  and  expulfion  of  air,  as 
already  taken  notice ;  and  in  the  third  ring  the 
breathing-holes  only  appear  under  the  fkin, 
and  are  very  fmall,  as  it  is  hereabouts  the  em¬ 
bryo  wings  of  the  future  Fly  lie  concealed.  It 
is  very  remarkable,  that  this  Worm  fhould  have 
but  one  ring  without  thofe  breathing-holes ; 
whereas  Caterpillars  always  have  two  without 
them.  The  reafon  of  this  difference  feems  to 
be,  that  mofi  Caterpillars  change  to  Flies  with 
two  pairs  of  wings ;  whereas  the  Worm,  un¬ 
der  our  confideratlon,  changes  to  a  Fly  that 
has  but  a  fingle  pair. 

Above  thefe  pulmonary  openings,  there  be- 
fides  appear  a  great  many  black  fpots ;  but 
they  are  much  fmaller  than  thofe  formed  by  the 
breathing-holes.  Thefe  leffer  fpots  feem  in¬ 
tended  merely  for  ornament.  They  fhed  a 
fkin,  fo  that  they  are  ffill  feen  in  the  infedt, 
when  arrived  at  the  Nymph-ftate. 

The  fkin  has  only  three  colours :  it  is' 
adorned  with  oblong  black  furrows,  fpots  of  a 
little  lighter  colour,  and  orbicular  rings ;  from 
the  middle  of  which  there  generally  fprings  a 
hair.  In  the  figure  before  us,  only  the  hairs 
that  grow  on  the  infedt’s  fides  are  reprefented. 
Tab.  XXXIX.  Fig.  hi.  bb\  for  to  exhibit 
them  all,  would  require  too  large  a  drawing. 
Befides  the  hairs  already  mentioned,  there  are 
here  and  there  fome  other  larger  hairs,  c  c. 
All  the  variety  of  colours  perceivable  in  this 
infedt,  proceeds  from  this ;  that  the  colour  of 
the  grains  is  fomewhat  deeper  or  paler  in  fome 
places  than  in  others ;  for  there  is  no  material 
difference  between  them,  in  point  of  fize. 
According,  therefore,  as  the  number  of  grains 
is  greater  or  lefs,  or  the  colour  of  them  is 
darker  or  lighter,  the  furrows  and  rings  are  of 
a  deeper  or  paler  colour. 

The  head  of  this  Worm,  d,  is,  as  it  were, 
divided  into  three  parts,  and  covered  with  a; 
fkin,  the  grains  on  which  are  hardly  dif- 
cernible.  The  eyes,  ee,  lie  forwards  near  the 
M  fnouty 
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fnout,  and  are  fomewhat  protuberant.  It  has 
likewife  two  little  horns,  ii,  on  the  fore-pait 
of  its  head.  The  fnout  itfelf  is  fomewhat 
crooked,  and  ends  in  a  very  fharp  point,  j  but 
what  is  altogether  lingular  and  furprifing,  and 
no  doubt,  if  I  may  fay  fo,  is  moft  wifely  con¬ 
trived  by  the  Great  and  Almighty  Architect,  is, 
that  this  infedt’s  legs  are  placed  near  the  fnout, 
between  the  linufes  in  which  the  eyes  gg  are 
fixed :  fo  that,  at  fird  fight,  I  imagined  this 
Worm  made  ufe  of  its  fnout,  as  Parrots  do  of 
of  their  bill,  to  fallen  upon  whatever  it  pleafed, 
and  move  itfelf  from  one  place  to  another  j 
but  I  have  lince  learned  by  experience,  that 
thofe  parts  are  real  legs,  which  is  altogether  as 
furprifing  as  if  a  fmall  pair  of  hands,  one  on 
each  fide,  fhould  be  feen  growing  in  a  man 
from  the  inlide  of  his  jaw-bones  *. 

Each  of  thofe  legs  confills  of  three  joints ; 
the  outermod  of  which  is  covered  with  hard 
and  IlifF  hairs,  like  bridles.  From  the  next 
joint  there  fprings  a  little  horny  bone,  b  h , 
which  ferves  the  infedt  for  a  kind  of  thumb  : 
the  joint  itfelf  is  likewife  of  a  black  fubdance, 
between  bone  and  horn  in  hardnel's ;  and  io  is 
the  third  joint.  But  thefe  particulars  cannot 
be  fo  well  didinguilhed  on  the  outlide ;  for 
which  reafon  the  parts  that  form  the  upper 
fides  of  the  mouth,  and  the  eyes,  mud  fird  be 
difplaced  with  a  very  fine  fmali  knife.  This 
done,  we  may  plainly  perceive,  by  the  help  of 
a  microfcope,  that  the  leg  is  articulated  by 
means  of  fome  lingular  ligaments,  with  that 
portion  of  the  infedt’s  mouth,  which  anfwers 
to  the  lower  jaw  in  the  human  drudture.  We 
may  alfo,  by  this  method,  difcover  the  mufcies 
which  ferve  to  move  the  legs,  and  draw  them 
quite  up  into  the  cavity  that  lies  between  the 
fnout  and  thofe  parts  of  the  mouth,  near  which 
the  horns,  i  /,  are  lituated. 

I  have  taken  the  pains  to  draw  five  of  thofe 
mufcies  adminidering  to  the  infedt’s  leg,  which 
are  very  didindt.  Three  of  them,  Fig.  v.  a , 
are  continued  by  their  tendons,  in  form  of  a 
black  fubdance  between  bone  and  horn;  and 
after  this,  growing  fofter,  are  inferted  b  into  the 
inlide  of  the  greated  joint  of  the  leg,  which  is 
of  the  fame  kind  of  fubdance  with  the  tendon. 
The  other  two  mufcies,  c ,  had  their  infertions 
on  the  oppofite  fide  of  the  fame  joint.  The 
mufcies  which  move  the  other  joint,  d ,  are  in¬ 
ferted  into  that  large  horny  joint  already  men¬ 
tioned  ;  and  in  this  joint  alfo  are  to  be  feen  the 
latent  mufcies,  which  move  the  extreme  joint 
of  the  leg,  e ,  with  its  bridles,  and  its  thumb, 
which  i  here  likewife  reprefent,  ƒ.  This  figure 
fhews,  at  the  fame  time,  in  what  manner  the 
foot  is  furrounded  with  hair.  This  infedt  not 
only  walks  with  the  legs  I  have  been  defcribing, 
at  the  bottom  of  the  water,  but  even  moves 
itfelf  on  land  by  means  of  them.  It  likewife 
makes  ufe  of  them  to  fwim  with,  while  it 
keeps  its  tail  on  the  furface  contiguous  to  the 
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air,  and  hangs  downwards,  with  the  red  of  its 
body  in  the  water.  In  this  fituation,  no  mo¬ 
tion  can  be  perceived  in  it,  but  what  arifes 
from  its  legs.  At  this  time  alfo  it  plies  them 
fo  elegantly,  that,  to  the  naked  eye,  they  ap¬ 
pear  like  the  vibrating  tongues  of  Serpents. 
Hence  we  may  conclude,  that  the  greated 
drength  of  this  Worm  lies  in  thefe  parts ;  and 
we  may  be  likewife  convinced,  that  it  exhibits 
in  a  fingular  manner,  and  more  fully  than 
many  other  animals,  the  wonderful  contrivance 
and  exeeution  of  the  Divine  Power  and  Wif- 
dom. 

The  fnout  itfelf,  Tab.  XXXIX.  Fig.  vi.  a , 
is  very  black,  and  of  a  fubdance  between  bone 
and  horn.  This  may  bed  be  feen  by  turning 
the  infedt  on  its  back :  in  this  fituation  alfo  we 
can  difcover  the  crooked  point  of  the  fnout,  /;, 
near  which  the  jaws  open  themfelves,  c,  and 
offer  to  our  fight  the  gullet  or  throat,  and  all 
the  other  parts  of  the  mouth.  Here  likewife 
we  may  obferve  three  membranaceous  divi- 
fions  in  the  fnout,  two  of  them  running;  tranf- 
verfely,  one  at  each  fide,  dd\  and  the  third 
dretched  lengthwife  between  both  :  by  means 
of  thefe  divifions,  affided  by  the  mufcies  con¬ 
tained  in  the  fnout,  the  Worm  can  at  pleafure 
expand  or  contradi  that  part.  But  the  back- 
part  of  the  fnout,  <?,  is  quite  folid,  and  made 
up  of  a  black  fubdance  between  bone  arid 
horn,  and  of  a  rounded  and  fomewhat  globular 
form ;  whereas  the  diarp  part  that  lies  forward, 
which  I  have  before  represented  on  the  fore¬ 
part  of  the  head,  Fig.  in.  f,  is  hollow. 

The  tail  is  mod  artfully  imagined  and  con- 
drudted.  Its  extreme  verge,  or  border,  is  fur- 
rounded  by  thirty  hairs,  and  the  fides  of  them 
are  adorned  with  others  that  are  fmaller.  Here 
and  there  alfo,  fome  of  the  bigger  hairs  branch 
out  into  others,  each  of  which  I  reckon  as  a 
fingle  hair.  Thefe  hairs  are  all  rooted  in  the 
extreme  fkin  of  the  tail,  which,  in  this  place, 
is  alfo  covered  with  rough  grains ;  as  may  be 
feen  by  cutting  it  off,  and  holding  it  up,  when 
dry,  againd  the  light,  upon  a  thin  plate  of 
glafs.  It  appears  likewife,  by  the  fame  means, 
that  the  hairs  of  this  part  have,  at  their  very 
extremities,  grains  alfo,  like  thofe  upon  the 
fkin ;  though  I  could  never  yet  get  a  didindt 
fight  of  them  through  the  bed  microlcopes. 
In  the  middle  of  the  tail  is  a  little  opening, 
within  which  there  are  two  fmall  holes ;  by 
which  the  infedt  takes  in  and  lets  out  the  air  it 
breathes.  It  feldom  happens,  that  the  hairs 
of  the  tail  are  fo  regularly  difpofed  on  the  fur- 
face  of  the  water,  as  I  have  here  reprefented 
them,  unlefs  when  the  Worm  but  jud  floats 
with  its  body  in  the  water,  and  the  tail  with 
the  hairs  belonging  to  it  are  a  little  lower  than 
the  furface ;  for  then  thefe  hairs  difplay  their 
extremities,  in  the  didindt  manner  that  I  have 
here  reprefented  them  :  and  the  lead  motion 
downwards  of  the  tail,  at  this  time,  occafions 


*  Thefe  fingular  and  amazing  Worms  are  very  common  with  us  in  lhallow  Handing  waters.  I  found  millions  of  them  this  year  in 
a  pond,  in  a  field  acrofs  the  road  on  the  right  hand  of  Liflon-Green,  near  Paddington.  They  will  live  many  weeks  in  a  glafs  of 
water,  and  fhew  all  their  amazing  qualities ;  confirming,  in  every  inftance,  the  accuracy  and  truth  of  this  author’s  accounts.  A  mi¬ 
crofcope  fhews  very  beautifully  the  motion  of  their  inteitines;  and  few  infects  afford  a  more  beautiful  obi  eft. 
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a  confiderable  pit  or  hollow  in  the  water; 
whilft  the  tail  itfelf  affumes  the  figure  of  a 
glafs,  wide  at  top,  and  ending  at  the  bottom 
in  a  point.  Hence  it  is  manifeft,  that  this  tail 
ferves  the  Worm  for  both  the  purpofes  of 
fwimming  and  breathing.  Thus  then,  O  won¬ 
der  of  wonders !  this  creature  receives  by  its 
tail  the  univerfal  principle  of  life  and  motion 
in  animals.  And  the  better  to  anfwer  fuch  an 
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important  ufe,  thofe  hairs  are  fo  myfterioufly 
conftrudted,  that,  let  them  lie  under  water 
ever  fo  long,  they  never  contract  any  moifture, 
the  water  running  off  of  them  the  very  mo¬ 
ment  they  reach  the  furface.  Another  advan¬ 
tage  the  Worm  has  in  thefe  hairs,  is,  that, 
when  fwimming,  it  can  by  means  of  them 
immediately  flop  itfelf,  and  fo  remain  quietly 
ful'pended  in  the  water  as  long  as  it  pleafes. 


CHAP.  II. 

Of  the  aSiions  or  motions  of  this  JVorm ;  the  places  where  it  is  found ,  its  food \ 

and  the  manner  of  killing  it  for  dijfeSlion. 


r~~T~'  H  E  motions  which  this  Worm  makes 
in  fwimming  are  extremely  beautiful, 
efpecially  when  it  advances  with  its  whole 
body  floating  on  the  furface  of  the  water,  after 
filling  itfelf  with  air  by  the  tail.  To  fet  out 
in  this  pofture,  it  firft  bends  its  body  to  the 
right  or  left ;  then  contradis  it  in  form  of  the 
letter  (S) ;  and  laftly,  or  lying  flat  upon  its 
belly,  it  ftretches  out  the  body  again  to  a 
flraight  line.  By  thefe  alternate  bendings,  con¬ 
tractions,  and  extenfions,  it  moves  along  upon 
the  furface  of  the  water  ;  and  as  its  motions 
are  very  flow,  it  will  hold  out  for  a  long  time 
in  this  manner. 

Thefe  Worms  are  no  way  difturbed  on 
being  handled  in  the  water ;  though  they  can¬ 
not  fuller  the  touch  of  other  Worms,  even 
thofe  of  their  own  fpecies,  without  agitation, 
when  fwimming  amongfl  each  other.  From 
this  circumflance  we  may  conjecture,  that  they 
are  provided  with  a  ready  inftindt  to  difcover 
whedier  what  comes  in  their  way  is  likely  to 
do  them  any  harm.  Be  that  as  it  will,  I  drew 
great  advantages  from  this  quiet  difpofition  of 
the  infeCt,,  as  it  afforded  me  the  better  oppor¬ 
tunities  of  examining  it  by  the  microfcope,  and 
making  a  fatisfaClory  figure  of  it. 

At  the  time  when  thefe  Worms  float  on  the 
furface  of  the  water,  it  is  impoffible  to  drive 
them  under  it,  fo  as  to  make  them  continue 
there,  on  account  of  the  great  quantity  of  air 
with  which  they  are  then  fwelled.  But  on  ex¬ 
pelling  this  air  by  the  tail,  they  of  themfelves 
immediately  fink  to  the  bottom  ;  nor  can  they 
again  make  themfelves  float  on  the  furface  of 
the  water,  till,  having  rifen  to  it,  they  expand 
the  hairs  of  their  tail,  and  take  in  another 
draught  of  air. 

On  taking  thefe  Worms  out  of  the  water, 
all  their  motion  feems  confined  to  the  head, 
becaufe  it  is  only  by  the  help  of  their  legs, 
which  are  fituated  there,  that  they  can  flir  in 
this  fituation.  But  as  it  is  neceffary,  for  that 
purpofe,  that  the  head  fhould  bend  at  the  fame 
time,  one  would,  at  firft,  imagine  they  make 
ufe  of  their  mouth  to  walk  with  ;  whereas,  in 
reality,  their  progrefs  is  entirely  effeCled  by  the 
feet  only. 

Thefe  Worms  are  to  be  found  about  the 
beginning  of  June,  fooner  or  later,  according 


as  the  fummer  is  more  or  lefs  warm,  both  in 
fait  and  frefh  waters.  Sometimes  great  num¬ 
bers  of  them  offer  themfelves,  as  it  were,  of 
their  own  accord  to  our  inquiry;  whilft  in 
other  years,  it  is  no  eafy  matter  to  meet  with 
them.  They  are  common  enough  in  the 
ditches  of  grazing  grounds,  efpecially  in  fuch 
parts  of  thofe  ditches  as  here  and  there  con¬ 
tain  little  patches,  or  iflands,  covered  with 
grafs  and  other  plants,  through  which,  and 
upon  it,  thefe  Worms  love  to  crawl.  They 
are  often  too,  to  be  feen  in  the  cracks  of  our 
ditch-banks,  where  they  float  upon  the  furface 
of  the  water,  by  means  of  their  tail,  with 
head  and  thorax  hanging  down  :  and  in  this 
fituation  they  will  turn  over  the  clay  and  dirt 
with  their  feet  and  their  fnouts,  as  thofe  parts 
are  fo  near  each  other,  in  fearch.of  food. 

It  is  thus  thefe  Worms  look  out  for  their 
nourifhment,  which  is  principally  a  kind  of 
vifcous  matter,  to  be  met  with  in  little  pools, 
and  about  the  fides  of  ditches ;  for  thefe  in- 
fedts  are  never  feen  in  large  and  deep  waters, 
fo  that,  whenever  it  happens  that  the  ditches 
are  quite  full,  the  Worms,  to  come  at  their 
food,  either  betake  themfelves  to -the  bottom, 
or  venture  on  fhore,  in  queft  of  fomething  to 
live  upon.  It  is  very  remarkable  in  thefe  in¬ 
fects,  that,  when  they  lie  under  water,  they 
very  often  drive  air  into  the  cavity  formed  by 
the  hairs  of  their  tail ;  which  cavity,  on  being 
thus  blown  up,  looks  like  a  tranfparent  pearl 
moving  in  the  waters ;  at  the  fame  time  that, 
by  becoming  the  lighted:  part  of  the  infedt,  it 
keeps  uppermoft,  and  thereby  affords  the  feet 
and  the  fnout  a  better  opportunity  of  providing 
for  the  infedt’s  fupport. 

This  little  infedt  is  exceeding  harmlefs ;  it 
neither  bites  or  wounds,  or  otherwife  does  any 
mifchief ;  contrary  to  the  opinion,  one  might  at 
firft  fight  be  apt  to  form  of  it,  on  account  of  the 
furprifing  vibrations  of  the  legs,  placed  in  its 
head,  which  fo  much  refemble  the  brandilhings 
of  an  envenomed  tongue  or  fting :  but  fuch  no¬ 
tions  appear  altogether  wrong  on  further  examina¬ 
tion  ;  for  the  opening  of  the  infedt’s  mouth,  at 
which  it  fucks  in  its  food,  is  feated  within  the 
bending  of  its  fharp  pointed  and  crooked  fnout. 

1  find  that  clay  and  foft  earth  are  the  food  of 
this  infedt;  though  I  have  likewife  fometimes 

found 
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found  in  it,  cn  diftecftion,  little  red  (tones,  and 
final  1  grains  of  fand  intermixed  :  I  am  not  able 
to  explain,  on  account  of  the  narrownefs  of  this 
in  left's  mouth,  how  it  could  poffibly  take  in  fuch 
large  and  hard  fubitances.  This  induces  me  to 
think,  that  it  onlv  fucks  in  the  fubtile  vifcous  par¬ 
ticles  of  earth,  mud,  and  clay,  which  afterwards 
undergo  various  mutations  in  the  (tomach,  as  I 
(hall  hereafter  endeavour  to  (hew,  in  the  anato¬ 
my  of  this  Worm,  and  the  Nymph  produced 
bv  ir3  where  I  (hall  alfo  relate  the  manner  how 
the  very  inteftines  of  this  infedt  caft  their  (kins. 

I  have  tried  many  methods  of  killing  thefe 
Worms,  in  order  to  examine  them  anatomically. 
Spirit  of  wine  does  not  fo  well  anfwer  this  pur- 
pofe ;  for  they  live  in  it  a  day  and  night,  or  per¬ 
haps  longer ;  but  I  cannot  affirm  any  thing  pofi- 
tively  on  this  head,  as  I  grew  tired  of  wafting 
my  time,  that  i  could  otherwife  fo  well  employ, 
in  watching  them.  Some  of  them  that  I  threw 
into  rain  water,  after  taking  them  out  of  the  fpi- 
rit  of  wine,  together  with  others,  continued  alive 
feveral  days,  till  I  had  opened  them  all,  while 
living,  in  order  to  view  their  parts,  and  found 
myfelf  under  a  neceffity  of  looking  out  for  a  freffi 
fupply.  In  vinegar  alfo  thefe  infedfs  held  out  a 
long  time,  and  they  moved  more  brifkly  in  it, 
than  in  water  they  would  fometimes  alfo  crawl 
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out  of  it.  Some  of  them  endured  this  trial  for 
two  days  and  a  night,  and  fome  a  longer  time, 
whilft  others  expired  fooner.  But  hardy  as  their 
conflitution  may  be,  they  die  in  fpirit  of  tur¬ 
pentine  in  lefs  than  a  quarter  of  an  hour.  It 
is  very  curious  to  obferve,  at  this  time,  how  the 
air  contained  in  them  remains,  in  appearance, 
fixed  between  their  hairs,  and  the  divilions  of  their 
body,  fo  as  perfectly  to  imitate  the  appearance, 
as  it  were,  of  tranfparcnt  filver. 

The  induftrious  Goedaert,  as  far  as  I  can  guefs 
by  his  drawings,  give  us  one  of  this  Worm  ;  as 
alfo  a  defcription  of  it  in  the  firft  part,  and  fe- 
ventieth  experiment  of  his  natural  metamorpho- 
fis ;  but  he  forgets  to  tell  us  whether  it  belongs 
to  land  or  water  :  nor  is  there  among  all  his  ob- 
fervations  concerning  it,  any  thing  remarkable, 
except  its  being  able  to  live  for  nine  months  with¬ 
out  food.  On  this  account  he  calls  it  the  Chame¬ 
leon,  impofed  upon  by  the  vulgar  opinions  of 
the  land-animal  of  that  name,  living  entirely 
upon  air. 

We  have  likewife,  in  the  learned  Aldrovan- 
dus,  a  figure  and  a  defcription  of  this  Worm, 
under  the  name  of  the  Water  Inteffine.  But 
this  author  knew  nothing  of  its  changing  to  a 
Fly,  or  of  the  other  furprifing  particularities, 
which  I  have  obferved  in  it. 


CHAP.  TIL 


The  anatomy  of  this  Worm ,  giving  an 
lival  veffels ,  pulmonary  tubes , 

""'I  "’HE  internal  parts  of  the  Worm,  which  pro¬ 
duces  the  Afilus  or  Gad-fly,  are  the  teeth, 
gullet,  (lomacb,  thick  and  flender  inteftines,  fa- 
hval  veflels,  pulmonary  tubes,  fat,  heart,  brain, 
fpinal  marrow,  nerves  and  mufclesj  each  of  which 
I  (hall  now  leparatelv  deferibe.  The  teeth  are 
feated  in  the  back  part  of  the  mouth,  as  in  many 
fiflies,  (o  as  to  enable  the  infeci,  after  it  has 
taken  in  any  food,  to  grind  it  properly  before  it  gets 
down  into  the  ftomach.  I  have  by  me  fpeci- 
mens  ot  Hermit  -fifh,  and  large  Crabs,  which 
have  teeth  in  the  very  cavity  of  the  ftomach. 
The  teeth  of  the  infedt  now  under  confidera- 
tion,  are  of  a  fubftance  between  bone  and  horn, 
and  their  furface  is  in  many  places  rough  and 
unequal ;  but  thefe  afperites  are  not  conflderable 
enough  to  be  taken  notice  of  in  the  figure.  The 
gullet  is  a  very  flender  channel,  running  from 
the  jaws  and  mouth  to  the  ftomach,  through 
a  fiffure  or  opening  in  the  fpinal  marrow,  con¬ 
trived  on  purpofe  to  give  it  free  paflage  :  this 
is  likewife  the  cafe  in  many  other  infedls.  For 
this  reafon,  the  brain  of  this  Worm  lies,  as  it 
were,  upon  the  fore-region  of  the  ftomach.  The 
ftomach  itfelf  appears  as  a  fmall  membranaceous 
particle,  and  is  found  full  of  the  half-digefted 
food,  on  killing  the  Worm,  in  fpirit  of  turpen¬ 
tine,  as  foon  as  it  is  caught,  and  then  difteding 
it-  The  flender  inteftines  alfo  appear,  on  this  oc- 
cafion,  filled  with  the  fame  fubftance.  In  this 
fpecies  o(  W  orms,  the  ftomach  and  (lender  in- 


accowit  of  its  teeth ,  ftomach ,  mteftmes^  fa~ 
fat j  heart ,  brain  and  muftcles . 

teftines  are  about  five  Dutch  inches  in  length  j  or 
to  ufe  Mr.  Thevenot’s  method,  they  are  equal 
to  five  rows  of  regular  cells  of  Bees,  built  one 
againft  another,  five  in  a  row.  Mr.  Thevenot 
imagined,  that  by  means  of  fuch  cells,  an  uni- 
verfal  meafure  for  all  nations  might  be  difeovered, 
fuppoftng  fuch  cells  were  every  where  equally 
regular,  and  of  an  equal  bignefs.  I  muft  here 
obferve,  that  there  is  very  -little  difference 
between  the  ftomach  and  inteftines  of  this  in- 
fed. 

Towards  the  extremity  of  the  (lender  intef¬ 
tines  are  four  vafcula  varicofa,  or  caeca,  or  little 
guts  or  appendages  clofed  at  the  end :  thefe  are 
fttuated  equally  in  the  abdomen  and  thorax, 
which  fometimes  contain  an  aqueous  fluid,  and 
fometimes  a  bright  white  fubftance,  like  coagu¬ 
lated  milk  or  new  cheefe,  when  beginning  to 
crumble  to  peices.  Thefe  four  little  inteftines 
are  full  twice  as  long  as  the  real  guts  of  the  crea¬ 
ture,  and  they  form  a  great  many  uncommon 
turnings  and  windings  in  the  thorax  and  abdo¬ 
men,  fo  that  it  requires  no  fmall  pains  and  at¬ 
tention  to  difeover  and  feparate  them.  In  the 
next  place  are  the  large  inteftines,  which  here 
and  there  fwell  out  into  nodules,  as  it  were,  and 
are  filled  with  clay,  red  particles  of  (lone,  grains 
of  fand  of  different  fizes,  and  other  fimilar  fub- 
ftances.  All  thefe  particulars  will  appear  to 
greater  advantage  in  the  figure  which  I  propofe 
to  give  of  the  Nymph’s  inteftines,  accompanied 

with 
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with  a  defcription  of  the  nature  of  the  fand  or 
gravel  which  are  found  in  thole  parts. 

The  lalival  veffels,  Tab.  XXXIX.  Fig.  vii.  a. 
are  two  channels,  clofed  at  their  ends.  They 
are  of  a  membranaceous  tranfparent  fubftance, 
and  are  feated  in  the  thorax,  where  they  make 
a  great  many  windings  and  turnings.  In  colour 
they  relemble  frefh  curds,  on  account  of  their 
contents  which  appear  through  them ;  and  ac¬ 
cordingly,  on  their  being  cut,  nothing  freely 
flows  from  them,  the  matter  they  contain  being 
quite  coagulated.  The  falival  veflels  unite  at 
laft,  foasto  form  only  one,  b ,  which  terminates 
at  the  mouth,  to  which  it  is  inferted  upon  in  the 
back  part  of  it.  Near  this  infertion  appear  two 
fmall  particles,  c  c,  which  very  much  refemble 
little  mufcles.  As  I  never  met  with  any  fluid 
matter  in  the  veflels  I  have  been  laft  defcribing, 

I  cannot  take  upon  me  to  fay  ary  thing  pofi- 
tively,  concerning  the  ufe  which  the  Worm  may 
make  of  them,  though  I  called  them  falival  vef- 
felves,  becaufe  fuch  channels  are  very  remarkable 
in  other  Worms,  and  alfo  in  fnails.  They  ap¬ 
pear  even  in  the  Nymph  of  the  Worm  now  be¬ 
fore  us,  and  afterwards  in  the  Fly,  in  which 
they  are  {Fetched  out  to  their  full  length,  and 
after  pervading  the  thorax,  they  terminate  in  the 
abdomen,  being  remarkably  broad  at  their  ex¬ 
tremities,  if  compared  with  their  condition,  as 
thev  were  in  the  original  Worms ;  this  makes 
me  believe,  that  thefe  veflels  do  really,  at  laft, 
perform  in  the  Fly,  the  offlce  of  falival  dufts. 
The  mouth,  Fig.  vii.  d,  at  the  bottom  of  which 
thofe  lalival  du<fts  terminate,  is  here  reprefented 
without  the  eyes,  becaufe,  in  diflecfting  this 
Worm,  both  the  eyes,  and  thofe  parts  which 
conftitute  the  ftdes  of  the  head,  very  eaflly  fe- 
parate  from  the  mouth. 

There  is  no  part  of  this  Worm  without  its 
pulmonary  tubes  They  conflft  of  two  very 
confpicuous  and  conflderable  tubes,  Tab.  XL. 
Fig. I.  a ay  which  arecompofed,  as  it  were,  of  flat- 
tifh  rings,  and  are  much  wider  in  the  middle 
than  at  the  back  or  fore  extremity,  which  runs 
towards  the  tail.  Thefe  tubes  are  feated  on  the 
ftdes  of  the  infe&’s  body,  where  they  unite  with 
the  panda  refpiratoria,  or  breathing  holes.  It  is 
probable,  however,  that  the  infed  does  not  make 
ufe  of  them  for  breathing,  till  it  is  arrived  at  the 
Fly-ftate,  when  it  lives  in  the  air;  fo  that  thefe 
channels  remain  clofed,  till  the  infed  comes  to 
live  in  another  manner,  juft  as  the  afpera  arteria 
of  a  fetus  continues  clofed,  as  long  as  it  lies  in 
the  amnion,  and  furrounding  waters.  The  pul¬ 
monary  tubes  are  diftributed  all  over  the  body ; 
thev  even  penetrate  the  bowels,  brains  and  nerves, 
in  order  to  fupply  every  part  with  this  vivifying 
fluid.  Great  multitudes  of  them  are  to  be  feen 
in  the  fame  place  with  the  optic  nerves,  and  the 
increafing  membranes  of  the  eyes,  b,  and  they 
gradually  enlarge,  in  order  to  contribute  to  the 
formation  of  eyes  in  the  Nymph,  and  afterwards 
anfwer  all  the  purpofes  of  fuch  parts  in  the  Fly. 


Here  and  there  thefe  tubes  meet,  and  unite  toge- 
ther  Irom  the  parts,  c  n,  efpecially  about  the  lides 
of  the  body,  dddddd,  where  one  may  per¬ 
ceive  a  general  anaflomofis  of  them  one  with 
another,  by  means  of  their  common  intermedi¬ 
ate  branches,  ftrerching  from  one  breathing  hole 
to  another  ;  from  hence  fpring  an  infinite  num¬ 
ber  of  ramifications,  adminiftering  to  the  mem¬ 
branes  and  mufcles  of  the  {kin,  which  I  here 
mark  with  points,  eeee ,  and  likewife  to  the  in¬ 
ternal  parts.  At  laft,  the  principal  channels  end 
at  the  feet,  f  by  two  diftind  tubes  opening  into 
one  paflage,  where  they  ferve  to  take  in  air  for 
the  creature’s  ufe,  and  alternately  expel  it,  as  has 
been  already  fhewn  in  the  external  ftirvey  of  that 
part,  as  the  faid  tubes  appear  very  plainly  through 
the  tranfparent  ikin  of  the  infed. 

The  largeft  of  thefe  pulmonary  tubes  are  fuf- 
ficiently  confpicuous;  and  they  are  compoled  of 
crooked  rings,  and  are  alfo  fomewbat  flat,  as  I 
already  mentioned,  Tab.  XL.  Fig.  n.  a  a.  On 
{Fetching  a  piece  of  thefe  tubes,  thole  rings 
which  compofe  them,  feparate  very  readily,  fo 
as  to  roll  out  to  the  length  of  two  or  three  fpans, 
and  then  they  look  very  pretty,  being  like  an  ex¬ 
tended  Icrew,  or  an  untwifled  fpiral,  cr  a  fllver 
wire  that  had  been  wound  up  upon  a  needle,  b. 
This  filver-like  thread,  of  which  the  rings  are 
formed,  is  almoft  as  ftrong  as  the  thread  fpun  bv 
the  Silkworm,  on  breaking,  it  fnaps  with  a 
crack  that  is  very  perceptible. 

The  fat,  Fig.  hi.  a ,  is  diftributed  all  over  the 
Worm’s  body,  fo  as  to  be  met  with  in  the  head, 
as  well  as  in  the  abdomen  and  thorax.  It  is  as 
white  as  the  pureft  l'now,  except  at  the  tail, 
where  it  generally  inclines  to  be  a  little  green.  As 
to  its  textute,  I  don’t  well  know  how  to  dcfcribe 
it,  on  account  of  the  ftrange  variety,  in  point  of 
configuration  of  the  particles  that  compofe  it ; 
for  they  are  round,  b ,  oblong,  c,  broad,  d,  angu¬ 
lar,  e,  pyriform,  or  in  the  fhape  of  a  pear,  f 
and  of  almoft  every  other  imaginable  fhape.  This 
fat  is  moft  firmly  united  with  the  pulmonary 
tubes  that  run  through  it,  g  ;  fo  that  I  believe  it 
ferves,  in  the  fame  manner  with  the  Omentum 
or  Cawl  in  man,  to  bind  together  the  blood-vef- 
fels,  and  convey  them  in  fafety  to  their  feveral 
deftinations.  This  fiat,  if  laid  on  a  piece  of  glafs, 
and  held  to  a  candle,  melts  like  oil,  and  imme¬ 
diately  flames ;  this  proves,  that  it  is  really  what 
I  have  called  it.  Thefe  particles,  in  regard  to 
the  veflels  contained  in  them,  might  be  called 
vafa  adipofa,  or  fat  veflels ;  but  fuch  a  name 
would  be  improper  for  them.  This  fat  in  the 
Nymph  and  Fly,  retains  nothing  of  its  original 
form,  as  may  be  feen  by  examining  it  in  the 
Worm  where  it  exhibits  foentertaining  a  fight,  that 
it  is  impoflible  for  words  to  give  a  juft  idea  of  if. 

Not  only  the  form  of  the  heart,  Fig.  iv.  a. 
in  this  Worm,  but  its  pulfations  alfo  may  be 
feen  through  the  {kin,  under  the  third  ring, 
counting  from  the  head  ;  but  this  is  a  great 
deal  more  perceptible  in  the  Nymph,  when. 


*  'Fhe  number  of  thefe  pulmonary  veffels  in  the  generality  of  infects  is  aftonilhing,  and.it  is  fo  alfo  in  plants.  They  not  only  ap¬ 
pear  confpicuoUs  in  all  parts  of  them,  but  the  greater  part  of  the  ilalk  in  May  is  compofed  of  them;  this  is  particularly  obfervable  in 
the  italics  of  bulbous  plants ;  and  in  the  fame  manner  we  fee  it  in  the  infedt-tribe  moft  plain,  and  the  tubes  moft  numerous,  and  di¬ 
vided  in  the  fofteft  lpecies. 

5  N  ftripped 
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(tripped  of  its  outer  covering  ;  for  at  that  time  and  for  this  purpofe  nature  has  contrived  a  (lit 
the  motion  of  the  heart  appeared  to  me  fo  plain,  b  in  the  fpinal  marrow  for  the  gullet  to  pafs 
and  was  withal  fo  confiderable,  that  I  faw  it  dif-  through.  On  the  forepart  of  the  head  appear 
phee  a  particle  of  fat  in  one  of  its  vibrations,  the  membranaceous  parts  of  the  eyes  cc,  which 
The  end  of  this  powerful  organ,  when  it  is  gradually  expand  themfelves  along  with  the 
faftered  to  the  tail,  is  a  little  (harp  and  nar-  optic  nerves  that  are  to  ferve  the  iucceeding 
row,  but  here  and  there  it  dilates  itfelf,  Tab.  Fly,  and  grow  till  they  are  arrived  at  their  juft 
XL*  Fip.  iv.  act.  Towards  the  head  it  gra-  period  of  increafe.  In  the  mean  time,  thefe 
dually  widens  bb ,  and  then  clofes  again  into  membranaceous  rudiments  of  the  Fly’s  eyes 
a  narrow  channel  c,  in  which  form,  after  paf-  are  curled  and  folded  up,  and  cannot  be  feen 
fln^  through  the  abdomen  and  thorax,  it  pur-  but  very  imperfe&ly,  becaufe  the  inle<ft  has  not 
fues  its  courfe  towards  the  head,  where  it  is  as  yet  attained  its  Nymph- ftate,  in  which  at 
intimately  united  with  the  membranes  of  the  laft  all  thefe  parts  unfold  themfelves,  and  be- 
brain.  Thus,  in  regard  of  figure,  the  heart  of  come  very  dilcernible. 

this  Worm  nearly  reprefents  the  Worm  itfelf,  The  fpinal  marrow  confifts  of  eleven  no- 
except  the  part  next  the  head,  being  a  great  dules  dd,  which  form  the  moft  elegant  fpetfta- 
deal  narrower,  and  that  next  the  tail,  dilating  cle  that  nature  ever  exhibited  j  for  it  is  bent  fo 
itfelf  here  and  there,  as  in  Silkworms.  as  to  referable  a  fwine’s  tail,  and  runs  as  it  were 

On  opening  either  the  Worm  or  Nymph,  the  in  curls  from  one  end  to  another.  This  curl- 
motion  of  the  heart  prefently  ceafes  ;  and  if  ing  may  be  ftill  confiderably  increafed  by  cutting 
it  did  not,  the  particles  of  fat  with  which  it  is  the  nerves.  The  figure  I  give  of  this  part  does 
furrounded,  would  hinder  us  from  feeing  it.  not  exprefs  all  the  windings  of  the  origi- 
For  this  reafon,  the  beft  time  for  examining  the  nal,  the  better  to  exhibit  the  eleven  nodules, 
heart  of  this  in  feed,  is  when  it  has  attained  the  from  whence  all  the  other  nerves  take  their 
Fiy-ftate  :  or  if  we  choofe  to  do  it  in  the  Worm,  rife  ;  for  all  the  nerves  of  the  infeCt  arife  from 
we  ought  firft  to  leave  it  for  fome  time  in  fpi-  the  brain,  the  fpinal  marrow,  and  thefe  no¬ 
rit  of  wine,  that  the  fat  may  gradually  diffolve  dules.  In  the  firft  place  we  are  to  name  thole 
and  wafte  away  ;  but  at  this  time,  the  heart  is  nerves  which  tend  to  the  forepart  of  the  head, 
fo  delicate  as  not  to  fu fier  any  air  to  get  into  it.  and  running  under  the  membranaceous  rudi- 
In  the  beginning,  I  really  thought  I  fhould  ne-  ments  of  the  future  eyes  ee ,  are  diftributed  to 
ver  be  able  to  difcover  or  difclole  this  part ;  and  the  gullet,  the  jaws,  the  mouth,  and  palate, 
I  muft  own,  that  human  ignorance  and  weak-  to  the  Worm’s  eyes,  the  mufcles  of  the  legs, 
nefs  never  appeared  fo  evident  to  me,  as  during  and  parts  thereabouts.  Next  are  the  nerves  f 
my  furvey  of  this  little  infedt;  for  with  all  my  which  extend  to  the  fides  of  the  infedt’s  body, 
attention  and  diligence,  I  found  it  impoflible  Laftly,  there  appears  a  confiderable  number  of 
to  examine  it  as  minutely  as  I  propofed,  tho’  them  go-,  that  fpring  on  each  fide  from  the 
I  fpared  no  time  to  get  the  better  of  all  the  dif-  eleven  nodules  of  the  fpinal  marrow.  To  avoid 
ficulties  that  oppofed  my  inquiry  5  the  won-  confufion,  I  have  omitted  fome  of  them  in  the 
ders  1  difeovered  in  it,  being  but  a  fmall  part  figure  ;  the  laft  mentioned  ramificatiens  go  to 
of  thofe  accumulated  miracles  I  have  here  re-  the  ftomach,  inteftines,  mufcles  of  the  fkin, 
lated.  This  my  infufiiciency  has  made  me  and  all  the  other  internal  parts,  which  they 
very  often,  in  the  courfe  of  my  inquiries,  break  fupply  with  motion,  fenfe,  and  life.  But  how 
out  within  myfelf  into  the  following  words  : —  is  it  poflible  to  deferibe  the  fpirits  contained  in 
O  God.  thy  works  infinitely  furpafs  the  reach  thofe  nerves,  and  the  manner  in  which  th,e  fe- 
of  our  feeble  underftandings ;  all  that  we  ac-  cretion  of  fuch  fpirits  is  performed  ?  For  my 
tually  know  of  them,  or  ever  can  know,  is  part,  I  freely  acknowledge,  that  as  yet  I  have 
but  a  faint  and  lifelefs  fhadow  of  thy  adorable  not  been  able  to  difcover  for  what  purpofe  the 
perfections.  The  brighteft  underftandings  fail  medulla  fpinalis  is  curled  up  in  this  infeCt, 
in  the  contemplation  of  them,  and  are  obliged  while  a  Worm,  in  fo  ftrange,  but  elegant  a 
to  confefs,  that  all  this  boafted  penetration  is  manner  whereas  in  the  Nymph,  and  after- 
but  fhort-fightednefs,  when  employed  in  fa-  wards  in  the  Fly,  though  neither  of  them  are 
thoming  the  depths  of  that  power,  goodnefs,  fo  long  as  the  original  Worm,  it  appears  ftretch- 
and  wifidom  it  has  pleafed  thee  to  exert  in  the  ed  out  to  its  full  length.  It  is  in  the  eleven  no¬ 
lo  weft  parts  of  thy  creation  !  dules  that  the  alteration  is  moft  confiderable. 

The  truth  of  thefe  words  evidently  appears  for  thefe  in  the  Nymph  and  Fly  (O  incompre- 
by  the  conftruCtion  of  the  brain,  fpinal  mar-  henfible  wonder!)  are  found  at  a  greater  dif- 
row,  and  nerves  of  the  Worm  here  under  con-  tance  from  each  other,  than  they  were  in  the 
fideration,  which  I  am  pow  going  to  deferibe ;  Worm.  The  nerves,  on  the  contrary,  from  ly- 
for  this  conftrudtion  is  fo  wonderful,  that  I  ing  at  full  length  in  the  Worm,  are  curled  up 
doubt  very  much,  whether  any  thing  equal  to  and  folded  in  the  Nymph  and  Fly,  and  are 
it  was  ever  before  obferved  in  any  animal.  otherwHe  altered  in  a  moft  furprifing  manner. 
The  brain  confifts  of  two  globular  lobes,  Tab.  as  I  fhall  hereafter  explain  by  a  figure  of  the 
XL.  Fig.  v.  a  a.  Thefe  lie  upon  the  gullet  ;  Fly’s  fpinal  marrow.  The  tranfmutation,  there- 

*  As  important  as  the  fpinal  marrow  is  to  the  animal  ceconomy,  we  find  that  it  does  not  obferve  the  fame  courfe  in  all  creatures. 
Tn  the  generality  of  animals  it  runs  through  the  middle  of  the  back-bone ;  but  in  fifhes  in  general,  it  is  carried  through  certain  pecu¬ 
liar  apophyfes  fituated  on  the  upper  part  of  the,  vertebra: ;  we  fee  in  how  ftrange  a  manner  it  is  difpofed  in  infefts.  There  cannot  be 
a  better  lubjedt  of  inquiry  for  the  naturalifls,  than  into  the  reafons  of  this  various  caufe,  and  the  purpofes  it  anfwers. 

fore. 


fore,  from  a  Worm  to  a  Fly,  obfervable  in  this 
infect,  prefents  us  with  a  real  miracle,  and  may 
juftly  be  confidered  as  a  laying  down  of  old 
worn-out  parts,  and  an  acquilition  of  new  per¬ 
fect  ones  inftead  of  them  :  in  fine,  as  a  total 
change  of  an  old  to  a  new,  and  of  an  imper¬ 
fect  to  a  perfeCt  body,  infinitely  furpaffing  the 
utmoft  ft  retch  of  human  undemanding,  as  on 
reading  and  attentively  confidering  the  hiftory 
now  before  us  plainly  appears.  As  for  my 
part,  I  dare  boldly  affirm,  that  the  incompre- 
henfible  greatnefs  of  the  Deity  manifefts  itfelf 
in  thefe  myfterious  operations  in  a  particular 
manner,  and  affords  us  an  opportunity  of  ex¬ 
amining,  as  it  were,  with  our  fenfes,  the  Divine 
nature. 

/ 

If  thofe  authors,  who  invented  a  metamor- 
phofis,  in  order  to  folve  the  difficulties  that 
occur  in  the  hiftory  of  infeCts,  had  feen  the 
wonders  I  have  been  juft  relating,  it  is  proba¬ 
ble,  that  they  would  have  made  arguments  of 
them  to  lupport  their  erroneous  opinions  j  tho’ 
the  infeCt  itfelf,  notwithffanding  all  its  changes, 
conftantly  continues  one  and  the  lame,  and  like 
a  chicken,  attains  to  a  greater  perfection,  by  a 
mere  gradual  increafe  of  its  parts,  and  no  other- 
wife  ;  for  even  the  parts  themfelves  always  re¬ 
main  the  fame,  whatever  alterations  we  may 
obferve  in  their  figure.  What  I  here  affirm  of 
the  parts,  holds  true  even  at  the  time  when 
they  fall  off  or  difappear,  in  order  to  make 
room  for  others  which  lprout  out  to  fupply 
their  places. 

Job,  in  like  manner,  fpeaking  of  the  refur- 
reCtion  of  his  body,  fays,  “  with  thefe  eyes  I 
“  fhall  fee  God.” 

Neverthelefs,  I  fhould  be  forry,  that  any  one 
were  weak  enough  to  imagine,  that  thefe  our 
mortal  eyes,  which  are  but  duff  and  allies,  and 
as  fuch  are  condemned  to  putrefaction  and  de¬ 
cay,  are  ever  to  appear  in  the  fight  of  God. 
By  no  means  ;  the  body  we  now  carry,  is  but 
the  feed  or  egg,  as  it  were,  in  which  another 


more  noble  body  lies  concealed  «  and  of  this 
myftery  the  Worm  we  are  treating  of  affords 
a  moft  fatisfaCtory  example ;  as  it  might  very 
juftly  fpeak  of  its  eyes,  as  it  were,  in  the  follow¬ 
ing  manner:  With  thefe,  my  eyes,  Ï  fhall  raife 
myfelf  on  high,  foar  up  to  the  fkies,  look  down 
upon  the  fields,  and  dart  with  rapidity  through 
the  air,  in  praife  of  my  maker.  Thus,  I  fay, 
this  Worm  might  boaft  of  its  eyes  in  words, 
which  however  are  far  from  being  true,  except 
in  refpeCt  of  that  perfection  which  the  eyes 
are  afterwards  to  attain;  on  the  infeCt’s  chang¬ 
ing  to  a  Fly  ;  for  then  they  are  to  be  increafed 
in  number,  otherwife  ennobled,  and  fhall  en¬ 
joy  a  fight  more  perfect  than  the  former,  as  I 
have  already  fufficiently  demonflrated  in  the 
eyes  of  bees. 

The  moft  confiderable  mufcles  of  the  Worm 
here  treated  of,  are  in  general  placed  in  the 
head  :  of  them  I  have  deferibed  and  delineated 
only  thofe  which  ferve  to  move  the  feet.  More¬ 
over,  in  the  thorax  alfo,  the  belly  and  tail,  are 
feen  a  great  number  of  mufcles,  which  being 
extended  from  one  of  the  annular  incifions  to 
another,  move  the  body  various  ways,  by  means 
of  fibres  formed  and  difpofed  in  a  variety  of 
manners.  But  as  thefe  mufcles  do  not  re¬ 
markably  differ  from  thofe  which  I  have  deferib¬ 
ed  in  other  infeCts,  and  which  have  been  repre- 
fented  in  the  preceding  figures,  I  need  fay  no¬ 
thing  of  them  farther,  until  I  come  to  the  Fly 
itfelf.  I  fhall  therefore  clofe  here  the  prefent 
chapter  ;  adding  only,  that  the  limbs  are  fome- 
times  diflorted  in  this  Worm;  fo  that  its  body 
is  found  really  crooked  and  bent :  and  hence 
we  are  taught,  that  thefe  infeCts  are  liable  to 
the  fame  calamities  that  other  animals  are  fub- 
jeCt  to  by  the  law  of  nature.  It  is,  however, 
worthy  of  notice,  that  when  1  viewed  a  dis¬ 
torted  or  deformed  Worm,  of  this  fpecies, 
when  changed  into  a  Fly,  it  was  no  way.  de¬ 
formed  ;  its  body  being  then  perfeCt  after  its 
change,  or  rather  its  refiurreCtion. 


CHAP.  IV. 

] "he  wonderful  marmer  wherein  this  Worm  pajfes  into  a  Nymph  ;  and  of  the  parts 
that  are  feen  in  the  Worm ,  when  it  is  Jlript  of  its  fiin  ;  and  the  fame  parts 
afterwards  clearly  fhewn  hi  the  Nymph . 


9  II  E  Worms  here  deferibed,  are  at 
length  changed  into  Nymphs  of  the 
fourth  order,  when  their  limbs  and  other  parts 
are  fufficiently  grown  under  thefkin.  Whenthey 
are  about  to  change,  they  betake  themfelves  to 
the  herbs  that  float  on  the  furface  of  the  water, 
and  creep  gently  thereon  ;  until  at  length  they 
lie  at  reft,  partly  on  the  dry  furface,  and  part¬ 
ly  on  the  water  :  if  they  are  about  that  time 
driven  off  into  the  water  by  force  of  the  wind, 
or  if  they  be  kept  in  a  little  veffel  filled  with 
water  only,  yet  their  change  is  not  on  that  ac¬ 
count  impeded.  But  when  they  afterwards, 
under  the  form  of  a  Fly,  iflue  out  of  the  habit 


of  a  Nymph,  then  indeed  they  are  very  eafily 
fuffocated  in  the  water ;  as  long  as  thefe  little 
infedts  are  Worms,  they  can  conveniently  live 
in  water,  but  by  no  means  when  they  are 
changed  into  Flies.  Indeed,  man  alfo,  whilft 
in  the  uterus,  lives  in  the  water  of  the  am¬ 
nion  ;  but  he  can  by  no  means  do  this  after¬ 
wards,  when,  by  breaking  open  the  mem¬ 
branes,  he  is  brought  into  the  world.  There¬ 
fore  thefe  Worms,  lying  in  their  natural  fitua- 
tion,  always  feek  after  the  floating  herbs,  where¬ 
in  at  length  they  lie  at  reft  ;  and  then  they,  by 
degrees,  contradf  themfelves,  and  in  a  manner 
fcarce  perceivable,  lofe  all  power  of  moving. 

Then 
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Then  the  inward  parts  of  the  Worm  s  tail  in- 
fenfibly  feparate  from  the  outmoft  fkin,  and  be¬ 
come  greatly  contracted :  and  this  perhaps  does 
not  happen  without  pain  to  the  creature  :  foi  this 
external  fkin  is  then  commonly  gathered  into 
three,  and  fometimes  into  four  windings,  Tab. 
XLL  Fig.  i.  a  a  a,  and  its  extremity  is  left  like 
an  empty  fpace,  into  which  tne  an  penetrates, 
and  foon  fills  the  place  which  the  body  had  be¬ 
fore  occupied,  but  has  now  left  vacant  by  con¬ 
tracting  itfelf.  If  this  void  fpace  be  not  filled 
up  by  the  fucceeding  air,  the  fkin  of  the  tail  be¬ 
comes  curled  into  itfelf:  but  this  I  obferved  only 
once. 

Thus  this  infed  is  by  degrees  changed  within 
its  own  fkin,  nor  does  it  before  this  time  caft  it, 
or  is  it  outwardly  altered  into  a  confpicuous 
Nvmphj  fo  that  this  order  of  tranfmutations  is 
entirely  different  from  that  obferved  in  filk 
Worms,  and  other  innumerable  fpecies  of  in- 
feds. 

I  have  often  feen  this  Worm,  in  the  fpace  of 
twelve  hours,  that  is  from  fix  in  the  evening  to 
feven  in  the  morning  changed,  into  a  Nymph. 
And  all  thefe  things  are  performed  in  a  hidden, 
obfcure,  and  unknown  manner,  inwardly  within 
the  fkin,  which  lock  them  up,  as  it  were,  from 
our  view.  For  this  reafon,  this  fpecies  of  me- 
tamorphofis  has  been  tortured,  as  a  thing  fo  mon- 
flrous  and  incomprehenfible  by  thofe,  who,  like 
the  dog  in  Egypt,  look  only  in  a  flight  aud  cur- 
fory  manner  into  nature  *. 

When  the  Worm,  which  is  thus  to  be  changed, 
has  a  foft  fkin ;  that  fkin  neceffarily  accommo¬ 
dates  itfelf  to  the  changes  and  con'tradions  of  the 
internal  and  invifible  body  of  the  Nymph.  And 
hence  it  happened,  that  even  the  moft  learned, 
who  have  wrote  on  this  fubjed,  have  not  fcruplcd 
to  give  thefe  in  feeds  the  name  of  eggs :  in  which 
indeed  they  have  committed  a  very  great  error, 
and  corrupted  the  natural  miracles  and  truths  of 
God.  Thus  they  think  and  infert,  that  one  in- 
fed:  is  changed  in  this  inftance  into  another;  nay, 
that  it  again  becomes  an  egg  ;  and  that  the  egg  is 
afterwards  changed  into  aFly,  by  a  rafhly  imagin¬ 
ed  ablolute  metamorphofis :  others  add,  that  all 
thefe  things  are  produced  by  chance,  and  from 
purrefadion  :  and  this  indeed  is  the  fhort  path  to 
atheifm.  For,  if  the  generations  of  things  be  fo 
lubjedt  to  chance,  what  prevents  man  from  be¬ 
ing  thus  as  eafily  produced  in  the  fame  manner  ? 
This  alfo  fome  have  not  fcrupled  to  declare  in 
their  writings.  God  is  certainly  as  admirable  in 
the  ftrudure  of  infedts,  as  in  that  of  man.  The 
body  of  a  bead  deferves  as  great  admiration  as 
the  human  body,  if  we  confider  both  in  their 
kind  and  nature.  Both  far  furpafs  the  fphere  of 
our  inquiry:  both  are  incomprehenfible  and  im¬ 
penetrable  ;  fince  innumerable  divine  miracles 
are  contained  therein. 

Whilft  this  Worm  therefore  is  changing  with¬ 
in  its  fkin,  the  body,  head  and  tail  infenlibly  fe- 
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parate  from  the  outmoft  inverting  fkin.  The 
legs  alfo  about  that  time,  and  their  cartilaginous 
bones,  are,  by  reafon  of  the  joints,  drawn  back 
from  them,  left  intirely  empty  within ;  and 
heriGe  they  are  drawn  backward  or  inward  to  the 
orifice  of  the  mouth,  and  there  they  lie  unmov¬ 
ed.  The  Worm  at  that  time  alfo  lofes  all  its 
fkull,  and  the  beak,  together  with  the  horny 
bones  belonging  thereto;  for  all  thefe  remain 
fixed  in  the  fkin  of  the  head.  From  thence  it 
afterwards  draws  its  horns,  its  trunk,  and  other 
parts,  which  are  there  inwardly  increafed,  and  are 
afterwards  to  be  feen  in  the  Nymph. 

A  matter  worthy  of  great  notice  here,  is  this : 
the  optic  nerves  feparate  alfo  from  the  eyes,  and 
no  more  perform  their  former  office.  The 
mufcles  of  the  rings  alfo  in  like  manner,  and  a 
great  part  of  the  pulmonary  points  of  relpiration 
are  feparated  from  the  external  skin.  Thus  the 
whole  body  contracts  itfelf  by  degrees,  into  a 
final  1  compaót  mafs. 

But  the  greateft  change  is  obferved  in  the  hin¬ 
der  part  about  the  tail :  for  there  the  body,  hav¬ 
ing  quitted,  Tab.  XLL  Fig.  />,  r,  d,  its  three  ex¬ 
treme  rings  together,  riles  up  into  the  fourth,  e, 
and  fometimes  even  to  the  fifth  ring.  There¬ 
fore,  if  you  view,  in  the  light,  the  Worm,  which 
hath  been  for  fome  time  changed  ;  you  will  very 
diftindly,  and  without  the  aid  of  diffedion  per¬ 
ceive,  that  its  hindmoft  rings  are  empty,  or  are 
only  filled  with  air :  this  is  likewiie,  though 
more  obfeurely,  obferved  between  the  head,  and 
the  fecond  ring  f  But  the  place  which  the 
Nymph,  enclofed  within  poffeffes,  then  appears 
black,  g ;  becaufe  it  does  not  tranfmit  a  Effici¬ 
ënt  quantity  of  the  rays  of  light. 

At  this  time  the  gullet  too,  the  intertines,  and 
the  pulmonary  tubes  in  a  manner  caft  a  coat 
within  the  fkin  :  this  indeed  is  alfo  very  Angular, 
and  amazingly  fhews  the  miracles  of  God;  teach¬ 
ing  at  the  fame  time,  how  the  former  body  is 
entirely  cart  off  and  renewed.  In  order  to  make 
this  evident,  it  is  neceffary  to  open  the  fkin  of 
the  abdomen  :  after  this  the  Nymph,  Fig.  n.  a> 
and  its  parts,  together  with  the  caft,  pulmonary 
pipes,  bb,  will  manifeftly  prefent  themfelves  to 
view :  nay,  it  will  likewife  be  feen,  how  the 
Worm  hath  cart  off,  c,  all  the  parts  of  its  head 
and  beak,  and  is  became  entirely  immoveable, 
except  in  the  tail ;  bv  means  of  which  it  ftrongly 
moves,  agitates,  and  draws  itfelf  back  even  to 
the  fifth  ring  of  the  body. 

The  whole  Afpera  arteria  about  that  time  carts 
its  fkin  on  each  fide.  For,  as  this  confifts  of  two 
remarkable  tubes ;  therefore  they  are  firft  turned 
out  of  the  bodv,  whilft  the  Worm  is  contradans: 
its  tail,  and  are  left  flicking  in  the  empty  fkin,  as 
I  fhall  more  clearly  deferibe,  when  I  come  to  ex¬ 
plain  the  method  whereby  the  Worm,  when 
changed  into  a  Fly,  breaks  forth  out  of  its  fkin ; 
for  it  then  draws  the  exuviae  from  the  other  pul¬ 
monary  pipes. 


*  The  hardnefs  of  the  exterior  fkin,  in  this  and  many  of  the  other  Worms  which  change  into  Nymphs,  under  a  covering  of  their 
own  outer  fkin,  which  forms  a  kind  of  fhell,  makes  it  appear  ftrange,  that  fo  feeble  a  creature  as  the  young  Fly  can  get  out.  But 
nature  has  provided  for  this.  There  is  always  a  weak  part  of  this  fhell,  where  the  head  of  the  Fly  lies  :  there  are  certain  futures, 
at  which  it  may  eafily  be  burfl  open  :  and  the  means  ordained  for  thefe,  are  the  fwelling  and  fubfiding  of  the  creature’s  head.  This 
becomes  inflated  like  a  blown  bladder,  and  then  Ihrinks  down  again  at  repeated  intervals ;  and  thefe  motions  burfl  the  fhell. 


In 
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In  order  to  place  thefe  truths  the  more  evi¬ 
dently  before  our  eyes,  we  mud  very  cautioufly 
draw  the  Worm  out  of  itsfkin,  at  the  time  when 
it  begins  to  harden  or  grow  ftiff ;  for,  fince  this 
Worm  is  not  yet  in  reality  become  a  Nymph, 
but  has  all  its  parts  difpofed  in  a  different  man¬ 
ner  than  in  the  Nymph  ;  we  may  fee  each  of 
them  in  its  place,  and  where  they  are  refpedively 
fituated  in  this  date  in  the  head  and  tail.  Thus 
I  exhibit,  Tab.  XLI.  Fig.  in.  a  ay  the  antennae 
or  horns,  the  head,  bt  which  I  have  delineated 
fomewhat  too  large  ;  under  the  latter  is  feen  the 
probofeis  or  trunk,  and  on  each  fide  the  firft 
pair  of  legs,  cc  ;  beneath  thefe  appear  the  wings, 
dd ,  and  then  the  fecond,  e  e,  and  third  pair  fj  of 
legs.  Then  follows  the  abdomen,  g,  with  its 
rings,  and  then  the  tail,  h.  In  the  abdomen  are 
very  diftindly  feen  tranfparent  particles  of  fat ; 
and  in  the  tail,  the  pulmonary  tubes  come  in 
view,  difplaying,  or  rolling  out  themfelves,  it. 
It  further  appears  how  even  the  inteftines,  ky  caft 
a  fkin  ;  for  they  remain  fixed  to  the  orifice  of 
the  fundament,  which  opens  in  the  utmoft  part, 
and  is  here  cut  off  from  the  feparated  fkin,  /  ; 
for  the  Worm  does  not  difeharge  its  excrements 
through  the  extremity  of  the  tail,  but  fomewhat 
higher,  where  we  may  like  wife  fee  the  funda¬ 
ment. 

What  I  have  hitherto  advanced,  may  be  feen 
more  evidently  in  the  Nymph ;  in  which  thefe 
parts  are  difpofed  in  their  natural  order,  and  ranged 
beautifully  and  artificially  among  themfelves. 
Here  then  occur  the  antennas,  Fig.  iv.  a  a ,  with 
their  joints :  the  eyes,  b  b,  which  are  now  ar¬ 
rived  at  their  full  fize  :  the  probofeis,  c ,  and 
its  appendages,  fituated  under  the  eyes  on  the 
bread :  the  firft  pair  of  legs  beautifully  folded, 
dd  ;  behind  thefe  are  like  wife  feen  another  pair, 
ee :  under  the  latter,  again  appear  the  wings, 
and  their  artificial  convolutions  and  beautiful 
foldings,  ff  The  body  likewife  exhibits  its  an¬ 
nular  divisions  to  view,  g.  Under  the  fecond 
pair  of  legs,  the  third  pair  likewife  exhibits 
itfelf,  h.  Thofe  black  fpots  alfo  that  are  feen  on 
the  bodv,  and  which  we  fhew  to  be  fituated  in 
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the  Worm,  above  or  over  the  points;  the  pul¬ 
monary  pipes,  are  here  likewife  \ery  diftind  ii. 
But  near  them  are  alfo  prefented  to  our  view  four- 
apertures  of  the  pulmonary  tubes,  kkkky  and 
alio  the  annular  inflexions  of  the  body,  with 
fome  fmall  prominences,  there  {landing  above 
the  furface  of  the  body,  which  have  alfo  caft 
their  {kin.  The  claws  are  tranfparent  in  the 
extremities  of  the  feet ;  and  make  a  beautiful 
figure,  when  the  Nymph,  being  fome  days  old, 
has  loft  the  greateft  part  of  the  fuperfluous  hu¬ 
mours  by  evaporation,  and  in  the  integuments  or 
covers  of  the  membrane,  wherein  it  is  inverted, 
and  in  its  outmoft  fkin  in  which  it  is  involved, 
like  a  tender  birth  newly  brought  to  light,  be¬ 
comes  by  degrees  ftronger  and  more  firm ;  fo 
that  at  length  it  is  able  to  creep  abroad,  and 
break  open  and  caft  oft' both  its  coats  at  the  fame 
time :  that  is,  this  Nymph  is  covered  with  two 
integuments ;  whereof  the  interior  is  a  thin  mem¬ 
brane,  which  very  clofely  inverts  the  Nymph  : 
the  other,  or  exterior,  is  conftituted  by  the  out¬ 
moft  hard  {kin,  within  which  the  little  infed 
has  performed  its  change  in  an  invifible  manner. 
This  is  the  fkin  which  makes  this  infedt  look  like 
a  W orm  at  this  time ;  and  it  is  this  fame  {kin 
which  made  me  give  this  order  of  changes,  the 
name  of  a  Vermiform-Nymph. 

Whoever  therefore  defires  to  have  a  thorough 
knowledge  of  thefe  creatures,  muft  treat  them  in 
all  thefe  ways.  1  have  obferved,  that  in  thofe 
Worms,  which  I  had  newly  drawn  out  of  the 
fkin,  one  might  diftinguifh  plainly  the  mouth 
and  the  points  of  refpiration  ;  even  more  clearly 
than  in  the  Worm  that  is  ftill,  creeping,  fwim- 
ming,  and  is  no  way  changed.  Indeed,  had  I 
not  refolved  to  be  fuccindt  in  this  place,  I  fhould 
deferibe  what  has  been  hitherto  faid  much  more 
at  large,  and  lhould  have  delineated  all  the  parts, 
and  at  the  fame  {hewn  their  fituation  in  the 
Worm  ;  as  alfo  what  pellucid  little  parts  are  ob- 
fervable  therein,  what  their  ftrudlure  is,  their 
motion,  how  the  pulmonary  tubes  are  inferted, 
and  much  more ;  but  I  am  obliged  to  be  fpar- 
ing  of  my  leifure  hours. 

P.  V. 


The  anatomy  of  the  Nymph ,  the  fat ,  the  pulmonary  tubes ,  the  fiomach  and  in¬ 
teftines  :  the  wonder  fid  changes  obfervable  in  the  ovary,  mufcles,  fipinal  marrow , 
and  other  internal  parts  which  infienfibly  come  in  fight . 


r_Tr~‘,HE  Nymph  I  examined  being  frefti  ftript 
of  its  integuments,  was  of  a  bright  green 
colour,  with  white  tranfparent,  and  fome  greenifh 
particles  of  fat :  and  indeed  it  made  a  beautiful 
appearance;  efpecially  as  the  pulmonary  tubes 
were  at  the  fame  time  obferved  to  glitter  like 
pearls.  The  head,  the  legs  and  wings  were  foft 
and  fluid  like  water,  and  when  but  very  lightly 
touched,  they  immediately  difeharged  an  aqueous 
humour.  The  pulmonary  tubes  had  become 
confiderably  fmaller,  narrower  and  more  con- 
traded.  From  the  tail  unto  the  place,  next  be¬ 
low  the  wings,  I  counted  feven  apertures  of  the 
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lungs ;  all  which,  as  well  as  the  rings  of  the 
body  being  clofely  gathered  up  above  eaeh  other, 
differed  very  much  from  the  points  of  refpira¬ 
tion  in  the  Worm  ;  fo  that  therefore  the  Nymph 
was  now  only  one  third  as  big  as  the  W orm  had 
appeared  to  be  before. 

If  this  Nymph  be  laid  on  its  belly,  the  heart 
is  immediately  feen  beating  in  its  back,  without 
any  previous  diffedion  :  this  indeed  appears  very 
rarely  fo  after  the  ineifion  of  the  skin ;  becaufe 
the  heart  then,  by  reafon  of  the  gufhing  out  of 
the  blood,  which  is  aqueous,  and  like  an 
ichor,  prefently  ceafes  its  palpitation.  Immedi- 
O  ately 
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ately  under  the  (kin  are  feen  alfo  the  mufcles 
appointed  for  moving  the  rings  of  the  abdo¬ 
men.  The  next  thing  that  comes  in  fight  is 
the  fat :  this  was  not  much  changed^  here  ; 
but,  upon  viewing  it  in  a  more  adult  Nymph, 
I  found  it  fo  wonderfully  altered,  diminifhed, 
and  extenuated,  that  I  thought  I  faw  not  fat, 
but  a  parcel  of  eggs :  that  is,  its  former  ob¬ 
long,  angulated,  broad  particles,  were  now 
become  almoft  round  and  globular,  Tab.  XLI. 
Fig.  v.  a.  Befides,  alfo,  it  loft  fo  much  by  the 
evaporation,  and  contracted  itfelf  in  fuch  a 
manner,  that  its  diminution  indeed  was  very 
confiderable.  Hence  it  muft  neceffarily  follow, 
that  the  body,  on  account  of  the  great  plenty 
of  the  wafted  fat,  muft  become  more  con¬ 
tracted,  and  pofte fs  a  fmaller  fpace  than  before. 
The  colour  of  this  fat  inclined  to  purple ;  but 
in  the  hinder  part  of  the  belly  it  was  entirely 
green.  Thofe  particles  of  fat  adhered  to  each 
other,  and  alfo  to  the  pulmonary  pipes,  b  b ; 
fo  that,  when  I  touched  them  with  a  fine  fharp- 
pointed  knife,  made  like  a  lancet,  they  parted 
from  each  other  with  the  leaft  motion.  In  the 
Nymph  that  was  very  newly  changed,  the  fat 
became  more  green. 

In  the  ftomach  and  inteftines  alfo  is  ob- 
ferved  a  very  great  and  wonderful  change. 
This,  however,  is  more  or  lefs  obfervable,  in 
proportion  to  the  quantity  of  the  Nymph’s 
fuperfluous  fluids  which  have  exhaled,  and  as 
the  internal  humours  have  been  more  or  lefs 
diflipated.  Hence  it  cannot,  indeed,  be  de- 
fcribed  how  much  the  inteftines  are,  by  reafon 
of  their  habit  and  figure,  altered,  dilated,  or 
contracted  ;  that  is,  according  as  the  fuper¬ 
fluous  moifture  is  more  or  lefs  expelled  by  per- 
fpiration.  Among  all  the  remarkable  changes 
which  I  have  obferved  in  thefe  parts,  I  fhall 
exhibit  that  which,  in  my  opinion,  is  the  moft 
beautiful,  and  fhall  begin  a  defcription  of  it 
from  the  gullet,  Tab.  XLI.  Fig.  vi.  a.  The 
gullet  is  here  obferved  to  be  placed  out  of  the 
horny  parts  of  the  head,  b>  back,  and  con¬ 
tracted  legs.  It  appears  alfo  how  this  gullet 
paffes  c  through  the  aperture  of  the  lpinal 
marrow,  under  the  brain,  and  extends  itfelf  d 
unto  the  ftomach.  The  fuperior  or  upper  part 
of  the  ftomach  is  alfo  found  to  be  contracted, 
as  it  were,  into  five  annular  fmall  rugs,  or 
folds,  through  which  the  pulmonary  tubes  run 
very  beautifully :  and  hence,  on  account  of 
that  contraction,  it  cannot  be  there  feen  how 
the  ftomach  is  circumftanced  on  the  infide.  A 
little  lower,  it  exhibits  quite  another  face  ;  for 
it  is  divided  by  oblong  grooves  or  furrows, 
which,  in  the  figure,  I  have  marked  e  with 
points.  But  as  the  ftomach  is  there  likewife 
inflated,  and  filled  with  a  limpid  humour,  it  is 
therefore  obferved  ƒ  to  be  like  an  open  trans¬ 
parent  tube  in  this  part ;  and  it  is  the  more 
confpicuous,  as  it  is  in  colour  fomewhat  red. 
But  it  is  neceflary  to  obferve,  that  the  part  of 
the  ftomach,  juft  now  defcribed,  eafily  feparates 
from  the  next  inteftine.  The  beginning  of 
this  fmall  inteftine  is  very  beautifully  finuated, 
or  bent,  in  like  manner  as  the  fuperior  or  upper 
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part  of  the  ftomach,  with  fix  foldings,  or,  as  it 
were,  corrugated  convolutions,  g.  Afterwards, 
within  this  inteftine,  is  difcovered  another 
fmaller  inteftine,  b,  which,  being  contained  in 
its  cavity,  and  curled  with  many  windings, 
wonderfully  twifted,  defcends,  //,  and  again 
terminates  underneath,  in  an  open  extremity. 

This  little  inteftine  is  of  a  bright  yellow 
colour,  and  appears  very  plainly  through  the 
larger  inteftine ;  becaufe  the  fluid,  which  is 
in  that  part  of  this  inteftine  that  comprehends 
it,  is  limpid  and  perfpicuous.  If  that  fmall 
inteftine  be  wounded,  the  little  inteftine,  con¬ 
tained  in  it,  may  be  drawn  out  almoft  twice  as 
large  as  it  appeared  in  the  cavity  of  the  larger. 
Then  it  is  manifeft,  that  the  yellow  colour, 
wherewith  its  furface  is  diftinguifhed,  proceeds 
from  the  yellow  fluid  contained  in  it.  What 
the  ufe  of  this  little  inteftine  is,  is  impoflible 
for  me  to  explain  :  in  this  refpeCt,  the  works 
of  God  are  impenetrable.  Nor  fhall  I,  indeed, 
fcruple  to  aflert  here,  that  not  even  one  truth, 
in  refpeCt  to  the  aCtions  of  the  parts  of  animals, 
or  even  of  the  human  body,  is  hitherto  fully 
and  clearly  known  to  us.  Indeed,  thofe  who 
think  the  contrary,  acquiefce  in  imaginations, 
taking  them  for  faCts.  From  my  own  obferva- 
tions  I  fhall  here  add  one  thing,  that  is,  that  I 
have  found  this  little  inteftine  in  the  gut  of  the 
Worm  now  preparing  to  undergo  a  change  : 
and  this  is  the  reafon  which  induced  me  to  at¬ 
tempt  delineating  the  head  of  the  Worm  to  the 
gullet,  though  I  there  reprefent  the  parts  of 
the  Nymph.  I  once  found  that  inward  little 
inteftine  in  an  old  Nymph :  it  was  there  very 
brittle,  and  at  the  fame  time  fomewhat  more 
red,  and  in  a  condition  as  if  it  began  to  wafte 
away.  And  hence  it  likewife  feems  evident, 
why  I  have  not  afterwards  found  it  in  the  Fly. 
Indeed,  in  thofe  Flies,  which  are  very  juft  ex¬ 
cluded,  I  have  feen  that  this  little  inteftine  has 
been  abfolutely  confumed.  Wherefore  one 
may  probably  conceive,  that  this  little  inteftine 
is  the  inward  coat  of  the  fmall  inteftine  in  the 
Worm;  and  that  this  coat,  not  being  caft  out 
whole  and  entire,  is  by  degrees  confumed  in 
the  body.  But  thefe  are  only  my  own  conjec¬ 
tures.  I  remember  I  have  feen  fuch  little  parts 
in  Spiders  too.  I  likewife  find,  that  Thomas 
Willis,  that  celebrated  member  of  the  Britifh 
Society,  obferved  one  inteftine  in  another  in 
the  Earth-Worms.  And  fince  I  here  treat  of 
the  inteftines,  I  cannot  help  taking  this  oppor¬ 
tunity  of  complaining  of  the  ingratitude  cf 
Cafparus  Bartholinus,  junior,  towards  me  :  for 
he,  though  I  had,  out  of  good-nature,  fhewn 
him  all  the  more  uncommon  preparations  and 
fpecimens,  which  I  had  procured  by  the  help 
of  different  anatomical  contrivances;  yet,  in 
revenge  that  he  did  not  fo  far  fucceed  as  to 
make  me  communicate  the  feveral  methods  to 
him,  and  being  full  of  indignation,  he  has  not 
fcrupled  to  objedt  to  my  propofition,  whereby 
I  affirmed  that  I  would  fometime  reftore  the 
certainty  of  the  office  of  fanguification  to  the 
liver.  With  what  eyes  has  this  lyncaean  author, 
who,  in  the  front  of  his  book,  aflumes  the 
4  bombaft 
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bo  mb  aft  title,  Ant  Cczfar ,  aut  nihil ,  i.  e.  a  man, 
or  a  moufe,  difcovered  my  thoughts  fo  far  as 
to  know,  that  I  had  only  one  experiment  for 
this  purpole  ?  Indeed,  my  anatomical  prepa¬ 
rations,  which  he  fo  much  admired,  could  and 
ought  fufficiently  to  have  taught  him,  that  I 
have  not  advanced  that  thefts  rafhly,  or  with¬ 
out  important  experiments.  I  would  therefore 
advife  him  to  contain  himfelf  yet,  and  temper 
his  gall  with  water,  until  I  have  leifure,  and  a 
more  convenient  opportunity,  to  treat  this  fub- 
jeCt,  and  folve  the  feveral  doubts  which  I  have 
laid  hitherto  occurred  to  me.  I  fhall  then 
fhew  the  experiments,  and  affign  the  reafons, 
which  confirm  me  in  this  opinion.  And  thefe 
are  the  very  words,  wherein  I  propofed  to  the 
public  the  laid  thefts,  in  my  notes  on  the  Pro¬ 
dromus  of  the  famous  Hornius.  But  he  that 
is  bent  on  revenge,  has  in  view  only  the  mon- 
ftrous  images  of  his  own  thoughts.  In  the 
mean  time,  however,  as  I  have  there  mentioned 
experiments  and  reafons,  this  rafh  young  man 
might  have  concluded  from  thence,  that  I  was 
provided  with  more  experiments,  to  demon- 
ftrate  this  thefts,  than  that  trifling  one,  which 
I  really  do  not  acknowledge  to  be  mine,  in  the 
place  above  cited.  Nay,  I  join  with  this  good- 
natured  Bartholinus,  who,  like  a  Butterfly,  has 
yet  fcarce  crept  out  of  his  Chryfalis,  that  the 
experiment,  confidered  by  itfelf,  contributes 
nothing  to  ftrengthen  my  thefts :  fo  that  it 
therefore  appears,  that  he  would  refute  what 
he  himfelf  does  not  underhand,  and  perhaps 
is  not  capable  of  underftanding.  But  1  return 
to  my  hiftory,  which  I  hope  will  be  more  ule- 
ful  than  a  controverfy  of  this  nature.  In  treat¬ 
ing  this  fubjeCt  hereafter,  I  (hall  only  explain 
what  is  pertinent  to  the  matter  itfelf,  leaving 
altercations  to  thofe  who  love  them. 

Below  the  place  where  the  little  inteftine, 
before  defcribed,  is  leen  within  the  inteftine  of 
the  Worm,  the  fmall  gut  is  again  diftended, 
equal,  lmooth,  and  moderately  large ;  but  then 
a  kind  of  fmall  tube,  Tab.XLI.  Fig.  vi.  k , 
is  inferted  therein,  which  is  divided  into  vef- 
fels,  either  vafa  varicola,  or  rather  the  caeca, 
or  clofed  guts.  Thefe  vefiels,  like  fo  many 
fmall  inteftines,  difcharge  themfelves  into  the 
beginning  of  the  great  guts,  where  the  latter 
are  united  with  this  dilatation  of  the  fmall. 
Thefe  blind  or  clofed  guts  are  of  a  wonderfully 
elegant  conftruCtion,  and  two  of  them  are 
found  commonly  filled  with  a  whitilh  humour; 
which  in  the  more  adult  Nymph,  I  obferve,  is 
by  degrees  lent  alfo  to  the  great  guts. 

This  fubftance  is  fometimes  beautifully  di¬ 
vided,  as  it  were,  into  knots;  and  is  likewife 
inwardly  feparated,  mm,  by  a  more  limpid  fub¬ 
ftance,  which  feeins  mixed  among  it,  like 
whey  ;  that  nothing  can  fcarce  be  exhibited 
to  the  eve  more  artificially  and  beautifully  dif- 
pofed,  or  more  confpicuous.  The  figure,  I 
have  given,  exhibits  only  a  fmall  part  of  this 
elegance,  and  that  is  but  rudely  drawn  or  deli¬ 
neated  ;  becaufe,  to  exprefs  it  accurately,  there 
would  be  need  of  a  much  larger  figure.  Thefe 
clofed  vefiels  cannot,  but  with  very  great  diffi- 
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culty,  be  feparated  from  the  fat  that  is  annexed 
to  them ;  and  this  difficulty  is  the  greater,  be¬ 
caufe  that  white  fubftance  is  not  found  in  every 
part  of  them.  Hence  it  is,  that  they  are  very 
eafily  broken.  But  this  happens  ftill  eafier  in 
the  Worm,  becaufe  the  blind  vefiels  are  more 
ftrongly  connected  in  it ;  fo  that  it  requires 
more  labour  to  difeover  them  there.  They 
difperfe  themfelves,  nn,  with  various  and  won¬ 
derful  windings  and  convolutions,  through  the 
whole  belly ;  for  they  are  feen  no  more  in  the 
thorax  of  the  Nymph,  which  is  all  filled  up 
there  with  the  mufcles  of  the  legs,  and  other 
parts.  We  at  length  obferve,  that  the  two 
fuperior  or  uppermoft  of  thefe  inteftines  unite, 
o ;  and  one  of  them  is  likewife  divided  twice 
on  the  infide,  and  twifted  into  admirable  wind¬ 
ings,  pp :  this  goes  towards  the  great  gut,  into 
which  it  difeharges  its  contents.  The  other 
lower  pair,  wherein  the  above  mentioned  divi- 
fion  of  the  white  fubftance  is  exprefied,  m 
are  likewife  twifted  into  various  windings,  q  y, 
and  at  length  terminate  r  in  the  clofed  tube. 
The  fourth  of  thefe  inteftines  is  circumftanced 
in  the  fame  manner,  ss  for  after  various  con¬ 
volutions,  it  terminates  at  laft  alfo  in  the  blind 
annular  duCt,  /. 

The  colon  is  alfo  every  where  uneven,  with 
many  knotty  dilatations,  u.  Thefe  are  produced 
by  the  white  fubftance  found  in  its  cavity, 
whilft  the  little  inteftine  hath  been  contracting 
itfelf  in  thofe  parts,  where  it  contains  a  lefs 
quantity  of  that  fubftance.  A  little  lower  is 
feen  a  larger  knot  x  in  this  inteftine,  filled  with 
a  black  fubftance.  And  at  length  two  more 
dilatations  occur  yy  in  it,  which  poflefs  thofe 
places  of  the  inteftine,  which,  by  the  help  of 
the  humours  that  flow  into  them,  fwell  into 
very  large  bags.  But  as  the  little  infeCt,  af¬ 
ter  putting  on  the  form  of  a  Fly,  fecretes  and 
difeharges  that  colluvies  of  humours ;  hence 
thefe  windings  may  be  properly  called  the 
cloaca,  or  fewer.  Laftly,  one  may  fee  the 
reCtum,  or  ftraight  gut;  and  underneath,  in 
the  tail,  the  podex,  or  orifice  through  which 
the  ipteftines  difcharge  themfelves,  2;,  in  the 
laft  ring  of  the  abdomen.  I  have  alfo  judged 
it  proper  to  delineate  this  ring,  as  it  coheres 
with  the  anus,  in  order  to  reprefent  more  clear¬ 
ly  all  the  things  which  I  have  mentioned. 

When  the  Nymph  is  older,  I  have  fome¬ 
times  found  its  ftomach  filled  with  a  green 
fluid :  but  when  it  approaches  to  the  change 
of  its  Ikin,  in  order  to  acquire  in  a  fhort  time 
the  form  of  a  Fly,  its  ftomach  and  inteftines 
are  found  fo  confiderably  contracted,  and  by 
degrees  become  fo  much  fhorter,  that  one 
would  affirm  one  had  difleCted  another  animal, 
unlefs  one  had  obferved  all  thefe  chances,  ac- 
cording  as  they  gently  lucceed  each  other  from 
the  beginning. 

In  the  lower  region  of  the  belly  the  caecum 
and  reCtum,  or  blind  and  ftraight  guts,  are  ex¬ 
panded  at  that  time  very  wide  ;  and  are  found 
to  be  fwollen,  glittering,  and  fmooth,  on  ac¬ 
count  of  the  white  moiftures  or  humours  which 
are  mixed  with  a  chalky  matter.  Thefe  hu¬ 
mours, 
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mourSj  flowing  out  of  the  wounded  cloaca,  or 
liver,  render  every  thing  muddy;  and,  when 
thrown  into  the  water,  they  likewife  foul  and 
deflroy  its  clcarnefs. 

The  double  ovary  *,  which  appears  of  a 
whitifh  aqueous  colour  in  the  young  Nymph, 
is,  in  the  more  advanced  flate,  of  a  pale  yellow 
colour.  But  if  the  Nymph  is  to  change  its 
{kin  immediately,  it  appears  to  be  a  beautiful 
green.  In  the  region  of  the  abdomen,  wheie 
The  ovary  extends  itfelf  to  the  thorax,  are  feen 
two  empty  curled  bags.  They  are  the  two 
pneumatic  veficles,  as  I  fhall  {hew  more  at 
large  in  the  hiftory  of  the  parts  of  the  perfect 
Fly.  In  the  extremity  of  the  body,  between 
the  laft  rings,  appear  three  very  beautiful 
tranfparent  knots ;  each  of  which,  being  fup- 
ported  by  its  own  footftalk,  cafts  a  fkin,  and 
difclofes  itfelf,  when  wounded.  What  thefe 
little  parts  are,  I  cannot  determine  :  I  have  dis¬ 
covered  only,  that  they  belong  to  the  genital 
organs  of  the  female  ;  for  I  never  law  them  in 
the  males,  and  therefore  I  tin  all  delineate  them 
in  the  figure  of  the  latter. 

The  male  part,  at  the  fame  period  of  ma¬ 
turity,  became  by  degrees  confpicuous ;  and, 
from  a  thin  aqueous  humour,  having  acquired 
fufficient  firmnefs,  they  had  obtained  a  limpid 
and  pellucid  whitenefs.  The  mufcles  in  the 
bread:  are  at  this  time  much  more  compact, 
and,  from  a  pale  white,  become  of  a  purplifh 
colour.  In  the  young  Nymph  they  were  foft, 
mucous,  and  like  veal-jelly,  and  had  no  firm¬ 
nefs. 

But  much  more  remarkable  than  thefe  are 
thofe  changes,  which,  by  a  flow  accretion  of 
parts,  are  feen  in  the  head,  eyes,  pulmonary 
tubes,  and  fat,  which  may  be  feen  there  in  a 
very  abundant  quantity ;  and  alfo  in  the  horny 
little  bones,  which  firfi  confifted  only  of  hu¬ 
mours,  as  it  were,  and  membranes.  But  I 
now  pafs  thefe  things  by,  without  further  no¬ 
tice,  becaufe  1  fhall  hereafter  make  mention  of 
fome  of  them  in  the  Fly  itfelf.  Above  the 
brain  are  fituated  two  white,  foft,  little  parts, 
fomewhat  like  knots,  which  rife  like  two  horns: 
they  are  annexed  to  the  fides  of  the  thorax, 
and  reft  on  the  ftomach,  as  on  a  balls  or  foun¬ 
dation.  But  what  thefe  little  parts  are,  as  alfo 
their  ufe,  I  am  likewife  hitherto  ignorant. 

I  afterwards  likewife  obferved  in  a  Nymph, 
which  I  found  dead  in  its  fkin,  that  the  purple 
fat  was  there  variegated  with  white  fpots.  The 
little  inteftine,  which  I  before  deferibed  to  be 
contained  within  one  of  the  inteftines,  lay  loofe 
therein,  without  adhering  any  where,  and  was 
curled ;  but  that  part  of  the  inteftine,  which 
encloied  it,  teemed  to  be  very  confiderably  di¬ 
lated.  The  uvea  of  the  eyes  was  of  a  very 
beautiful  bright  purple.  Here  and  there,  in 
the  abdomen,  were  feveral  fmall  Worms ; 
fome  of  which  were  already  changed  into 
Nymphs,  and  appeared  to  me  as  if  they  were  to 
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be  transformed  into  Flies  very  foon.  It  would 
require  a  large  treatife  to  deferibe  how  luch 
things  are  produced  in  the  bodies  of  other  in- 
feds,  and  what  ftrange  and  unheard-of  things 
may  be  here  further  obferved.  So  admirably 
does  God  fhew  himfelf  before  our  eyes !  and 
probably  the  relation  would  not  be  believed,  if 
I  deferibed  and  delineated  that  a  Nymph  i flues 
out  of  one  fpecies  of  Caterpillars,  which  be¬ 
longs  to  the  fecond  mode  of  the  third  order ; 
and  that  out  of  this  Nymph  the  Butterfly  is 
afterwards  produced  ;  and  that  out  of  the  fame 
fpecies  comes  a  Worm  alfo,  which  is  again 
changed  into  a  Nymph,  according  to  the  firft 
mode  of  the  third  order,  and  at  laft  affumes 
the  form  of  a  Fly.  And  further,  that  out  of 
the  fame  fpecies  of  Caterpillars,  arife  two  or 
three  Worms,  which  are  again  changed  into 
Nymphs  of  the  fourth  order,  and  thefe  after¬ 
wards  into  fo  many  Flies.  Laftly,  that  thirty, 
eighty,  nay  one  hundred  Worms  have  iffued 
thereout,  which  have  been  likewife  firft  changed 
into  Nymphs,  and  afterwards  into  Flies.  I 
have  feen  thefe  twelve  changes,  which  are  very 
worthy  of  notice,  diftinétly  in  only  one  fpecies 
of  Caterpillars.  And  now,  at  length,  I  have 
learned  that  all  thefe  wonderful  effects  of  Na¬ 
ture  obtain  likewife  in  water-in fedts ;  but  this 
I  have  not  yet  fufficiently  traced. 

Though  the  changes  of  the  inteftines,  a  lit¬ 
tle  Before  enumerated,  are  very  lingular  in  the 
Worm  and  Nymph  of  which  I  treat,  thofe 
which  the  fpinal  marrow  undergoes  deferves 
yet  the  greateft  notice,  and  that  preferably  to 
the  reft.  For  as  this  marrow  in  the  Worm 
was  twilled,  as  it  were,  into  a  curled  lock ;  fo, 
on  the  other  hand,  we  find  it  extended  very 
ftraight  in  the  Nymph,  and  almoft  all  its 
eleven  knots,  Tab.  XLI.  Fig.  vu.  i,  2,  3, 
&c.  dragged  or  feparated  from  each  other. 
This  is  chiefly  feen  about  the  laft  knots ;  but 
not  about  the  foremoft  knots,  or  thofe  next  to 
the  brain,  a ;  near  or  on  the  upper  part  of 
which  I  have  delineated  the  cornea  of  the  eyes. 
The  firft  knot,  b,  preferved  its  former  fituation; 
but  the  four  fubfequent  knots,  c,  having  fuf- 
fered  a  quite  difterent  change,  were  prefled 
clofer  to  each  other  than  before,  and  expanded 
to  a  confiderable  bump  or  fwelling ;  and 
therefore  the  nerves,  fpringing  from  thence, 
were  now  conveyed  in  a  very  different  manner. 
Nay,  further,  the  origination  of  the  fpinal 
marrow  is  alfo  feen,  ilretched  and  extended 
between  the  firft  and  fecond  knot :  and  this, 
indeed,  may  be  perceived  ftill  more  plainly 
about  the  fixth,  feventh,  and  eighth  knot ; 
and  therefore  only  the  three  lowed:  knots,  d, 
remain  in  their  former  fituation;  though  the 
laft  of  them  is  likewife  more  confpicuous  than 
the  two  next  above.  If  we  would  here  follow 
Reafon  as  our  guide,  fine  would  certainly  have 
rather  dictated,  that  the  convolution  of  the 
marrow  in  the  Nymph  is  extended  in  the 


I  his  double  conftruflion  of  the  ovary  is  almoft  univerfal  in  flying  infedls,  and  it  is  the  fame  in  almoft  all  the  kinds  of  fifties  ; 
and  the  vail  number  of  eggs  bears  likewife  an  analogy.  In  many  filh  the  body  of  the  female  is  filled  with  this  ovary,  as  entirely 
as  in  infefls.  The  intent  of  Nature  ieems  to  be  the  providing,  from  the  abundant  eggs  and  young  of  fome  kinds,  food  for  the 
others ;  for  it  never  could  be  the  intent,  that  all  the  eggs  contained  in  thefe  ovaries  ihould  yield  perfect  infefts. 

Worm ; 
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Worm,  fince  the  Worm  is  two  thirds  longer 
than  the  Nymph :  and  hence  it  fliould  feem 
neceflary,  that  the  marrow  in  the  Nymph  mult 
be  thus  twided,  by  reafon  of  the  contraction 
of  the  body,  which,  as  it  were,  accommodates 
itfelf  thereto  fpontaneoufly.  But  experience 
teaches,  -that  all  our  reafonings  here  are  of  no 
confequence. 

Wherefore,  if  any  one  well  confiders  thefe 
changes  and  extenlions  of  the  nerves,  and  the 
knots  of  the  fpinal  marrow,  he  will  clearly  fee, 
that  the  change  of  the  Worm  into  a  Nymph, 
and  of  the  Nymph  into  a  Fly,  the  infeCt,  in 
the  mean  time,  being  one  and  the  fame,  is, 
in  reality,  very  miraculous,  and  may  be  called, 
as  it  were,  a  new  creation,  or  rather  genera¬ 
tion  ;  the  true  caufes  of  which  we  are  at  as 
great  a  lofs  to  invelligate,  as  the  nature  of  God, 
who  is  the  author  of  this  work.  This  fhould 
certainly  excite  us  to  acknowledge  the  offen- 
live  cloud  of  our  own  blind  ignorance  in  every 
thing,  and  afterwards  to  ceafe  from  pride  and 
arrogance.  It  teaches  us  alfo,  how  largely  the 
miracles  of  God  are  exprefled  in  thefe  fmall 
creatures :  they  are,  as  it  were,  fpontaneoufly 
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evident  to  any  one,  with  the  lead  pains,  in  the 
invedigation.  However,  one  may  obferve, 
that  fuch  changes  are  likewife  obferved  in 
the  larger  animals ;  for  the  fpinal  marrow 
of  the  embryo,  which,  in  the  beginning,  is 
hardly  larger  than  a  pea,  is  alfo  infenfibly 
expanded  as  it  grows  larger :  yet  one  can¬ 
not,  on  the  other  hand,  deny  that  this  is 
only  a  fimple  augmentation  of  the  parts, 
which  produces  fuch  changes  in  the  larger 
animals.  But  in  the  infeCts  there  is  obferved 
a  remarkable  tranfpofition  of  the  parts,  and  an 
admirable  accretion  of  the  vifcera;  which,  as 
it  is  performed  in  a  fmall  fpace  of  time,  de¬ 
ferves  to  be  called  miraculous,  nor  can  it  by 
any  means  be  didin&ly  explained  :  for  our  eyes 
never  difcover,  nor  can  they  ever  difcover,  how 
thefe  things  are  really  executed.  Add  to  this, 
that  the  adult  animal  here  grows  young  as  it 
were  again,  and  mud  receive  other  additions, 
until  it  is  at  length  cloathed  in  a  more  noble 
body  :  all  which  tend  to  the  honour  and  glory 
of  God,  the  Supreme  Deity,  the  Author  of  all 
thefe  miracles. 


CHAP.  VI. 

Of.  the  true  manner  in  which  the  Nymph  breaks  out  of  its  outer  and  inner  coats  \ 
fo  that ,  by  a  kind  of  vifible  refurredlion ,  the  creature  afterwards  affmnes  the 
form  of  a  Fly.  Alfo  of  the  ptdmonary  tubes  and  mtefiines ,  the  coats  of  which 
are  drawn  of ,  and  left  in  the  exuviae. 


WPI E  N  the  time  approaches,  in  which 
the  hidden  infeCt,  now  changed  into 
a  Nymph,  in  its  outmod  uncad  coat,  is  to  at¬ 
tain  the  form  of  a  Fly,  which  change  it  per¬ 
forms  in  the  fpace  of  eleven  days,  the  fuper- 
fluous  humours,  wherewith  its  members  are 
fwollen,  are  fird  infenfibly  expelled  by  perfo¬ 
ration.  The  little  body  of  the  Nymph  alfo, 
as  hath  been  obferved  before,  is  contradted 
unto  the  fifth  ring  of  the  fkin :  and  hence  the 
four  lad  rings  of  the  abdomen  and  tail  become 
empty  and  hollow,  or  are  all  filled  with  air, 
through  the  aperture  of  the  refpiratory  orifice 
in  the  tail.  The  Nymph  likewife  yet  draws  its 
breath  through  the  fame  aperture. 

If  you  defire  to  fee  this,  expofe  the  Nymph 
a  little  to  the  rays  of  the  fun,  and  afterwards 
put  its  tail  into  water.  Thus  you  will  find, 
that  it  will  breathe  dronger  than  it  did  before, 
and,  by  exprefling  an  air-bubble  out  of  its 
body,  and  again  fucking  it  in,  will  manifedly 
perform  the  adtion  of  infpiration  and  exfpira- 
tion. 

The  anterior  part  of  the  Nymph’s  body 
likewife  draws  back  from  the  fkin,  and  having 
partly  deferted  the  beak,  head,  and  fird  ring 
of  the  bread,  the  little  infedt  afterwards  lies 
at  red  within  its  fkin  ;  until  its  exhaling  mem¬ 
bers  have  acquired  due  drength  and  firmnefs 
to  break  open  thofe  two  membranes,  where¬ 
with  it  is  now  furrounded,  and  hindered  from 


coming  into  light.  All  thefe  things  mud  be 
here  remembered,  that  what  I  fhall  fay  here¬ 
after  may  be  properly  underdood. 

If,  however,  the  outer  fkin  be  opened  about 
this  time,  very  wonderful  varieties  of  colours, 
fuch  as  one  can  fcarce  imagine,  prefent  them- 
felves  through  the  inner  fkin,  with  which  the 
Nymph  is  covered.  Some  of  the  parts  are 
changed  from  white  into  black;  others  are  of 
a  yellow,  purple,  brown,  or  very  black  colour, 
like  pitch  ;  others,  from  aqueous,  have  become 
membraneous ;  and,  from  this  latter  date,  again, 
become  hard :  fome  become  flefhy ;  others 
again  acquire  an  horny  or  bony  hardnefs,  fo 
that,  when  prefled,  they  crack  and  break 
afunder. 

It  is  likewife  obferved  at  this  time,  that  the 
whole  body  becomes  infenfibly  fhaggy,  and 
the  feet  and  claws  begin  to  move.  All  thefe 
things  may  be  didinCtly  feen,  provided  one 
opens  one  of  thofe  Nymphs  condantly  every 
day,  until  the  time  of  change.  But,  for  this 
purpofe,  it  is  neceflary  to  lay  them  on  white 
paper  in  an  earthen  dilh,  or  glafs  faucer,  and 
then  to  make  them  fomewhat  moid  with  water, 
and  keep  them  under  a  glafs.  In  this  cafe, 
the  paper  ferves  the  Nymphs  to  fix  their  claw9 
in,  when  they  come  forth  under  the  form  of 
a  Fly ;  and  I  pour  in  a  little  water,  to  preferve 
them  from  drying  and  fuffocation. 

When  the  creature  is  at  length  to  come  in 

P  fight, 
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fight,  the  outmoft  fkin  of  the  Worm  begins  to 
move  about  the  third  and  fourth  anteiior  ring, 
Tab.  XLII.  Fig.  i.  a.  This  motion  arifes 
from  hence,  that  the  infeót,  now  hidden 
within  the  fkin,  ufes  all  its  efforts  to  promote 
its  exclufion,  and  to  quit  its  inmoft  coat  as 
well  as  its  exterior  fkin  together,  at  one  and 
the  fame  time.  This  is  conftantly  the  courfe 
of  nature,  in  our  fourth  order  of  changes.  It 
is  obferved,  on  this  occafion,  that  the  fkin  is 
divided  into  four  parts  :  hence  it  happens,  that 
the  third  b  of  the  foremoft  rings,  and  alfo  the 
fifth,  c,  are  partly  feparated ;  and  even  thefe, 
as  well  as  the  fourth  above,  open  very  regu¬ 
larly  and  orderly  in  the  breaft.  After  this,  the 
infeót  immediately  breaks  open  its  inner  coat, 
with  which  it  is  immediately  inverted,  and  carts 
it  off,  together  with  the  fkin,  breaking  forth 
from  thence  under  the  beautiful  form  of  a  Fly, 
Fig.  ii.  a. 

But  I  would  have  it  here  obferved,  that  the 
breaking  open  of  the  outmoft  fkin,  as  now  ex¬ 
plained,  is  not  at  all  cafual  or  accidental ;  but 
is  perfectly  ordained  by  a  conftant  order,  fince 
it  always  proceeds  in  the  fame  manner  in  all 
thefe  changes.  The  fkin  alfo  is  in  thofe  places, 
where  it  is  broke  open,  fo  circumftanced  by 
the  all-wife  Author  of  Nature,  that  it  eafily 
opens,  as  if  joined  together  by  futures. 

When  the  Fly  is  thus  produced,  its  wings 
are  not  immediately  obvious,  or  diftinótly  vi- 
fible ;  but  are  curled  up,  and  wrinkled  into 
folds,  in  the  fame  manner  as  I  have  exhibited 
in  the  Nymph.  However,  in  the  fpace  of  a 
quarter  of  an  hour,  which  is  well  worth  ob- 
ferving,  we  fee  that  they  are  difplayed  and 
extended,  and  become  lmooth.  The  caufes 
of  this  fudden  effeót  are  the  blood  and  air, 
which  are  then  impelled  forcibly  into  the  vert- 
fels  of  the  wings  and  pulmonary  tubes:  there¬ 
fore,  if  the  wings  about  this  time  be  wounded, 
they  fhed  fome  fmall  drops  of  the  creature’s 
blood,  like  clear  flowing  water  ;  and  this  never 
happens  afterwards,  when  the  wings  are  once 
expanded  and  dried,  though  you  wound  them 
never  fo  often. 

When  the  wings  are  expanded,  the  little 
in  fed:  difcharges  three  or  four  fmall  drops  of 
muddy  water,  and  immediately  enters  into  an¬ 
other  ftate  of  life  :  for  the  creature,  that  lived 
before  in  water  and  mud,  now  wanders  thro’ 
the  air,  carried  by  very  fwift  wings,  and  vifiting 
the  graffy  fields  and  meadows,  enjoys  a  more 
noble  and  happy  kind  of  life. 

In  the  fame  quarter  of  an  hour,  wherein 
this  creature  is  produced,  it  hath  alfo  acquired 
the  knowledge  of  every  thing  neceffary  to  do 
what  it  ought,  and  to  avoid  what  may  preju¬ 
dice  it ;  wherefore  it  nevet  afterwards  has  oc¬ 
cafion  of  a  tutor,  or  director  for  any  thing. 
Hence  the  birth  of  this  infeót  by  far  excels  the 
unfortunate  condition  of  man,  after  he  is  born. 
He  for  fome  years  increafes  or  grows  up,  as  it 
were,  in  difagreeable  circumftances,  before  he 
has  reafcn,  or  a  knowledge  of  thofe  things 
which  he  ought  to  do,  or  avoid :  but,  on  the 
contrary,  this  infeót  is  of  full  maturity  when 
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born  ;  nor  does  it  increafe  any  more  after  the 
quarter  of  an  hour,  in  which  its  birth  is  corn- 
pleated  ;  but  it  feeds  itfelf  with  a  mort  diftin- 
guiihed  kind  of  pleafure,  and  lives  on  dew  and 
fugared  liquors,  which  it  finds  in  the  meadows 
and  flowers:  indeed,  it  fometimes  nourilhes 
itfelf  with  blood,  to  the  juft  punifhment  of  the 
fins  of  Man,  who  is  more  miferable  than  the 
Worm  fixed  to  the  earth,  and  thrown  into  this 
world  as  into  exile.  This  Fly  naturally  tor-^ 
ments  cows  and  cattle,  that  ferve  for  the  ufe  of 
man,  in  fuch  a  manner,  that  they  run  through 
the  fields  mad,  as  it  were,  with  pain. 

Relying  with  juft  reafon  on  thefe  things,  I 
can  at  length  affirm,  that  the  aforefaid  meta- 
morphofis  of  the  Worm  into  a  Nymph,  under 
which  change  the  Nymph  is  for  fome  time,  as 
it  were,  dead,  and  deftitute  of  motion,  and, 
after  the  fhort  fpace  of  eleven  days,  increafes 
into  a  Fly,  by  the  wonderful  alterations  of  the 
internal  parts;  may  be  juftly  compared  to  the 
true  refurreótion  from  the  dead,  or,  as  it  were, 
to  a  new  generation.  The  human  underftand- 
ing  is,  indeed,  amazed  at  this ;  but  at  the  fame 
time  we  are  taught  thereby,  as  with  a  vifible 
example,  how  near  our  refurreótion  and  refor¬ 
mation  is,  when  we  love  God  above  all  things, 
and  our  neighbour  as  ourfelves ;  in  which  con- 
fifts,  indeed,  the  real  metamorphofis  of  the 
human  mind.  This,  having  then  caft,  off  the 
ancient  dirt  of  avarice,  pride,  and  envy,  and 
changing  thofe  vile  paffions  for  the  molt  fwcet 
and  gentle  love  of  Chrift,  lives  afterwards 
eternally  in  a  more  perfeót  body. 

The  Fly,  thus  produced  from  the  Nymph, 
exhibits  two  antennas,  or  horns,  Tab.  XLII. 
Fig.  ii.  a,  on  the  head.  The  four  anterior 
legs  are  jointed  to  the  lower  part  of  the  thorax. 
The  two  laft  are  feen  bbbb  under  the  porterior 
part  of  the  body,  and  fhew  very  diftinótly 
their  joints,  and  the  two  claws,  with  which 
their  extremities  are  fortified.  Two  little  ap- 
apertures  are  feen  in  the  upper  part  of  the  tho¬ 
rax;  but  its  porterior  region  is  girded  round 
with  a  beautiful  margin,  near  which,  on  each 
fide,  are  feen  two  little  parts,  with  globular  ex¬ 
tremities,  deftgned  for  making  a  noife  or  found. 
The  two  wings  are  affixed  cc  to  the  fhoulder- 
blades.  The  body,  d,  is  divided  by  fome  yel¬ 
low  fpots,  with  black  horny  or  bony  rings, 
which  are  beautifully  adorned  above  and  about 
the  fides  with  fine  hairs.  I  had  once  intended 
to  delineate  thefe  things  magnified ;  but  I  am 
now  fo  ftinted  in  time,  that  I  cannot  execute 
this  defign. 

The  other  miracles  of  God,  fhewn  in  this 
infeót,  muft  be  now  exhibited  to  view;  I  mean, 
thofe  which  occur  in  the  fkin,  and  in  the  inner 
integuments,  which  have  been  forfaken  by  this 
Fly.  I  ftiall  now  fhew  thefe  exuvis,  or  caft 
parts,  diffeóted  and  magnified  by  a  microfcope. 
In  the  hinder  part  of  the  outer  lkin,  the  caft 
off  pulmonary  tubes,  a  a,  which,  upon  the 
Worm’s  being  changed  into  a  Nymph,  and 
contraóting  its  body  into  the  fourth  annular  in- 
cifion,  had  feparated  from  its  interior  parts, 
ftill  adhere  to  the  fecond,  third,  and  fourth 
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rings :  and  as  the  body  was  wrinkled  at  that 
time,  it  happened  that  thefe  pulmonary  tubes 
were  turned  out  of  it,  through  the  pollerior 
apertures  of  the  tail,  and  remained  fixed  to  the 
refpiratory  points  or  breathing-holes  of  the 
outer  fkin.  From  confidering  therefore  this 
polition  of  the  exuvias,  it  is  eafy  to  underftand 
how  the  infed;  has  at  that  time,  befides  other 
changes,  fulfered  fo  great  a  contraction  of  its 
body.  The  extended  extremities,  or  ends  of 
thefe  pulmonary  pipes,  being  protended  for¬ 
wards,  are  Curled  and  twified,  b  b ;  which  pro¬ 
ceeds  from  hence,  that  when  the  Worm  con¬ 
tracts  its  body  upwards,  from  the  tail  to  the 
thorax,  thefe  pulmonary  tubes  are,  by  their 
own  infections,  and  this  force,  thrown  out  of 
the  body  :  and  hence  it  happens,  that  thefe 
being  afterwards  left  to  themfelves,  they  fly 
back,  as  it  were,  and  from  ftraight  run  into 
curled  firings  or  cords.  This  I  once  plainly 
faw,  when  I  opened  the  fkirt  about  that  time. 

The  like  operation  has  place  alfo,  with  re- 
fpeCt  to  the  inner  c  coat  of  the  inteftines; 
which  then  likewife  feparates  from  the  body, 
and  remains  fixed  to  the  fkin,  very  beautifully 
reprefenting  the  complicated  web  of  a  Spider. 
Within,  in  this  little  inteftine,  which  is  of  a 
beautiful  white  colour,  are  found  fome  par' 
tides,  like  grains  of  fand,  clear  as  alum,  and 
confifting  of  many  points  and  divifions.  I  firft 
thought  thefe  were  fand  ;  but  I  afterwards  faw 
that  when  they  were  mixed  with  fpirit  of  vi¬ 
triol,  they  fermented  very  firongly,  which  is 
not  a  property  of  fand.  And,  therefore,  as  I 
am  unable  to  explain  the  nature  of  many  other 
parts,  fo  I  do  not  know  what  this  fubfiance  is ; 
whether  it  be  of  any  ufe  in  the  body,  or  whe¬ 
ther  it  probably  contains  the  calcarious,  chalky, 
and  alcaline  particles  of  excrements  ?  I  there¬ 
fore,  here  again,  candidly  confefs  my  own  great 
ignorance.  If  we  invert  this  part  of  the  in- 
teftines,  and  the  tail,  we  may  likewife  fee  how 
the  feparating  inteftine,  Tab.  XLII.  Fig.  iv.  a> 
inwardly  detaches  itfelf  from  the  inner  cavity 
óf  the  ftraight  gut  or  reCtum,  b ;  and,  when  fe- 
parated,  remains  fixed  to  the  external  orifice  of 
the  fundament,  which  opens  c  within  the  outer 
fkin.  This  I  have  roughly  delineated,  the 
better  to  explain  it. 
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In  the  anterior  or  fore-part  of  the  Worm’s 
extivias,  are  feen  the  legs,  beak,  eyes.  Fig; 
hi.  d ,  and  fkull,  e ,  left  and  caft  oft'  together 
There  is  likewife  feen  the  coat,  which  parted 
f  from  the  internal  furface  of  the  gullet  and 
ftomach.  But  it  is  neceflary  to  take  notice! 
here,  that  every  thing,  hitherto  mentioned, 
happens  when  the  creature  firft  aflumes  the 
form  of  a  Nymph. 

When  it  afterwards,  upon  breaking  forth 
under  the  form  of  a  Fly,  quits  this  outmoft 
fkin  and  the  inward  pellicle  together,  there  are 
again  other  remarkable  things  obferved,  which 
I  fhall  now  defcribe.  In  the  firft  place,  I  ex¬ 
hibit,  as  now  caft  off,  gg,  the  hitherto  hidden 
inward  coat,  which  had  inverted  all  the 
Nymph’s  limbs  and  parts,  and  which  is  now 
irregularly  broke  open  in  the  fore-part,  toge¬ 
ther  with  its  outmoft  fkin.  This  may,  indeed, 
be  eafily  done,  on  account  of  its  thinnefs.  In 
its  hinder  part,  one  may  fee  where  the  tail,  bt 
or  the  extremity  of  the  Fly’s  body,  was  before 
fituated  within  it.  In  each  fide  of  this  fkin 
are  feen  the  pulmonary  tubes,  rolled  out,  and 
all  terminating  ii  in  a  pointed  extremity,  like 
fo  many  finall  tops  or  points  of  needles,  tho’ 
each  of  them  may  be  very  eafily  feparated  into 
many  branches. 

But  it  muft  be  here  again  obferved,  that 
thefe  pulmonary  tubes  do  not  feparate  or  go 
off,  when  the  Worm  is  changed  into  a  Nymph : 
for,  other  wife,  the  Worm  muft  have  crept  out 
of  its  external  fkin ;  as,  indeed,  is  always  the 
cafe  in  fome  other  orders  of  tranfmutations. 
But  fince  that  does  not  hold  here,  therefore 
the  moft  wife  Creator  has  ordained  that  thefe 
changes  fhall  happen,  when  the  Worm,  on 
forfaking  both  its  fkins  together  at  the  fame 
time,  and  being  cloathed  in  more  noble  orna¬ 
ments,  and  under  this  form  afterwards  dig¬ 
nified  with  the  name  of  a  Fly,  is  to  come 
to  light.  Thefe  things,  indeed,  afford  us  mat¬ 
ter  very  worthy  of  confideration.  We  are  ex¬ 
cited  to  induftry  not  only  by  the  fmall  Ant, 
but  may  draw  knowledge  and  learning  from 
the  contemptible  Fly.  And  thus  all  things 
tend,  at  length,  to  the  honour  and  love  of  the 
Supreme  Architecti,  whofe  works  are  evidently 
the  open  books  of  Nature. 


*  It  is  unlverfal  among  infedls,  that  the  creature  which  has  put  off  its  exuviae,  or  caft  its  fkin,  immediately  appears  much  larger 
than  it  was  before.  This  is  indeed  true  in  fadt,  as  well  as  in  appearance.  The  body  has  by  degrees  grown  under  the  Ikin,  till  it 
is  too  large  for  it ;  and  this  is  the  very  reafon  of  the  throwing  it  off.  As  the  increafe  has  been  gradual,  and  the  parts  are  foft,  the 
Ikin  has  preffed  them  together,  and  they  lie  clofe ;  but  as  foon  as  this  Ikin  is  caft  off,  they  diftend  themfelves,  fo  as  to  appear  in 
their  proper  form. 


CHAP, 
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CHAP.  VII. 

I Treating  very  particularly  of  the  Afllus,  or  Gadfly ,  and  its  external  and  internal 

parts ,  as  well  male  as  female. 


OW  that  we  have  feen  the  order  in 
which  the  Worm  grows  or  increafes  into 
a  Nymph,  and  how  this  latter  is  at  length 
changed  into  a  Fly,  and  confequently  appears 
under  three  different  forms,  though  it  always 
remains  one  and  the  fame  infedt ;  it  is  necef- 
fary,  for  my  purpofe,  to  exhibit  particularly 
the  parts  of  the  Fly.  This  I  fhall  now  at¬ 
tempt  to  do,  and  I  fhall  begin  with  the  male ; 
and  afterwards  defcribe  thofe  parts  in  the  fe¬ 
male,  which  cannot  be  feen  in  that  fex. 

The  male  Gadfly,  confidered  externally, 
fhews  itfelf  divided  into  the  head,  the  thorax 
or  bread:,  and  the  abdomen  or  body.  Thefe 
three  parts  are  joined  together,  as  it  were,  by 
a  fmall  filament ;  and  this  makes  a  mofl:  beau¬ 
tiful  figure  in  Wafps.  This  is  the  reafon  why 
thefe  creatures  are  called  infedts. 

In  the  head  the  eyes,  horns,  and  probofcis 
or  trunk,  are  very  confpicuous.  The  eyes  are 
fmooth,  of  a  dark  brownifh-green  colour ;  and 
they  leem  fpotted,  upon  a  tranfparent  gold- 
coloured  ground.  Their  ftrudlure  is  like  that 
of  the  Bee’s  eyes ;  for  each  confifts  of  a  col¬ 
lection  of  many  leflfer  eyes,  between  the  hexa¬ 
gonal  diviflons  of  which  fome  hairs  are  flut¬ 
tered  up  and  down.  A  fmall,  black,  horny 
margin  divides  thefe  eyes  one  from  the  other. 
The  hinder  part  of  this  margin,  which  lies 
upwards  towards  the  thorax,  is  likewife  adorned 
with  three  larger  eyes  ;  the  two  hindmoft  of 
which  are  fomewhat  fmaller,  and  the  two  fore 
ones  as  large  again.  In  the  neck,  or  where 
the  beginnipg  of  the  medullary  fubftance  is 
joined  to  the  cerebellum  in  us,  there  are  ob- 
ferved  two  yellow  fpots. 

In  the  foremoft  region  of  the  head,  where 
the  margin  juft  mentioned  reaches  towards  the 
mouth,  two  very  beautiful  horns,  of  an  ob- 
fcure  blackifh  colour,  are  placed  in  the  middle. 
Thefe  are  divided  each  into  eight  joints,  where¬ 
of  the  lower  are  longeft,  and  are  fet  with  fine 
hairs.  About  the  mouth  are  likewife  feen  a . 
conflderable  number  of  hairs,  of  a  glittering 
deep  gold  colour.  The  mouth  has  no  open¬ 
ing,  as  in  other  infedts ;  for  the  probofcis  or 
trunk,  like  an  hollow  little  tongue,  is  here 
placed  in  the  mouth ;  and  through  it,  as 
through  an  hollow  tube,  the  Fly,  when  eating, 
conveys  its  food  into  the  ftomach. 

By  prefling  the  thorax  with  the  fingers,  this 
probofcis  will  come  in  fight  out  of  the  mouth: 
in  its  fore  part  appear  two  oval  bubbles,  Tab. 
XLII.  Fig.  v.  a,  the  middle  parts  of  which 
are  applied  to  each  other  lengthwife,  and  be¬ 
tween  thefe  the  food  paffes  to  the  ftomach. 
Their  upper  part  is  beautifully  divided  with 
various  pulmonary  tubes,  which,  like  fo  many 
femi-circles,  run  from  one  fide  to  the  other. 
The  probofcis  alfo  has  briftly  hairs  b  b  on  each 
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fide  of  it,  which,  arifing  out  of  the  outer  fkin 
of  the  mouth  or  lips,  hide  the  trunk  itfelf, 
when  drawn  back  by  the  Fly.  The  inferior 
or  lower  part  of  the  probolcis  has  two  fmall 
c  c  appendages  ;  out  of  the  ends  of  which, 
confifting  of  a  black  horny  bone,  likewife  arife 
fome  hairs.  They  are  jointed  into  a  Angular 
kind  of  black  d  horny  triangular  bone,  which 
gives  conflderable  ftrength  to  the  membranous 
parts  of  the  tube,  which  lupports  the  probof¬ 
cis.  Beneath  this  is  afterwards  feen  another 
horny  bone,  which  is  of  a  different  figure,  e. 
I  have  not  yet  been  able  to  difcover  the  acu¬ 
leus  or  fling  in  this  Fly,  though  it  fhews  itfelf 
very  vifibly  in  the  Horfefly,  which  carries  it 
enclofed  in  a  fmall  fheath.  Whether  the  great 
tendernefs  and  finenefs  of  the  fling  prevented 
my  finding  it,  or  whether  I  miffed  difcovering 
it,  I  cannot  fay.  Neither  can  I  explain  in 
what  manner  this  little  infedl  fucks  the  blood, 
fince  I  have  never  learned  this  from  obferva- 
tion.  I  have  faid,  indeed,  in  my  general  hif- 
tory  of  infedts,  that  thefe  little  creatures  had  a 
fling  or  point  in  their  mouth ;  which,  I  believe, 
to  this  time  is  the  general  conftrudtion,  tho’  I 
cannot  at  prefent  demonftrate  it. 

The  fhape  of  the  thorax  on  the  upper  fide,  or 
in  the  back,  is  oblong,  and  it  is  moderately  hard 
like  a  horny  bone.  It  is  in  fome  of  thefe  Flies, 
covered  very  thick  with  fine  hairs.  Its  upper 
part  is  bent  a  little  inwardly  at  each  fide :  and 
hence  it  happens,  that  two  holes,  as  it  were, 
are  there  formed ;  befiaes,  each  fide  of  it  is  fet 
with  thin  hairs.  In  the  lowed:  region  of  the 
thorax  are  feen  fix  legs;  they  are  articulated  to 
the  thorax.  Each  of  thefe  legs  confifts  of  five 
joints ;  the  laft  of  which  is  again  fubdivided  into 
five  Angle  joints,  and  is  armed  with  two  redifh 
claws,  having  their  extremities  as  black  as  pitch. 
All  thefe  joints  have  alfo  briftly  hairs,  and  are 
conftrudted  or  formed  of  a  horny  or  bony  mat¬ 
ter,  fomewhat  hard  like  lobfter-fhells  :  within 
this  the  mufcles,  vefiels  and  nerves  are  placed. 
On  the  upper  and  hinder  part  of  the  thorax  are 
two  wings,  of  an  even  and  generally  fmooth 
furface;  though  they  have  fome  few  hairs  dif- 
perfed  over  them.  A  conflderable  number  of 
pulmonary  pipes  is  alfo  diftributed  through  thefe 
wings,  and  thefe  divide  them  as  fo  many  fmall 
nerves.  The  membranous  parts  of  the  wings 
are  fomewhat  wrinkled,  or  plaited  with  fmall 
folds,  and  they  are  of  a  colour  approaching  to  a 
pale  red.  The  wings  are,  by  the  help  of  their 
joints,  connected  with  the  back ;  where  the 
mufcles,  which  move  them,  are  inferted  therein. 
Four  fmall  folds  of  the  wings  are  likewife  feen 
there  ;  whereof  the  lower  are  beautifully  fur- 
rounded  with  hairs  ;  and  where  the  contracted 
wing  refts,  they  are  received  by  a  kind  of  hole 
or  pit,  confpicuous  in  each  fide  of  the  thorax  ; 
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and  this  likewife  has  feme  fetaceous  hairs,  but 
not  placed  fo  regularly.  Near  thefe  appear  two 
globales,  each  of  which  is  fupported  by  a  bent 
or  crooked  fmall  foot  or  peduncle,  and  thefe  re- 
femble  the  iron  head  of  a  hammer.  All  the 
little  parts,  juft  now  enumerated,  ferve  for  mo¬ 
dulating  the  air ;  for,  as  this  is  driven  out  of  the 
thorax  into  thele  cavities,  hence  is  produced 
that  cradling  noife  in  the  fides  of  the  body,  made 
by  the  Fly  when  it  difplays  its  wings  in  flying. 
The  malleoli,  or  little  hammers,  in  particular,  are 
very  beautiful,  and  fuch  are  found  almoft  in  all 
Flies:  but  I  never  law  them  in  any  fpecies  of 
Bees ;  that  is,  the  Bees  have  four  wings :  and 
therefore  they  produce  their  found  or  noife  in  a 
quite  different  manner.  The  fame  may  bealfo  ob- 
ferved  in  Locuftsand  Graflioppers.  Indeed  every 
kind  of  infeCt  has  particular  inftruments  to  vi¬ 
brate  and  modulate  the  air.  The  part  of  the 
back  oppofite  to  the  abdomen,  is  adorned  with 
a  yellow  margin  ;  out  of  which  arife  two  fbarp- 
pointed  little  parts,  like  fliarp  needles,  terminated 
by  black  points.  However,  you  may  more  ea- 
fliy  difcover  thefe  little  parts  by  the  touch  than 
by  the  fight,  becaule  they  are  furrounded  with 
a  great  number  of  hairs. 

The  abdomen,  in  like  manner,  confifts  of  a 
horny  or  bony  fubftance,  and  being  fet  all 
round  with  hairs,  has  five  yellow  fpots  on  each 
fide,  which  fare  here  and  there  as  if  folded 
up,  and  laid  fmooth,  and  without  hairs.  It  is 
moreover  divided  into  feveral  rings,  which  are 
difpofed  in  the  fame  manner  in  the  male  as  in 
the  female  :  though,  in  refpeft  to  the  particular 
ftrudure,  there  is  fome  difference  between  them, 
as  far  as  they  conftitute  the  Fly’s  tail ;  but  this 
difference  cannot  be  feen,  unlefs  when  thefe 
parts  are  preffed  backwards. 

As  to  the  external  parts,  there  is  no  difference 
between  the  male  and  female,  except  with  re¬ 
gard  to  the  bsgnefs  of  the  body :  the  male  is  a 
full  third  part  lels  than  the  female,  which  is  like- 
wile  the  cafe  in  the  Worm  alfo,  and  the  Nymph  ; 
for  thofe  which  are  to  produce  males,  are  lefs 
than  thofe  which  are  to  yield  females.  The  fe¬ 
male  muft  carry  in  it  an  ovary,  which,  as  it 
contains  fo  great  a  number  of  eggs,  that  it  can¬ 
not  be  comprehended  in  a  narrower  compafs, 
it  is  therefore  neceffary  that  floe  fhould  have  a 
larger  body.  To  make  this  the  more  evident,  I 
fhall  now  defcribe  the  inward  parts  of  the  Fly, 
and  their  difference  in  the  male  and  female.  Let 
it  be  here  obferved,  that  it  is  a  female  I  have 
delineated  here,  and  defcribed  in  general. 

Before  I  proceed  to  the  internal  parts,  I  muft 
obferve,  that  all  the/Flies  which  belong  to  this 
fpecies,  do  not  exaClly  agree  with  one  another, 
in  regard  to  their  fpots,  colours  and  hairs,  which 
is  alfo  the  cafe  in  their  Worms ;  between  which 
there  is  great  difference  in  regard  to  their  paler 
or  fuller  colour. 

Now,  if,  in  order  to  fettle  the  diffeCtion  of 
thefe  Flies,  you  defire  to  kill  them  in  fuch  a 
manner  as  not  to  hurt  any  of  the  parts,  there 
is  nothing  fo  proper  for  this  purpofe  as  fpirit  of 
wine,  in  which  they  die  immediately  :  however, 

I  could  not  entirely  kill  the  Worm  in  this  liquor. 
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I  have  killed  a  young  Fly  in  the  fpace  of  three* 
hours,  by  the  fmell  of  Brafil  tobacco,  put  near 
it  in  a  flask :  and  this  indeed  I  have  often  done 
fince. 

In  the  head  of  a  male  Fly  of  this  fpecies,  two 
days  old,  I  obferved  that  little  particles  of  fat  be¬ 
came  confiderably  fmaller  than  I  before  defcribed 
them  in  the  Nymph.  When  I  had  afterwards 
removed  the  cornea  from  the  eyes,  the  colour 
of  the  uvea,  which  ftill  lay  within  that,  appeared 
of  a  bright  red.  I  obferve  alfo,  that  the  colour 
of  the  uvea  is  very  different  in  proportion  to  the 
age  of  the  Flies :  for  thofe  that  have  very  re¬ 
cently  caft  their  skin,  fometimes  fliew  the  uvea 
of  a  very  beautiful  and  full  orange  colour. 

All  the  muffles  of  the  legs  and  wing5,  which 
are  inffrted  in  the  horny  or  bony  inverting  coats 
of  thefe  parts,  were  in  this  Fly  entirely  perfect. 
1  found  little  fat  here.  But  the  belly,  when 
opened,  appeared  to  be  very  full  of  it.  This  fat 
was  of  a  purple  colour,  and  its  particles  globular  5 
fo  that  at  fir ft  fight  I  took  them  for  eggs.  Thefe 
fat  particles  very  eafily  feparate  at  this  time  from 
the  pulmonary  pipes.  Thefe  tubes  were  become 
much  lefs,  and  more  contracted,  on  account  of 
the  great  lofs  of  the  confiderable  coats  which  they 
had  caft  off ;  but  I  could  not  find  any  tube  among 
them  dilated  into  veficles,  as  is  the  cafe,  in  many 
other  infeCfs.  I  further  obferved  alfo,  that  the 
largeft  branches  of  the  pulmonary  tubes,  which 
I  have  before  defcribed  in  the  Worm,  were  here 
in  the  Fly  compreffed,  and  infenfibly  worn  away, 
as  it  were,  or  abolifhed :  and  the  fame  thing  is 
true  with  refpedt  to  the  bags,  out  of  which  the 
Silkworms  fpun  their  filken  threads. 

I  obferved  alfo  two  confiderable  pneumatic 
bladders  of  a  pear-like  fhape ;  one  of  which  I 
here  delineate,  Tab.  XLV1I.  Fig.  vi.  a.  They 
were  large,  and  very  much  dilated,  and  were 
fomewhat  curled  in  the  curvature  of  their  tops, 
in  the  manner  of  thofe  little  purfes,  in  which  the 
earth  Spiders  carry  their  eggs  about  them  :  this 
happens  probably,  becaufe  thefe  bladders  have  not 
been  extended  as  much  as  they  might.  Each  of 
thefe  was  terminated  by  a  clofer  tube,  b ,  com- 
pofed  of  orbicular  rings;  out  of  the  fides  of  this 
other  fmall  branches,  cc,  iffued  here  and  there; 
two  of  which  I  here  exhibit  magnified.  Thefe 
pulmonary  tubes  are  principally  conveyed  to¬ 
wards  the  fides  of  the  body,  under  the  wings, 
and  there  forming  fmall  orifices,  they  afford  the 
air  by  which  the  Fly  makes  or  produces  its  noife. 

The  ftomach  and  inteftines  were  in  this  Fly 
very  much  contracted.  I  found  a  little  air  in  the 
ftomach,  and  in  its  hinder  part  near  the  pylorus, 
a  brownifti  yellow  fluid.  The  little  inteftine 
found  in  the  other  inteftine,  was  wanting  in  this 
fubjeCt,  having  been  wafted  away.  The  four 
convolutions  of  the  four  doled  or  blind  inteff 
tines,  were  here  found  forced  out  of  the  breaft 
into  the  belly.  The  reCtum  fhewed  itfelf  di¬ 
lated  to  a  confiderable  width,  and  filled  with  a 
white  moift  fubftance  like  chalk. 

Below,  in  the  abdomen,  were  feen  the  genital 
parts ;  the  penis,  the  tefticles,  and  the  feminal 
bladders.  The  penis  is  fituated  underneath, 
within  the  laft  ring  of  the  abdomen,  thro’  which 
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it  ereds  and  (Fetches  itfelf.  Its  forepart  is  divided 
into  three  horny  or  bony  points,  Tab.  XL VII.  Fig. 
vix.  1 1 ,  variegated  with  a  palifh  yellow  colour, 
fomewhat  approaching  to  red :  the  middle  one 
of  thefe  is  properly  the  penis,  which  can  ered  it¬ 
felf  internally,  and  pu(h  through  the  homy  little 
bone,  wherewith  its  hinder  parts  are  inverted. 
It  is  connected  as  by  two  joints,  b  b,  with  black 
horny  little  bones,  twirted  into  ferpentine  wind¬ 
ings,”  which  I  here  reprefent,  joined  to  the  hin¬ 
der  part  of  its  horny  fheath.  Moreover,  this 
can  bend  itfelf  in  fome  degree  about  the  middle,  c; 
its  cafe,  or  (heath,  being  there  a  little  more  mem¬ 
branous  :  hence  the  penis  feems  to  exhibit  a 
joint  in  that  part.  The  laft  or  extreme  ring  of 
the  belly,  wherewith  the  penis  is  articulated,  is 
likewife  adorned  with  two  margins  or  verges, 
which  are  fmall,  horny,  or  bony,  black,  and 
coniiderably  ftrong,  d  d  ;  and  in  the  fore¬ 
part,  are,  as  it  were,  jointed  with  the  horny 
little  bones,  which  are  bent  in  a  ferpentine  man¬ 
ner  ee.  I  have  here  delineated  that  ring  open:  for 
all  thefe  horny  little  bones  are  clofely  joined  to¬ 
gether,  and  cover,  as  it  were,  the  penis. 

The  foft  and  nervous  part  of  the  penis, 
twirted  in  a  ferpentine  ƒ  manner,  runs  inwardly 
into  the  cavity  of  the  abdomen,  and  is  there  at 
length  dilated  into  a  confiderable  knot,  g  ;  into 
which  the  tefticles,  h  b,  and  feminal  veficles,  i  i, 
difcharge  their  fperm  through  four  orifices,  and 
thus  convey  it  to  the  penis.  The  tefticles,  when 
difleded,  (hew  themfelves  to  be  compofed  of 
very  numerous,  fmall,  very  fhort  and  tender  k  k 
tubes,  with  their  ends  clofed  ;  all  which  threw 
their  fperm  into  the  vas  diferens,  /,  by  which  it 
is  conveyed  on  further.  The  feminal  veficles 
are  not  fo  confiderable;  but  they  deferve  notice, 
on  account  of  fome  bendings  and  curlings,  mm-, 
they  terminate  in  delated  extremities.  Their 
fperm,  as  well  as  that  of  the  tefticles,  is  white  ; 
though  the  tefticles  are  not  fo  white  as  the  femi¬ 
nal  veficles. 

The  fpinal  marrow  is  here  difpofed  in  the 
fame  manner  as  it  is  in  the  Nymph. 

I  find  the  fame  parts  in  the  female  as  in  the 
male ;  only  that  an  ovary  is  found  in  that  fex, 
inftead  of  the  male  genital  organs.  This  ovary 
is  divided  into  two  parts,  Tab.  XLII.  Fig.  vm. 
a  a ,  and  being  b  faftened  to  the  laft  rings  of  the 
abdomen,  it  opens  there  by  a  large  orifice,  and 
difcharges  its  eggs ;  thefe  the  Fly  always  drops 
into  the  water:  this  is  likewife  the  practice  of 
the  Perlaor  Dragon-fly.  Thefe  hinder  rings  of 
the  body,  are  here  and  there  very  beautifully  va¬ 
riegated  with  black,  horny,  or  bony  fpots  of  dif¬ 
ferent  figures,  c  c  c,  and  are  likewife  beautifully 
adorned  all  round  with  hairs  d. 

The  eggs  in  the  ovary  feem  to  be  exactly  fphe- 
rical,  and  to  exhibit  each  an  opening  in  the 
middle  of  it,  ee  e  :  but  this  is  only  a  falie  appear¬ 
ance,  produced  from  their  too  obfcure  colour. 
In  reality  thefe  eggs,  are  oblong ;  and  they  become 
the  longer  and  more  acute,  f  as  alfo  larger  and 
more  confpicuous,  the  longer  time  has  parted 
fince  the  Fly’s  change;  fo  that  they  infenfibly 


fill  the  body  more  and  more.  But  if  thefe  eggs 
be  laid  before  a  microfcope,  that  magnifies  in  a 
great  degree;  then  their  real  figure  is  difcovered, 
together  with  the  pulmonary  tubes,  g,  which 
conned;  them  every  where,  and  which  furnifh- 
ing  many  lhoots,  b,  diffufe  i  i  themfelves  through 
the  whole  ovary  in  feveral  beautiful  branches. 
No  veins  or  arteries  are  feen  here  ;  becaufe  thefe 
little  creatures  have  white  blood,  as  alio  on  ac¬ 
count  of  their  great  fmallnefs. 

In  the  young  Fly  thefe  eggs  are  very  tender, 
and  of  a  beautiful  colour ;  which  becomes  the 
ftronger  or  fuller,  in  proportion  to  its  age.  In 
one  ovary  of  this  kind,  I  have  diftindly  counted 
about  four  hundred  and  forty  eggs :  hence  it  is 
evident,  what  a  great  number  of  Worms  one 
Fly  may  produce. 

I  have  placed  water,  fweetened  with  fugar,  be¬ 
fore  fome  of  thefe  Worms ;  but  they  did  not  touch 
it,  and  died  the  fourth  day.  Others  lived  much 
longer,  and  the  more  lo,  the  more  they  were 
expofed  to  the  cold  and  rain ;  for  then  aJmoft 
all  infeds  abftain  from  eating.  I  have  negleded 
to  offer  them  blood. 

In  one  of  thefe  Flies,  which  I  opened  alive, 
all  the  fat  was  confumed,  fo  that  no  part  of  it 
remained,  but  thofe  purple  little  membranes, 
with  which  I  had  obferved  it  before  furrounded. 

Laftly,  near  the  orifice  of  the  ovary,  which 
difcharges,  Tab.  XLII.  Fig.  vm.  k,  itfelf,  thro’ 
two  duds,  I  have  difcovered  thofe  three  very 
beautiful  little  knots,  whereof  I  have  before  made 
mention  in  the  Nymph.  The  extremities  of 
thofe  Nymphs  are  twirted,  /,  or  turned  like  a 
fnail-fhell :  and  they  are  then  infleded  or  bent,  m, 
in  a  Angular  manner,  then  curled,  j z,  and  run 
towards  the  laft  ring  of  the  belly,  and  are  placed  o 
near  the  ovary.  Where  thefe  knots  form  m  their 
bending,  fomething  like  a  common  membrane 
joins  them  together.  But  if  they  be  difleded, 
there  are  as  many  pulmonary  tubes  feen  enclofed 
therein,  as  they  are  in  number.  The  coat  or 
membrane,  which  inverts  thefe  pulmonary  tubes, 
entirely  dries  away  and  perifhes,  if  thefe  are  put 
on  a  glafs,  and  leaves  the  tubes  bare  with  open 
cavities.  By  opening  the  faid  knots  alio,  one 
may  turn  the  air-tubes  out  of  them  unhurt. 

The  ufe  of  thefe  little  parts  is  utterly  unknown 
to  me ;  I  cannot  even  conjedure  for  what  purpofe 
they  are  formed.  There  are  alfo  many  other  parts 
of  this  in  fed,  concerning  which  I  am  as  much  at 
a  lofs.  Wherefore,  all  who  read  thefe  matters,  as 
well  as  myfelf,  being  convinced  of  our  igno¬ 
rance  therein,  are  obliged  fubmit  to  before  God  ; 
who  hath  (hewn  himfelf  fo  incomprehenfible 
and  adorable  in  this  infed.  We  are  obliged  to 
extol  him  with  praifes,  for  that  he  hath  been 
gracioufly  pleafed  to  difcover  to  us  fo  many,  and 
fuch  great  things  in  this  creatüre.  If  we  cultivate 
and  exercife  together  thefe  two  duties  under  fuch 
refearches,  the  vifible  things  will  ferve  to  excite 
and  encourage  us  to  know  and  fee  God,  from 
thofe  objeds  which  he  created,  and  to  love  him 
cordially,  and  like  children,  as  the  iupreme  ve¬ 
nerable  Deity. 


'The  End  of  the  Hifory  of  the  Gadfy. 
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A  Letter  written  by  the  author  to  Mr.  Lhevenot ,  on  the  nature  and  a7iatomy  of  the 
TV or 77i  bred  in  rotten  cheefei  or  the  Acarus ,  and  called  by  us  the  Mite ,  a?id  of 
the  Fly  produced  from  it* 


Sir, 

Doubt  not,  but  at  the  time  when  you  held 
weekly  conferences  at  your  houfe  in  Paris, 
and  thereby  made  it  a  general  place  of  meet¬ 
ing  for  the  learned,  fome  of  your  inquiries 
turned  on  the  nature  of  Mites,  their  fingular 
difpofition,  and  furprifing  manner  of  their 
fpringing  up  into  the  air.  I  therefore  take 
the  liberty  of  fubmitting  this  little  treatife  to 
your  judgment,  which  I  refpetft  and  value  in¬ 
finitely  more,  than  the  opinions  of  many  of 
the  profeffed  litterati  of  the  prefent  age,  whofe 
inquiries  into  natural  things,  feldom  go  deeper 
than  the  furface. 

I  am  not  ignorant,  that  the  illuftrious  Redi 
has  wrote  with  great  knowledge  and  accuracy 
concerning  Worms,  which  are  bred  in  cheefe  j 
but  I  know  alfo,  that  he  could  not  poffibly  be 
thoroughly  acquainted  with  all  the  circum- 
ftances  remarkable  in  thofe  infeóts  ;  and  that 
the  great  number  of  uncommon  experiments 


which  he  propofes,  could  not  but  hinder  him 
from  applying  himfelf  thoroughly  to  all  parts 
of  the  fubjedt,  efpecially  as  he,  at  the  fame 
time,  paid  his  attendance  at  the  court  of  the 
great  duke  of  Tufcany. 

I  have  therefore  taken  upon  me  to  lay  be¬ 
fore  you,  moft  illuftrious  philofopher,  a  full 
account  of  this  little  Worm,  and  its  Fly,  their 
external  appearance,  their  difpofitions,  and  their 
internal  ftrudture  j  for  I  can  take  upon  me  td 
affirm,  that  the  limbs,  and  other  parts  of  this 
Worm  are  fo  uncommon  and  elegant*  and  con¬ 
trived  with  fo  much  art  and  defign,  that  it  is 
impoffible  not  to  acknowledge  them  the  work 
of  infinite  power  and  wifdom,  to  which  no¬ 
thing  is  hid,  nothing  impoffible.  You  will 
fee  thefe  minute  creatures  have,  as  well  as  the 
greateft,  a  brain,  nerves,  mufcles,  lungs,  falival 
duds,  a  ftomach,  fmall  and  large  inteftines,  caeca, 
or  blind  guts,  pinguiferous  or  fat  membranes* 
and  the  feveral  other  vifeera* 


The  external  parts  of  the  Mite . 


A  Lthough  this  Worm  is  very  common,  I 
Fx*  have  thought  it  not  amifs  to  give  a  figure 
of  it  at  its  full  growth,  and  of  its  natural  fize, 
Tab.  XLIII.  Fig.  i.  as  names  are  equivocal, 
and  there  are  many  who  know  but  little  of  it. 
Thefe  fmall  creatures  being  generally  held  in 
deteftation,  though  fome  eat  them  voluptuoufly 
with  the  reft  of  the  cheefe,  from  a  vulgar  no¬ 
tion,  that  they  are  formed  out  of  the  beft  parts 
of  it ;  whereas  in  reality,  they  proceed  folely 
from  the  eggs  of  a  common  Fly,  as  I  fhall 
prefently  demonftrate.  But  before  I  under¬ 
take  to  explain  the  difpofition  of  this  Worm, 
and  give  fome  account  of  its  internal  parts,  as 
they  appear  on  diftedion  ■,  I  fhall  deferibe  its 
external  parts,  as  well  as  fuch  internal  ones,  as 
the  tranfparency  of  the  outer  ones  affords  us 
an  opportunity  of  examining,  without  being 
obliged  to  diffed,  it. 

The  Mite,  when  viewed  with  the  micro- 
fcope,  appears  divided  into  twelve  fedions  or 
rings,  Fig.  ii.  1,2,  3,4,5,  6,7,8,9,10,11,  12. 
The  firftof  thefe  rings,  properly  fpeaking,  forms 
the  head  <7,  the  fkin  of  which,  as  likewife  that 
of  every  other  part,  is  tough  and  firm  like  a 
piece  of  parchment  ;  fo  that  it  is  no  eafy  mat¬ 
ter  to  break  or  wound  it,  though  the  Worm 
leaps  with  a  furprifing  violence,  on  being  ever 
fo  gently  touched.  The  forepart  of  the  head 
is,  in  a  manner,  divided  or  feparated  into  two 
tubercules,  from  which  arife  two  very  ffiort 


antennas,  or  horns.  Between  thefe  two  divi- 
fions  of  the  head,  there  conftantly  appears, 
through  the  tranfparent  fkin  that  covers  it,  a 
fmall  particle,  which,  like  the  head,  confifts 
alfo  of  two  divifions.  This  little  particle  really 
contains  the  organs  conftituting  the  mouth* 
which  are  of  a  fubftance  between  bone  and 
horn,  and  produce  on  their  forepart  two  little 
black  claws,  which  ferve  the  Worm  not  only 
as  fuch,  but  likewife  for  feet,  and  in  the  place 
of  teeth.  We  may  alfo  clearly  perceive  thro’ 
the  infed’s  tranfparent  skin,  that  it  can  move 
thefe  claws  in  and  out,  together  with  the  al¬ 
ready-mentioned  parts  of  the  mouth,  in  the 
fam'e  manner  as  the  Snail  thrufts  out,  or  draws 
in,  its  head  and  horns. 

The  next  ring  is  very  remarkable  on  this  ac¬ 
count,  that  the  pulmonary  tubes  of  the  infed 
fcarcely  open  any  where  elfe,  except  in  the 
hindermoft  ring  of  the  body,  where  there  are 
two  more  :  I  could  never  difeover  any  other 
breathing-holes,  or  apertures,  in  this  infed. 
Thofe  in  the  front  ring  next  to  the  head,  are 
very  large.  Thefe  extremities,  or  rather  the 
beginnings  of  the  lungs,  Tab.  XLIII.  Fig.  11.  b. 
are  curioufly  contrived,  and  elegantly  conftrud- 
ed.  On  the  forepart,  where  they  are  thruft  out 
beyond  the  skin,  they  are  of  a  membranaceous 
fubftance,  fomewhat  white,  and  very  delicate  ; 
a  little  lower  they  fwell,  as  it  were,  into  a  fmall 
belly,  and  grow  yellowilh,  and  in  fome  mea- 


*  It  has  been  a  cuftom  to  call  any  fmall  creature  found  in  cheefe,  in  Latin,  Acarus,  and  in  Englifh,  Mite.  This  author  takes  the 
the  accuftomed  liberty  of  fpeech,  and  gives,  in  the  prefent  account,  the  name  Mite  to  the  Maggot  of  a  fmall  Fly  ;  but  the  creature 
we  commonly  call  Mite  in  England,  and  which  is  moft  univerfally  called  Acarus  in  Latin,  is  of  a  different  kind  ;  it  is  made  fmaller 
than  this  Maggot,  and  appears  like  a  moving  particle  of  dull.  This  is  the  Acaris  of  the  antients,-  which  Ariftotle  obferved  in  de¬ 
cayed  Bee;-wax,  and  was  called  the  leaft  object  of  the  human  fight.  This  Mite  has  fix  legs,  an  oval  or  rounded  body,  with  a  hard 
fkin,  and  very  diftinguilhable  eyes.  The  Maggot  here  treated  of  under  the  fame  name,  is  a  creature  altogether  diftin£t. 

fure 
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fare  to  appear  of  a  golden  brlghtnefs.  After 
this,  they  grow  narrower  towards  the  third 
ring,  where  we  may  plainly  perceive,  through 
the  infeed's  clear  skin,  that  after  acquiring  a 
filver  whitenefs,  like  mother  of  pearl,  they  unite 
with  the  branches  of  the  trachea,  ferving  as 
larynxes.  One  great  advantage  the  infeed 
draws  from  thefe  openings, '  being  placed  fore- 
wards,  near  the  beginning  of  the  third  ring,  is, 
that  when  it  draws  in  its  head  and  legs,  as  it 
burrows  in  the  moift  cheefe,  thefe  larynxes  are 
covered  by  the  folding  of  the  skin.  A  contri¬ 
vance  worthy  of  its  great  Author,  the  foie 
fountain  of  every  thing  good  and  wonderful. 
Within  the  third  ring  there  plainly  appears, 
through  the  tranfparent  skin,  the  two  great 
branches  of  the  wind-pipe,  which  communi¬ 
cate  about  the  beginning  of  the  fourth  ring,  by 
a  very  confpicuous  anaftomofis  or  inofculation. 
There  are  alfo  many  other  fmaller  branches  of 
the  trachea  iffuing  from  the  two  great  branches, 
which  are  placed  within  the  third  ring  j  and 
thefe  fmall  branches  afcend  towards  the  fecond 
ring,  and  toward  the  head.  I  have  omitted 
thefe  ramifications  in  the  drawing,  for  fear  of 
rendering  it  confufed.  There  appear  befides, 
tho’  fomewhat  obfcurely,  fome  other  internal 
parts,  through  thefe  rings.  In  the  fourth  ring 
there  are  feen  two  more  branches  of  the  tra¬ 
chea,  iffuing  on  each  fide  of  the  bread;  from 
the  two  main  trunks  cc.  Of  the  two  fmall 
branches  lad  mentioned,  one  goes  to  the 
fourth,  and  the  other  to  the  fifth  ring,  where 
they  join  the  branches  fpringing  from  the  tra¬ 
chea  in  this  place  by  a  double  inofculation,  or 
anadomofis,  that  is  eafily  difcernible. 

I  do  not  find,  that  the  greater  branches  of 
the  wind-pipe  form  a  mutual  inofculation,  or 
anadomofis  with  each  other,  any  where,  ex¬ 
cept  about  the  beginning  of  the  fourth  ring  ; 
but  the  fmaller  branches  arifing  from  the  fides 
of  the  greater,  and  which  appear  very  didincdly 
on  each  fide  of  the  body  extended  all  over 
the  annular  divifions,  communicate  with  each 
other  in  a  very  obvious  and  confpicuous  man¬ 
ner.  This  may  be  bed  feen  on  the  declivity  of 
the  bread  and  belly,  above  the  borders  vifible 
in  thofe  places,  as  alfo  in  the  rings  of  the  left 
fide,  marked  in  the  figure  with  the  numbers 
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5,  6,7,  8,  9,  10,  ii,  12,  and  the  letters,  Tab. 
XL1II.  Fig.  ii.  ddd,  &c.  There  appear,  be¬ 
fides  many  other,  fmaller  branches  in  the  fame 
places,  which  fpring  from  the  greater,  and  ex¬ 
tend  to  the  vifcera  within. 

All  the  other  rings,  from  the  fifth  to  the 
eleventh,  are  condrucded  alike  ;  and  the  rami¬ 
fications  of  the  pulmonary  tubes,  which  die w 
themfelves  thro’  thefe  rings,  are  nearly  of  the 
fame  form  :  the  principal  difference,  and  that 
too  is  only  accidental,  as  it  is  called,  is,  that  the 
other  internal  parts  of  the  Worm  fhew  them¬ 
felves  a  great  deal  more  plainly  thro’  fome  of 
the  rings,  than  they  do  thro’  others.  In  the 
fifth  ring  fome  particles  of  fat  may  be  dif- 
cerned  thro’  the  skin  e,  and  fome  more,  tho’ 
very  faintly,  in  the  fixth.  In  the  feventh  and 
eighth,  I  could  perceive  fome  of  the  caeca,  or 
blind  guts,  or  clofed  intedines  jf.  Thefe,  on 
account  of  their  contents,  appear  of  a  very  pale 
colour,  in  fome  degree  approaching  to  green  ; 
the  fame  alfo  I  could  fometimes  perceive,  pretty 
didindlly,  thro’  the  ninth  ring,  tho’  at  other 
times  very  little  or  not  at  all.  In  the  tenth 
ring,  and  between  the  principal  trunks  or 
branches  of  the  wind-pipe,  which  extend 
themfelves  along  the  back  of  the  Worm  from 
one  end  of  its  body  to  another,  there  gene¬ 
rally  appears  a  confiderable  branch  of  the  tra¬ 
chea  g,  running  to  the  internal  parts.  In  the 
eleventh  ring,  there  is  feen  a  very  remarkable 
particle  of  fat  h ,  reding  upon  two  branches  of 
the  wind-pipe  5  but  it  has  been  only  in  fome 
Worms  that  I  could  perceive  this  :  it  is  not 
univerfal. 

The  twelfth  ring  differs  in  condrucdion  from 
all  the  others ;  for  the  two  greater  branches  of 
the  trachea  terminate  there,  projecting  at  their 
extremities  in  the  fame  manner  as  the  leffer 
branches  of  the  trachea  do  beyond  the  fur- 
face  of  the  body.  The  projecting  parts  are, 
like  the  other  breathing  holes  near  the  head  : 
they  are  of  a  pale  colour,  but  formed  in  a  dif¬ 
ferent  manner,  as  may  be  feen  by  looking  over 
the  figure. 

To  conclude  :  the  furface  of  this  twelfth 
ring,  is  covered  with  a  variety  of  prominent 
tubercles,  and  little  cavities  like  wrinkles  the 
ufe  of  which  I  diall  hereafter  defcribe. 


Of  the  difpofition  of  the  Mite . 


Hp  H  U  S,  Sir,  I  have  defcribed,  in  a  few 
words,  the  external  parts  of  this  Worm, 
and  fuch  of  the  internal  ones  as  appear  thro’ 
its  tranfparent  skin.  But  all  thefe  particulars 
will  appear  of  little  confequence,  when  com¬ 
pared  with  the  wonderful  contrivance  that  is 
feen  in  every  part,  when  more  minutely  ex¬ 
amined:  fuch  a  contrivance,  as  the  great  Archi¬ 
tect  of  nature  alone  can  thoroughly  underdand, 
or  could  form  ;  the  mod  ingenious  inventions 
of  man  being,  in  comparifon  with  it,  lame  and 
defective. 

The  figure  I  here  give  of  this  Worm,  which 
is  furprifingly  drong,  and  has  a  mod  vigorous 


conditution,  reprefents  it  lying  on  its  back,  and 
feizing  its  tail  with  its  teeth  or  claws ;  but  this 
podure  is  not,  as  you  may  guefs,  the  natural 
condition  of  this  Worm,  nor  is  it  ever  found 
lying  on  its  back,  when  alive  ;  fo  that  my  only 
defign  in  giving  it  thus,  is  to  be  better  able  to 
explain  the  manner  of  its  leaping,  in  the  mod 
fatisfacdory  terms.  By  turning  the  figure,  you 
will  have  a  mod  exacd  and  natural  reprefen  ra¬ 
tion  of  the  little  infeed,  preparing  to  make  a 
fpring. 

When  this  creature  intends  to  take  a  leap, 
it  fird  erecds  itfelf  upon  its  anus  j  in  doing 
which,  it  is  greatly  affided  by  the  prominent 

tubercles 
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tubercles  of  the  twelfth  ring,  which  enable  it  to 
maintain  an  equilibrium,  by  projecting  more  or 
lefs  at  its  plealure,  from  the  body.  Immediately 
after  this,  the  creature  bends  itfelf  into  a  circle, 
and  having  brought  its  head,  Tab.  XLIII.  Fig. 
hi.  towards  its  tail,  it  prefently  ftretches  out  its 
two  black  crooked  claws,  and  directs  them  to 
the  Cavities  formed  between  the  two  laft  or  hind- 
moft  tubercles  of  the  body,  where  it  fixes  them 
in  the  fkin  ;  as  the  fecond  figure,  done  from  na¬ 
ture  by  the  help  of  a  microfcope,  accurately  re¬ 
prefen  ts. 

The  Mite  having  thus  made  itfelf  ready,  con- 
contrads  its  body  with  fuch  force,  that  from  a 
circular,  it  becomes  of  an  oblong  form,  Fig.  iv. 
the  contraction  extending  in  a  manner  to  every 
parr,  of  the  body.  This  done,  it  again  reduces 
itfelf  with  fo  prodigious  a  force  to  a  ftraight  line, 
that  its  claws,  which  are  feated  in  the  mouth, 
make  a  very  perceiveable  noife  on  parting  from 
the  fkin  of  the  laft  ring  of  the  body :  and  thus 
the  Mite,  by  firft  violently  bending,  and  after¬ 
wards  flretching  out  its  body,  leaps  to  a  moft  ex¬ 
traordinary  height,  if  compared  with  the  fmall- 
nefs  of  the  creature,  in  confequence  of  the  ftroke 
the  body  gives  in  recovering  its  place  on  the 
cheefe,  or  wood,  or  any  other  fubftance  upon 
which  it  was  before  lodged. 

I  have  indeed  feen  a  Mite,  whofe  length  did 
not  exceed  the  fourth  part  of  an  inch,  leap  out 
of  a  box  fix  inches  deep,  that  is,  to  a  height 
twenty-four  times  greater  than  the  length  of  its 
own  body  * ;  others  leap  a  great  deal  higher. 
But  this  Worm  does  not  always  ereCt  itfelf  per- 
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pendicularly  to  take  a  leap ;  it  very  often  prepares 
for  this  when  lying  on  its  fide,  though  the  firft 
is  the  commoner  method  ;  but  whether  it  ereCts 
itfelf,  or  lies  on  its  fide  when  about  to  leap,  it 
never  fails  to  bend  its  body  into  a  circle,  and  af¬ 
terwards  to  reduce  it  to  a  ftraight  line. 

If,  Sir,  you  fhould  be  defirous  of  examining 
with  your  own  eyes,  thefe  furprifing  miracles 
of  God’s  power  and  wifdom  in  this  abjed  crea¬ 
ture,  you  need  only  place  the  Mite  in  a  drop  of 
water,  upon  any  white  furface*  and  adapt  it  to 
the  microfcope  in  this  lituation ;  for,  though  it 
cannot  leap  in  the  water,  you  may  diftindly 
perceive  it  endeavouring  to  do  fo,  by  feizing  i.s 
anus  with  its  claws,  and  making  every  other 
pofture,  exhibited  in  the  fecond,  third,  and  fourth 
figures. 

This  may  alfo  be  feen  in  another  manner,  by 
faftening  the  Mite  with  a  little  pafte,  made  of 
fliff  ftarch,  on  the  point  of  a  very  fmall  needle 
made  for  the  microfcope,  as  it  cannot  loofen  it¬ 
felf,  fo  as  to  perform  its  leap  in  this  fixation. 
Another  method  is,  to  roll  the  Mice  about  a  little 
upon  a  table,  and  handle  it  till  it  has  loft  a  great 
deal  of  its  ftrength ;  for,  in  this  condition,  it 
takes  hold  of  its  anus  very  irregularly,  and  fome- 
times  fixes  its  feet  into  the  pulmonary  tubes 
placed  about  that  part ;  you  may  then  very  con¬ 
veniently  fee  in  what  manner  it  extends  its  daws 
upon  this  occafion.  Our  common  friend,  Dr. 
Matthew  Slade,  will  confirm  all  thefe  particu¬ 
lars,  he  having  had  the  pleafure  of  admiring, 
together  with  me,  all  thefe  prodigies  of  nature. 


An  anatomical  defcription  of  the  internal  parts . 


TO  kill  fome  of  thqfe  Worms  for  diffedion, 
I  threw  them  into  rain  water,  where  they 
died,  but  not  till  after  fix  or  feven  days :  they  are 
fitted:,  however,  for  anatomical  diffedions,  at  the 
end  of  two  or  three  days,  lying  in  water  ;  for 
though  dill  alive,  they  are  benumbed.  On 
being  taken  out  of  the  water,  at  the  end  even  of 
five  days,  they  will  crawl,  however,  and  fome- 
times  leap  about  as  brifkly,  in  a  manner,  as  ever, 
and  fometimes  live  after  this  to  become  Nymphs, 
and  afterwards  Flies. 

I  could  difcover  no  eyes  in  the  Mite’s  head  • 
but  the  firft  things  that  prefented  themfelvesin  that 
part,  on  diffedion,  were  the  claws,  which  I  be¬ 
fore  mentioned  by  the  names  of  teeth  and  legs, 
as  indeed  i  have  found  by  experiment,  that  they 
will  anfvver  the  feveral  purpofes  of  all  thofe  parts. 
The  infed  makes  ufe  of  them  as  teeth,  in  fcrap- 
ing  off  the  cheefe,  and  afterwards  fwallowing 
it,  fo  that  it  is  but  reafonable  to  call  them  by 
that  name :  next  the  Mite  employs  them  to 
walk  with,  fo  that  one  would  imagine  it  walked 
upon  its  nofe.  This  may  be  feen, by  placing  it  upon 
a  piece  of  fine  linen,  or  paper ;  for  it  fixes  thefe 
two  parts  into  the  pores  of  the  linen,  or  paper, 


and  then  draws  after  them  the  reft  of  its  body. 
Thus  they  deferve  the  name  of  feet :  but  this  is 
not  the  only  manner  in  which  this  creature 
crawls ;  it  can  likewife  move  itfelf  by  an  undula¬ 
tion,  or  waving  motion,  of  its  body.  Finally, 
thefe  parts,  may  be  juftly  confidered  as  claws, 
not  only  upon  account  of  their  refemblance  to 
thofe  parts  in  other  animals,  but  alfo,  becaufe  it 
is  with  them  that  the  Worm  takes  hold  of  the 
laft  ring  of  its  body,  fo  as  to  bring  its  mouth  and 
anus  to  meet  together. 

Thefe  teeth  or  claws  are  very  fharp  on  their 
ffre  part,  and  they  are  moderately  crooked,  al- 
moft  like  thofe  of  hawks  and  eagles,  Tab. 
XLIII.  Fig.  v.  a  a.  Nearer  the  root  they  grow 
broader,  and  they  have  two  apophyfes  or  fwell- 
ings,  wherein  the  mufcles,  that  ferve  to  move 
them,  are  inferted.  Thefe  teeth  are  articulated 
with  the  mouth  and  palate,  which  are  two 
little  black,  oblong,  hollow,  horny  bones,  with 
which  the  pharynx  is  alfo  conneded.  Thefe 
little  bones,  from  a  (lender  beginning,  bb,  after¬ 
wards  become  broad,  and  at  laft  terminate  in 
four  appendages,  c  c ,  which  are  in  a  manner  of 
a  membranaceous  fubftance :  but  in  the  fore 


*  We  may  admire  in  this  inflance  the  powers  nature  has  given  to  different  creatures,  and  their  limitations,  to  anfvver  neceffary  pur¬ 
pofes,  and  not  for  mifchief  to  mankind.  If  nature  had  given  this  power  to  the  ferpent  kind,  how  terrible  would  it  have  been  !  A 
Viper  would  have  thrown  itfelf  from  a  concealed  place,  feventy-two  foot  at  the  traveller  ;  a  Rattlefnake  an  hundred  and  fifty  :  this 
being  the  proportion  to  the  length  of  their  bodies. 

5  R  part. 
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part,  they  are  connected  in  tne  middle,  with 
two  other  horny,  and  very  fingnlar  bones,  d , 
which  (erve  to  keep  them  in  theii  puices,  and  at 
a  proper  diftance  from  each  othei. 

The  gullet,  which  lies  between  thefe  appen¬ 
dages  of  thofe  little  bones  Ï  have  been  defetibing, 
and  in  their  hollow  part,  becomes  confiderablv 
wider  in  the  Yvorm  s  thorax,  e,  where  it,  in  a 
manner,  forms  an  ingluvies  or  large  hollow. 

Under  this  are  feen  four  appendages,  clofed  at 
their  ends,  ff  which  are,  as  it  were,  cluftered 
about  and  iurrounded  by  little  globular  particles 
of  a  fatty  matter,  but  of  a  peculiar  nature.  They 
are  indeed  properly  made  up  of  thefe.  As  yet  I 
cannot  determine  what  thefe  particles  fhould  be 
called,  or  the  ufe  of  them  may  be,  unlefs,  per¬ 
haps,  they  may  ferve  to  moil  ten  the  food  of  the 
Worm,  in  its  pafiage  through  the  oefophagus  or 
gullet,  and  thereby  render  it  of  eafy  digeftion. 

The  ftomach,  ggg,  offers  itfelf  next  to  our 
confederation.  It  is  very  long,  as  is  the  cafe  in 
all  other  infedts,  while  they  continue  in  the 
Worm  or  Caterpillar  date.  It  is  fupplied  with 
a  great  number  of  ramifications  from  the  wind¬ 
pipe  ;  but  I  have  omitted  them  all  in  the  figure, 
except  two  principal,  and  fome  other  fmaller,  ra¬ 
mifications  diftributed  over  the  furface,  hhh. 
The  length  of  this  ftomach  is  fo  very  confider- 
able,  that  one  might  eafily  miftake  it  for  a  gut, 
and  deferibe  it  as  fuch ;  and  no  doubt,  I  fhould 
have  been  myfelf  of  that  opinion,  had  I  not  had 
an  opportunity  of  comparing  together  the  con- 
ftru&ion  of  this,  and  of  the  ftomachs  of  other 
infedts.  This  ftomach  is  of  a  membranaceous 
fubftance,  in  which  there  appear  fome  mufcular 
fibres  through  its  tran (parent  coats.  Ail  the  con¬ 
tents  of  the  ftomach  were  white :  I  have  en¬ 
deavoured  to  reprefent  them  in  the  figure  by  lome 
dots,  as  feen  through  the  coats  of  the  ftomach,  i. 
The  ftomach  appeared  alfo  inverted  with  nume¬ 
rous  particles  of  fat  ;  but  I  did  not  difeover  this 
laft  circumftance  in  the  ftomach,  till  after  I  had 
dried  it  on  a  thin  piece  of  glafs. 

Lower  down,  towards  the  end  of  this  chan¬ 
nel,  there  rife  from  it  two  little  flender  inteftines, 
k  k,  like  thole  found  in  all  other  Worms  or  Ca¬ 
terpillars,  that  I  have  yet  diffe&ed,  and  even  in 
the  Loufe.  I  call  thefe  caeca,  or  blind  inteftines. 
In  the  Mite,  thefe  two  inteftines  divided,  each 
into  two  others ;  two  of  thefe  contained  a  greenifh 
yellow  fubftance,  //;  and  the  two  others,  a  mat¬ 
ter  that  was  partly  green,  and  partly  white,  and 
looked  as  if  it  was  coagulated,  nim\  but  what 
was  very  furpriftng,  the  motion  of  this  fubftance 
through  the  inteftines  was  fo  quick,  that  my 
eyes  could  not  keep  up  with  it ;  and,  on  my  cut¬ 
ting  one  of  the  inteftines  in  two,  it  flowed  from 
it  with  great  rapidity.  This  I  obferved  in  a  live 
Worm,  that  I  diffe&ed  ;  but  in  another,  which 
began  to  putrify,  I  found  the  coat  of  this  intef- 
tine  diffolved  into  an  infinite  number  of  little 
fatty  lumps.  In  both,  thefe  inteftines  were  of  a 
prodigious  fmallnefs  ;  but  from  the  motions  of 
the  matter  contained  in  them,  we  may  reafon- 
ably  conclude  they  are  furnifhed  with  mufcular 
fibres,  though  I  could  by  no  means  obtain  a 
fight  of  them,  as  they  evade  by  their  extreme 
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delicacy,  the  fharpnefs  of  both  our  eyes  and  in- 
ftruments,  which  are  at  beft  only  fit  to  examine 
vifible  and  fenfible  objects,  and  even  thefe  very 
imperfectly.  How  much  therefore  are  we  bound 
to  humiliate  our  hearts,  when,  on  account  of 
our  great  weaknefs,  we  cannot  thoroughly  fearch 
into  any  one  of  God’s  creatures  !  Thefe  intef¬ 
tines  had  alfo  their  pulmonary  tubes,  n.  And 
who  can  tell  how  many  more  wonders  may  yet 
remain  hid  in  them ! 

The  pylorus,  o,  or  opening  of  the  ftomach, 
appears  below  the  infertion  of  the  four  inteftines 
I  have  been  juft  deferibing,  and  near  to  this  is 
the  gut  colon,  ƒ>ƒ>,  which  is  followed  by  the 
reCtum,  q.  I  could  difeern  the  very  extremity 
of  the  reCtum,  r:  it  was  of  a  fomewhat  diffe¬ 
rent  form  from  that  which  1  have  given  it  in  the 
figure  ;  for  I  there  reprefented  it  as.it  appeared 
on  my  fqueezing  it  at  the  fundament  out  of  the 
Mite’s  body. 

It  is  extremely  remarkable  alfo,  that  two  of 
the  caeca  or  blind  guts,  were  fo  united  with  par¬ 
ticles  of  fat,  s  s,  that  their  clofed  extremities  ap¬ 
peared  firmly  fixed  in  them,  and  connected  with 
them  by  means  of  a  great  number  of  pulmonary 
tubes.  In  the  figure  I  have  only  reprefented  this 
circumftance  in  one  of  the  inteftines.  There  are 
in  this  creature  a  great  number  of  thefe  particles  of 
fat.  They  are  of  an  oblong  oval  form,  fometimes 
double,  and  fometimes  hung  about  with  appen¬ 
dages,  round,  hollowifh,  and  flat,  as  may  be  feen 
in  the  two  little  portions  of  this  fat,  which  I 
have  here  reprefented,  s  s. 

On  examining  this  fat  with  a  powerful  magni¬ 
fier,  every  divifion  or  lobe  of  it  appears  wrapped 
up  in  its  own  particular  membrane.  We  may, 
even  by  this  means  perceive,  that  every  fingle  par¬ 
ticle  of  this  kind,  contains  an  infinite  number  of 
globules  of  fat,  Fig.  vi.  a  a  a,  which  flow  out 
of  the  lobe  as  foon  as  it  is  opened,  and  mix  con- 
fufedly  together;  fo  that,  a  variety  of  branches, 
compofing,  as  it  were,  a  little  tree,  are  formed 
by  the  combinations  of  the  concurrent  lobes. 
The  particles  of  this  fat  are  of  a  dufky  white,  and, 
by  this  means,  they  exhibit  in  the  Worm  a 
fpecftacle,  whofe  beauty  no  words  can  properly 
deferibe;  but  we  need  not  think  this  extraordinary, 
as  it  is  effe&ed  by  the  Omnipotent  Being,  who, 
with  a  word,  produced  all  things. 

It  is  very  entertaining  alfo,  to  confider  in  what 
manner  the  pulmonary  tubes,  which  are  of  a 
bright  filver  whitenefs.  Fig.  vi.  b,  run  every 
where,  and  in  every  portable  diredtion,  through 
thele  pinguiferous  or  fat  veffels,  fo  as  to  diftribute 
themfelves  principally  over  the  particles  of  the 
fat,  where  this  fubftance  is  laid  up  in  little  round 
lumps;  at  the  (lime  time,  that  in  the  interfaces 
of  thefe  lumps,  they  run  into  one  another  with¬ 
out  any  apparent  order. 

On  one  fide  of  the  gullet,  there  lay  a  very 
delicate  and  fmall  tube,  (Fetching  to  the  jaws, 
and  the  horny  bones  conftituting  the  palate  and 
mouth ;  hut  I  have  not  as  yet  been  able  to  trace 
this  tube  perfectly  to  its  origin.  I  found  that  it 
divided  itlelf,  in  the  breaft,  into  two  fmail  chan¬ 
nels,  each  of  which  widened  again  into  an  ob¬ 
long  globular  bladder,  Fig.  v.  1 1,  and  then  be- 
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came  again  contracted  into  a  narrow  tube,  which 
rea (Tamed  once  again  the  form  of  a  bladder,  beau¬ 
tifully  adorned  with  a  great  number  of  pulmo¬ 
nary  tubes  running  ova-  the  whole  furface,  u  u. 
Some  particles  of  fit  very  regularly  placed,  and 
mod  curioufly  contrived,  furrounded  one  fide  of 
thefe  glandular  vefTels,  x x,  and  underneath,  ex¬ 
tended  into  a  kind  of  blind  or  clofed  appendages, 
yy,  fach  as  I  had  never  obferved  before  in  the 
fat  of  any  creature. 

Nor  can  I  tell  the  ufe  of  the  particles  lad  de¬ 
ferred,  though  I  have  reafon  to  think  they  per¬ 
form  the  office  of  falival  glands  and  dudts.  For, 
as  the  Mite  fpins  no  web,  and  thefe  baggs  are 
clofed  behind,  I  do  not  think  any  other  fervice 
can  be  fo  properly  attributed  to  them. 

The  pulmonary  tubes,  which  are  didributed 
through  all  the  parts  we  have  been  furveying, 
are  condrudted  in  the  Mite  after  the  fame  man¬ 
ner  as  they  are  in  other  infedts.  That  great 
anatomid  Malpighi,  has  given  an  indance  of 
this  in  his  account  of  Silkworms ;  and  I  have, 
myfelf,  frequently  done  the  like  in  this  work. 
But  the  rings  compofing  thefe  tubes,  are  not  fo 
very  numerous ;  for  which  reafon,  they  are  of  a 
more  membranaceous  and  flexible  drudture. 

The  motion  of  thefe  pulmonary  tubes  is  feen 
very  evidently  through  the  fkin,  on  examining 
with  a  microfcope  the  Mite,  held  on  the  point 
of  a  pin  run  through  its  head ;  for,  as  the  infed 
in  this  condition  turns  and  twids  itfelf  a  great 
many  ways,  the  pulmonary  tubes  adiime,  in  con- 
fequence  of  its  motions,  a  variety  of  appearances. 
Sometimes  they  are  dretched  out  to  their  length, 
at  other  times  they  are  bent  in  a  ferpentine  man¬ 
ner,  or  coiled  up  in  form  of  a  circle;  but  not- 
witbdanding  fo  many  didortions,  the  rings  com¬ 
pofing  them  always  retain  their  form,  and  never 
collapfe.  Thus  has  the  Omnipotent  Architect 
given  us  the  fpecimen  of  a  tube,  fo  perfectly 
flexible,  that  the  mod  violent  contortions  cannot 
do  it  the  lead  injury. 

The  brain  is  dtuated  in  the  neck,  near  the 
horny  bones,  that  form  the  mouth  and  palate  of 
the  infeCt.  This  duration  of  the  brain  makes 
it  fall  lower  in  the  neck,  on  the  Worm’s  pull¬ 
ing  its  feet  into  its  mouth;  and,  on  the  contrary, 
it  is  drawn  forward,  as  often  as  that  creature 
thruds  out  its  fnout :  this  is  very  much  the  cafe 
alfo  in  Snails.  What  atheid  is  there,  who  would 
not  be  confounded  and  druck  dumb,  on  examin¬ 
ing  attentively  the  wonderful  contrivance  in  the 
vifcera  of  animals  ?  For  my  part,  I  dare  challenge 
mankind  to  delcribe  properly  the  fmalled  por¬ 
tion  of  the  meaned  creature  that  crawls  upon  the 
earth.  Whoever  (hould  undertake  fo  bold  a 
tadc,  would  lofe  his  eyes  in  the  attempt.  For, 
there  is  no  doubt  but  any  one,  who,  in  this  vale 
of  tears  and  ignorance,  (hould  fully  and  imme¬ 
diately  behold  the  divine  fun  of  thefe  truths, 
which  God  has  treafured  up  in  his  creatures, 
would  forfeit  fight  for  his  prefumption.  Such 
has  been  the  unhappy,  though  deferved  fate  of 
all  thofe,  who  have  attempted  to  difprove  and 
overturn  by  human  reafonings,  and  fenfible  ex¬ 
periments,  the  divinity  of  the  Creator,  fo  clearly 
fluffing  forth  in  the  whole  nature  of  things. 


W hateVer  is  a  fenfible  objeCt,  mud  lie  within  the 
fphere  of  the  fenfes;  but  our  fenfes  are  coarfe, 
and  cannot  of  themfelves  teach  us  any  truth,  un- 
lefs  prior  ideas  of  it  have  been  imprefTed  upoil 
us  by  him,  from  whom  we  derive  our  exidence. 
This,  father  Malabranche  has  mod  incontedably 
proved  in  his  inquiry  after  truth. 

The  brain  in  the  Mite  conlids  of  two  glo¬ 
bular  parts,  which  in  a  manner  conditutes  its 
right  and  left  portions,  Tab.  XLIII.  Fig.  vn. 
a  a.  Near  the  brain  is  fituated  the  beginning 
of  the  fpinal  marrow,  which  in  this  place  is 
always  opened,  fo  as  to  give  a  paffage  to  the 
gullet.  From  the  fore  region  of  the  brain 
there  idue  fome  conliderable  nerves,  which 
dilate  a  little,  at  the  didance  of  half  their 
length  from  their  origin,  bb.  But  this  parti¬ 
cular  is  not  obfervable  in  every  Mite.  Thefe 
nerves  at  length  fwell  into  two  diftindt  and 
very  confpicuous  nodules,  c,  from  which  arife 
two  fmaller  and  very  delicate  nerves,  d d.  I 
could  not  trace  thefe  far  enough  to  know  what 
parts  they  run  to :  I  believe  it  is  to  the  mufeu- 
lar  parts  of  the  mouth,  palate,  and  feet.  Next 
under  the  brain,  and  from  the  beginning  of 
the  fpinal  marrow,  there  arife  two  pair  of  very 
(lender  nerves,  eey  which  adminider  to  the 
vifcera  in  the  abdomen,  and  to  the  mufcles 
moving  the  rings  of  the  body.  Under  thefe 
appear  two  conliderable  nerves,  which,  after 
dilating  into  two  oblong  globes,  ff  clofe  again, 
and  then  form  two  other  globes,  fmaller  than 
the  former  ;  from  which  there  arife  again  two 
nerves:  but  what  thefe  nerves  are,  or  what 
purpofes  they  ferve  in  this  infect,  I  cannot  tell. 
I  believe,  indeed,  they  exid  ufelefsly  in  the 
Worm,  and  are  to  work  the  mufcles  of  the 
wings,  when  it  becomes  a  Fly.  From  each 
fide  of  the  fpinal  marrow  there  iffue  a  great 
many  other  delicate  and  fmail  nerves,  gg , 
which  are  all  didributed  to  the  inner  parts  of 
the  creature,  and  to  the  mufcles  of  its  body ; 
and  many  of  thefe  nerves  fubdivide  into  vari¬ 
ous  ramifications,  bhb. 

The  fpinal  marrow  will  appear  very  fbort,  if 
we  compare  its  length  with  that  of  the  entire 
infedt ;  and  the  fame  may  be  (aid  of  the  body 
of  the  Fly  into  which  the  Mite  turns.  It  is 
therefore  neceffary,  that  the  nerves,  which  are 
extended  to  fo  great  a  length,  diould  contract 
themfelves,  and  become  fhorter,  at  the  time 
that  the  Worm  begins  to  change  to  a  Nymph. 
In  animals,  whofe  blood  is  of  a  red  colour, 
fuch  as  Dogs  and  Calves,  I  have  often  obferved, 
that  the  nerves  (brink  up,  as  Serpents  do,  into 
rings,  or  like  a  fpiral,  as  often  as  the  part  to 
which  they  are  fixed  undergoes  any  contrac¬ 
tion  :  and  this  is  chiefly  obfervable  in  the  nerves 
of  the  mefentery;  whereas  in  the  Worm  now 
before  us,  the  nerves  are  in  every  part  equally 
contradted.  This  likewife  happens  in  the  Cof- 
fus,  or  Worm  of  the  Beetle,  where  this  con¬ 
traction  affords  a  very  uncommon  and  very  en¬ 
tertaining  fight. 

O  O 

The  fpinal  marrow  of  the  Mite  confids  of 
twelve  diviflons,  or,  as  it  were,  nodular  fec- 
tions.  Thefe,  however,  are  fcarce  difcernible. 
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on  account  of  their  fmalinefs,  being  no  larger 
than  grains  of  fand.  This  part  is  inverted  with 
a  moll  delicate  coat,  through  which  are  fpread 
a  great  many  pulmonary  tubes  :  it  is  bendes 
covered  with  particles  of  fat,  which  I  have  en¬ 
deavoured  to  reprefent  by  dots  on  the  figure  of 
the  marrow.'  All  the  nerves  ifluing  from  the 
fpinal  marrow  are  covered  with  a  continuation 
of  the  fame  coat,  which  inverts  the  marrow 
itfelf;  and  they  are  likewife  furniihed  with 
pulmonary  tubes,  which  accompany  them  in 
their  mort  delicate  ramifications. 

The  ipinal  marrow,  viewed  fideways,  has 
quite  a  different  appearance  from  that  which 
the  figure  here  given  of  it  reprefents ;  for,  on 
looking  at  it  in  this  manner,  it  appears  fituated 
lower  than  the  brain,  Tab.  XLIil.  Fig.  vm.  a , 
and  looks  fomewhat  crooked,  b .  This  form, 
I  am  inclined  to  think,  was  purpofely  contrived 
to  allow  a  freer  paffage  to  the  gullet,  where 
it  runs  down,  like  an  intertine,  from  the  jaws 
to  the  ingluvies,  or  fwallow.  This  is  the  rea- 
fon  why  the  brain  is  placed  above  the  gullet, 
and  the  gullet,  together  with  the  ftomach,  refts 
upon  the  fpinal  marrow,  and  its  nervous  rami¬ 
fications  :  fo  that,  properly  fpeaking,  the  fpinal 
marrow  rerts  upon  the  mufcles  of  the  rings  of 
the  body  in  the  under  part,  and  is  cufhioned 
up  with  particles  of  fat  on  every  fide. 

J  The  conftrudtion  of  the  mufcles,  which  in 
this  infedt  move  the  rings  of  the  body,  is  very 
lingular  and  furprifing.  I  difcovered  three  dif¬ 
ferent  kinds  of  them,  without  examining  far¬ 
ther  than  the  foremoft  part  of  the  thorax  ;  forne 
defcending  obliquely  with  two  bellies,  Tab. 
XLII1.  Fig.  ix.  aaai  fome  broad  ones  run 
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croffways,  bb ;  and  others  again  afcend  oblique¬ 
ly,  cc.  All  thefe  mufcles  are  fo  elegantly 
fituated,  that  the  greateft  adepts  in  defigning 
and  painting,  I  am  certain,  muft  confefs  their 
inability,  were  they  to  go  about  reprefenting 
them  as  they  deferve  to  be  figured.  To  exhi¬ 
bit  exactly  every  thing  worthy  of  notice  con¬ 
tained  in  thefe  parts,  we  fhould  be  obliged  to 
make  ufe  of  figures  twenty  times  larger  than 
thefe  now  before  us.  And,  after  all,  the  muf¬ 
cles  which  I  have  called  the  obliquely  defcend¬ 
ing,  and  which  have  two  bellies,  do  not,  pro¬ 
perly  fpeaking,  deferve  that  name ;  for  they 
appear  to  have  five  tendons,  of  which  one  is 
inferted  into  the  mufcle  that  lies  next  to  it,  and 
the  other  four  into  the  tough  rings  of  the  body, 
which  they  ferve  to  move,  as  I  have  endea¬ 
voured  to  reprefent,  if  the  unfpeakable  magni¬ 
ficence  of  God’s  works  can  at  all  be  repre- 
fented  by  human  art.  An  infinite  number  of 
pulmonary  tubes  are  diftributed  all  over  thefe 
mufcles;  but,  as  yet,  I  have  not  been  able  to 
difcover  in  them  any  infertions  of  the  nerves : 
fo  that  I  muft,  in  this  point,  own  myfelf  as 
much  at  a  lofs,  as  I  have  upon  many  other  oc- 
cafions. 

As  to  the  heart,  which  fends  the  white  or 
aqueous  blood  of  this  little  creature,  in  a  due 
circulation,  through  the  body,  I  could  by  no 
means  difcover  it;  and  this  I  attribute  to  its 
fmalinefs,  and  to  its  being  of  a  thin  and  deli¬ 
cate  ftrudlure.  But  I  am  perfuaded,  that  it 
lies  in  the  upper  part  of  the  back,  like  that  of 
Silkworms;  for  I  could  plainly  difcern  pulfa- 
tions  in  that  part. 


A?i  account  of  the  manner  in  which  Mites  get  into  cheefe ,  and  caufe  it  to  rot ,  in- 
fead  of  being  caufed  by  or  formed  themf elves  out  of  rottennefs  \  with  many  other 
uncommon  obfervatio?is. 


TT"''  H  E  parts  I  have  hitherto  mentioned  and 
defcribed,  are  all  I  have  been  as  yet  able 
to  difcover  in  this  minute  infedt.  And  now  let 
the  fharpeft  geniufes,  and  men  of  greateft  pe¬ 
netration  and  learning,  judge  if  a  creature,  in 
the  fabriek  of  which  there  plainly  appears  fo 
much  art,  order,  contrivance,  and  wifdom ; 
nay,  in  which  is  feen  the  hand  itfelf  of  the 
Omnipotent  God;  could  pofiibly  be  the  pro¬ 
duction  of  chance  or  rottennefs !  Is  not  the 
light  of  human  underftanding  alone,  unaflifted 
by  divine  revelation,  fufficient  to  convince  us, 
that  it  cannot  be  fo?  Certainly  it  is  fufficient. 
The  illuftrious  Redi  as  evidently  proves,  that 
this  fyftem  of  the  production  of  animals  from 
putrefaction,  affifted,  as  they  would  have  it, 
by  heat  and  moifture,  is  a  mere  idle  imagina¬ 
tion,  founded  on  the  erroneous  maxims  of 
heathen  philofophers,  unacquainted  with  any 
fuperior  origin  of  exiftence. 


That  ingenious  naturalift'  mort  accurately 
explains  in  what  manner  Mites  proceed  from 
Flies,  which  have  depofited  their  eggs  in  the 
cracks  and  holes  of  cheefes  *  :  and  I  can  add  to 
his  account,  that  the  body  of  thefe  Flies  ter¬ 
minates  in  fo  fine  a  point,  that  they  are  able  to 
thruft  it  into,  and  penetrate  very  deep  in,  the 
fmalleft  openings.  I  cannot  but  alfo  take  no¬ 
tice,  that  the  rottennefs  of  cheefe  is  really  oc- 
cafioned  by  thefe  Worms ;  for  they  crumble 
the  fubftance  of  it  into  fmall  particles,  and 
void  their  excrements  in  it,  and  foul  it  with 
their  faliva,  or  the  moifture  of  their  mouths ; 
fo  that  the  fmalleft  fpot  of  rottennefs,  produced 
by  thefe  infedts,  cannot  but  immediately  fpread 
itfelf.  I  once  obferved  a  cheefe,  which  I  had 
purpofely  expofed  to  this  kind  of  Flies,  in  order 
that  they  Ihould  lay  their  eggs  in  it,  grow  moift 
in  a  ffiort  time,  in  thofe  parts  of  it  where  thefe 
eggs  had  been  depofited,  and  had  afterwards 


*  This  fpecies  of  Maggot,  though  altogether  different  from  what  we  call  the  Mite,  is  not  uncommon  in  large  cheefes,  particu¬ 
larly  in  fuch  as  have  not  been  well  made,  and  have  fermented.  In  fuch  cheefe,  where  it  is  moderately  foft  and  damp  near  the  fur- 
face,  thefe  Maggots  are  frequent ;  and  if  they  fall  off,  on  being  difturbed,  they  will  leap  about,  upon  a  dilh  or  table,  in  a  furprifing 
manner. 


been 
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been  hatched  into  Worms,  though  before  the 
cheefe  was  perfectly  found  and  entire.  I  have 
likewife  obferved,  that  this  putrefaction  in 
cheefe  is  confiderably  augmented  by  the  car- 
cafes  of  the  Worms  that  happen  to  die  in  it; 
for  there  always  die  fome  of  them :  and  it  is 
impoffible  there  fhould  not,  as  it  is  a  certain 
death  to  them  not  to  be  able  to  harden  into 
Nymphs,  and  all  of  them  cannot  efcape  out 
of  the  moift  part  of  cheefe  to  a  drier  fituation, 
which  is  neceffary  to  fuch  a  change.  Further, 

I  have  obferved,  that  fome  of  thefe  Worms 
contained  other  Worms  within  their  bodies, 
but  fo  minute  as  to  be  fcarce  difcernible.  But, 
on  extrading  thefe  fmaller  Worms  from  their 
places,  I  found  they  were  almoft  of  the  fame 
form  with  the  larger  Worms,  though  they  move 
themfelves  from  place  to  place  in  quite  a  dif¬ 
ferent  manner.  I  could  even  difcover,  in  the 
tranfparent  bodies  of  thefe  fmaller  Worms, 
that,  by  examining  with  the  microfcope,  not- 
withftanding  their  almoft  incredible  miutenefs, 
they  were  furniftied  with  pulmonary  tubes,  and 
other  parts  in  common  with  the  greater. 

It  is  certainly  very  difficult  to  explain  in 
what  manner  Worms  are  bred  in  living  ani¬ 
mals  ;  as,  for  inftance,  in  the  livers  of  Oxen, 
in  the  kidneys  of  Dogs,  and  even  in  the  blood- 
veffels,  as  is  obferved  by  that  celebrated  ana- 
tomift  and  profefior  of  furgery  at  Amfterdam, 
Ruyfch.  For  my  part,  I  freely  own,  that  I 
want  fufficient  experiments  to  form  any  folu- 
tion  of  this  furprifing  phenomenon  ;  though  I 
have  met  with  great  numbers  of  different  kinds 
of  Worms,  in  the  living  and  healthy  bodies 
both  of  land  and  water  animals,  and  even  of 
fowls  and  flying  infeds.  However,  on  this 
occafion,  I  cannot  as  yet  advance  any  thing 
certain,  or  fatisfadory. 

I  muft  not  omit  a  circumftance  which  I 
heard  from  Otto  Marfilius,  the  late  famous 
painter  of  flowers  and  infeds.  It  was  this, 
that  he  had  feen,  at  the  time  when  Caterpillars 
were  bufy  in  diverting  themfelves  of  their  fkins, 
or  when  they  had  juft  performed  the  operation, 
and  were  grown  faint  and  weak  with  the  fa¬ 
tigue  of  it,  a  great  many  Flies,  fome  bigger 
and  others  lefs,  piercing  the  bodies  of  fuch 
Caterpillars,  and  depoflting  in  the  wounds,  fo 
made,  quantities  of  little  eggs ;  from  which 
proceeded  the  Worms,  that  are  every  year  fo 
commonly  found  in  Caterpillars.  As  yet,  I 
muft  own,  I  never  faw  myfelf  this  ftrange 
operation :  but  allowing  it  to  be  fad,  it  would 
perhaps  greatly  help  us  in  explaining  the  ge¬ 
neration  of  Worms  found  in  the  vifcera,  or 
bowels,  of  larger  animals ;  provided  efpecially 
fuch  Worms  were  found  afterwards  to  turn  to 
Flies,  or  other  winged  infeds,  which  as  yet  I 
have  not  been  able  to  determine  experimental¬ 
ly,  notwithftanding  the  pains  and  attention  I 
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have  bellowed  on  the  obfervations  of  changes 
in  this  kind.  Admitting  Marlilius’s  account 
to  be  true,  and  that  fome  of  the  perforations 
he  obferved  were  made  into  veins  and  arteries, 
and  eggs  were  depoflted  in  fuch  perforations, 
there  can  be  no  difficulty  in  conceiving  how 
the  circulating  blood  might  have  difperfed 
thefe  feeds  of  animals  all  over  the  body.  It 
muft  however  be  owned,  after  all,  that  thefe 
things  are  as  yet  buried  in  a  cloud  of  darknefs, 
which  obfcurity,  nothing  but  the  brighteft  light 
of  experiments  can  ever  difpel.  In  the  mean 
time,  we  may  fee,  by  the  manner  in  which  we 
are  afteded  by  the  flinging  of  a  Bee,  how  an 
animal,  without  getting  into  our  bodies,  may 
convey  a  matter  into  it,  capable  of  producing 
great  alterations;  for  the  Bee,  at  the  fame  time 
that  it  gives  the  wound,  inftnuates  by  it  into 
the  body  a  drop  of  poifon.  This  is  not  a  place 
for  explaining  how  eggs  come  to  be  found  in 
the  fubftance  of  plants ;  befides,  that  I  have 
already  fufficiently  treated  of  that  fubjed. 

As  to  the  opinion  of  fome  people,  that  the 
Worms  found  in  our  inteftines  proceed  from 
the  eggs  of  animals  which  we  have  fwallowed, 
it  only  deferves  contempt,  being  altogether 
contrary  to  found  reafon ;  unlefs  the  favourers 
of  that  fyftem  would  at  the  fame  time  allow, 
that  the  eggs  fo  fwallowed  are  thofe  of  Worms 
bred  in  the  inteftines  of  other  animals.  This 
opinion  cannot  by  any  other  means  be  admit¬ 
ted,  as  it  is  quite  inconfiftent  with  the  nature  of 
things,  that  an  animal  ffiould  live  for  any  time 
in  a  fltuation  fo  different  from  that  in  which  it 
naturally  fhould  live,  and  on  fo  different  a  food. 
Befides,  for  this  to  be  true,  it  is  requifite  that 
fuch  Worms,  intended  for  living  in  other 
places,  fhould  alfo  be  able  to  endure  the  heat 
of  the  inteftines,  and  of  the  fluids  paffing  thro’ 
them.  A  thing  which  no  man  in  his  fenfes 
can  admit. 

The  generation  of  animals,  or  the  laying 
and  hatching  of  their  eggs,  is  by  no  means  a 
thing  which  requires  little  care  or  attention. 
Every  creature  has  its  own  feafon,  its  own 
haunts  and  element,  its  own  manner  of  living, 
and  its  own  food.  Every  year  we  obferve  the 
fame  renewals  of  the  feveral  fpecies,  per¬ 
formed  in  a  manner  limited  by  a  conflant  and 
inviolable  law  and  order  of  Nature ;  as  the 
illuftrious  Redi,  before  mentioned,  has,  on  an¬ 
other  occafion,  likewife  obferved.  For  this 
reafon  we  always  fee,  that  Worms  of  the  fame 
kind,  found  in  the  inteftines  of  animals,  have 
conftantly  their  blood  of  the  fame  colour,  be  it 
red,  yellow,  green,  or  white. 

In  regard  to  Caterpillars,  indeed,  I  have  ob¬ 
ferved  four  different  ways  in  which  Worms  lie 
hid  within  their  bodies,  and  afterwards  creep 
out  of  them  *.  The  firft  is,  when  one  or 
more  Worms  make  their  way  into  the  Cater- 


*  The  cafe  ;n  thofe  Flies,  which  we  fee  hatched  out  of  Chryfalis’s,  from  which  we  expefted  Butterflies,  is  exactly  the  fame  with 
thofe  produced  from  galls,  and  the  other  excrefcences  of  vegetables.  The  parent  Fly  is  guided  by  inftinft  to  lodge  her  eggs  in 
the  body  of  the  Caterpillar,  piercing  its  fkin,  for  that  purpofe,  with  a  (harp  inftrument  at  its  tail.  I  have  feen  the  operation;  and 
the  mifery  of  the  Caterpillar,  which  can  no  way  efcape  from  its  winged  enemy,  is  terrible.  All  the  variation  in  number  of  the 
young,  and  other  accidents,  is  owing  to  the  different  fpecies  of  the  Flies. 


pillar, 


7o  The  BOOK  of 

pillar,  kill  it  by  their  corroding,  and  afterwards 
make  their  way  out  again  through,  the  1km. 
The  fecond  way  is,  when  two  or  three  Worms 
lay  hold  of  a  Chryfalis,  and,  after  killing  tne 
enclofed  animal,  efcape  in  the  fame  manner. 
In  the  third  way,  the  Worms,  after  depriving 
the  Caterpillar  of  life  and  motion,  eat  up  all 
its  infide ;  and,  this  done,  they  bore  or  gnaw 
themfelves  holes  to  creep  out  at  in  its  hardened 
fkin.  Fourthly,  when  one  or  many  Worms 
treat  a  Chryfalis  in  the  fame  manner  exaótly, 
in  which  the  Caterpillar  is  treated  in  the  third 

way. 

There  are  feveral  other  things  to  be  confi- 
dered  in  this  place.  Firft,  when  the  Cater¬ 
pillar  happens  to  be  killed  by  a  lingle  Worm, 
which  afterwards  fixes  its  refidence  between 
that  creature’s  body  and  its  web,  then  the 
Worm  fpins  itfelf  another  white  oval  web,  in 
which  it  changes  to  a  Nympn,  and  afterwards 
to  a  Fly.  But  if  the  Caterpillar  is  deftroyed, 
and  perforated  by  a  number  of  Worms,  then 
thefe  Worms  fettle  themfelves  under  the  belly 
of  the  dead  Caterpillar ;  where  each  of  them 
makes  itfelf  a  gold-coloured  web,  in  which 
they  call  their  fkins,  then  become  Nymphs, 
and  at  laft  afliime  the  form  of  Flies. 

Secondly,  when  two  or  three  Worms  eat 
into  a  Chryfalis,  and  afterwards  creep  out  of 
it,  they  do  not,  immediately  after  fo  doing,  call 
their  ikins,  but  only  contract  their  bodies :  and 
while  they  are  in  this  date,  they  afliime,  in  an 
orderly  manner,  and  with  a  conflant  regular 
fucceffion,  thirteen  different  colours  3  the  laft 
of  which,  alone,  they  finally  retain.  At  laft, 
they  turn  to  Nymphs  within  their  old  fkins, 
and  then  to  two  or  three  common  Flies. 

Thirdly,  the  Worm  which  fingly  takes  pof- 
feffion  of  a  Caterpillar,  and,  after  having  eat 
up  all  its  infide,  remains  within  the  fkin  3 
fometimes  makes  itfelf  a  web  within  this  fkin, 
and  then  becomes  a  Nymph,  and  at  laft  changes 
to  a  Fly  like  the  baftard  Wafp,  Pfeudo-fpheca, 
or  Ichneumon-fly.  In  this  cafe,  we  always 
find  feme  excrements  within  the  Caterpillar’s 
fkin  3  as  likevvife  the  two  fkins  which  the  en¬ 
clofed  Worm  has  feverally  thrown  off,  on  turn¬ 
ing  to  a  Nymph,  and  then  to  a  Fly.  But  the 
minute  Worms,  which  remain  in  the  Caterpil¬ 
lar  they  have  deftroyed,  make  no  web  in  it  3 
though  they  grow  to  Flies,  in  the  fame  manner 
with  the  Worms  producing  that  kind  of  baftard 
Wafp  juft  fpoke  of,  and  then  gnaw  themfelves 
holes  to  make  their  efcape. 

In  the  fourth  place,  the  Worm,  which  re¬ 
mains  fingly  in  a  Chryfalis,  makes  alfo  a  web 
within  it,  voids  its  excrements  there,  and  then 
changes  to  a  kind  of  baftard  Wafp,  in  the 
fame  manner  with  the  "Worm  juft  now  men¬ 
tioned,  as  living  fingly  within  a  Caterpillar. 
If  you  open  the  fide  of  this  emptied  Chryfalis, 
before  the  enclofed  Worm  changes  to  aNymph, 
it  immediately  fpins  a  patch  againft  the  broken 
part'.  But  when  many  Worms  are  placed  to¬ 
gether  in  a  Chryfalis,  they  neither  make  them¬ 
felves  webs,  nor  do  they  even  contract  them¬ 
felves,  but  only  change  to  a  great  number  of 
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fmall  Nymphs,  which  afterwards  turn  to  as 
many  Flies.  Thefe  Flies,  which  are  of  a  moft 
elegant  ftrucfture,  fometimes  gnaw  themfelves 
one,  and  fometimes  more  holes,  for  their 
efcape,  in  the  dried  fkin  of  the  Chryfalis. 

All  thefe  things  proceed  every  year  in  fo 
conftant,  certain,  and  regular  a  manner,  that 
no  accident  whatfoever  can  alter  the  courfe  of 
the  operation.  One  very  lingular  inftance  of 
this  unchangeable  order  in  nature,  is,  that  even 
the  Caterpillars  and  Chryfallides,  which  are  to 
become  the  feenes  of  the  laft  mentioned 
changes,  may  be  eafily  diftinguifhed  from  the 
other  infedts  of  the  fame  kind.  In  the  firft 
mode  of  thefe  mutations,  when  the  Worms, 
which  have  lodged,  many  together,  in  a  Cater¬ 
pillar,  place  themfelves  under  its  belly,  the 
Caterpillar  raifes  that  part,  to  make  way  for 
them  3  and  though,  by  this  time,  it  has  re¬ 
ceived  its  death’s  wound  from  thofe  cruel  in¬ 
vaders,  it  notwithftanding,  with  the  greateft 
care  and  attention,  enclofes  and  connects  all 
their  particular  webs,  within  one  of  its  own 
fpinning,  for  fear  they  fhould  be  fcattered 
abroad  and  loft,  and  after  this  expires. 

From  hence  we  may  reafonably  conclude, 
that  if  the  W orms  had  thus  lodged  in  the  Ca¬ 
terpillar,  and  killed  it,  merely  by  accident,  in- 
ftead  of  doing  both,  in  confequence  of  an  im¬ 
mutable  decree  of  the  All-governing  Power, 
the  Caterpillar,  when  it  found  itfelf  fo  roughly 
treated  by  them,  would  by  no  means  take  this 
regular  care  to  fecure  them  from  rain  and 
winds,  and  thereby  infure  the  renewal  of  that 
particular  fpecies  of  in  feds  3  for  they  generally 
turn  to  Flies  the  year  following. 

'1  he  fame  order  is  obfervable  in  all  the 
other  perforations,  deftrudiions,  and  excava¬ 
tions  of  Caterpillars  and  Chryfallides,  which  I 
have  already  taken  notice  of,  fo  that  we  can 
only  aferibe  to  our  own  rafhnefs  and  ignorance 
that  erroneous  notion,  of  putrefaction  being 
able  to  perform  wonders  worthy  of  the  Deity, 
and  to  which  the  power  of  the  Deity  alone 
can  be  rationally  deemed  equal.  It  is  there¬ 
fore  in  the  higheft  degree  furprifing,  that  all 
mankind,  the  learned  as  well  as  the  ignorant, 
fhould  have  fo  readily  adopted,  and  fo  long 
entertained,  fo  grofs  an  error  5  efpecially  as  the 
lead  degree  of  reflexion  muft  have  convinced 
them,  it  arofe  from  prejudice  3  at  the  fame  time 
that  the  fmalleft  diligence,  in  examining  the 
works  of  Nature  in  themfelves,  would  have  put 
them  in  the  way  of  obtaining  more  juft  ideas 
on  this  fubjedt. 

Let  us  then  be  wifer  than  thofe  who  have 

• 

gone  before  us,  and  accurately  furvey  and  exa¬ 
mine  the  fenfible  wonders  of  the  Deity,  with 
all  their  conditions  and  circumftances,  if  we 
intend  to  obtain  a  true  and  folid  knowledge  of 
them.  Let  us  not  fervilely  fubmit  our  judg¬ 
ments  to  the  dobtrine  of  Ariftotle,  and  the  reft 
of  the  heathen  philofophers,  who  aferibe  to 
putrefaction,  works  that  contain  vifible  marks 
of  an  all-perfebt  Contriver  and  Maker  3  tho’ 
at  the  fame  time  we  are,  as  men,  convinced 
by  daily  experience,  and,  as  chriftians,  are 
1  taught 
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taught  to  believe,  that  all  the  things  we  fee 
are  liable  to  decay  and  deftruótiön.  God’s 
power  and  wifdom  js  not  to  be  feparated  from 
his  juftice,  fince,  according  to  the  unerring  tef- 
timonv  of  his  holy  fpirit,  he  has  entered  into 
a  covenant  with  his  creatures ;  and  thefe,  un¬ 
der  their  corruption,  groan  and  figh  after 
liberty. 

That  vulgar  opinion,  more  worthy  of  brutes 
than  of  rational  beings,  which  afcribes  the 
birth  and  growth  of  animals  to  putrefaction 
and  chance,  is  diametrically  oppofite  to  found 
reafon,  and  favours  rankly  of  atheifm.  It  has 
not  even  the  leaf!  fhadow  of  experiment  or 
obfervation  to  fupport  its  truth  ;  but  is  founded 
altogether  upon  lloth,  prejudice,  ftupidity,  and 
error ;  all  which  is  the  more  obvious,  as  in  the 
fmalleft  animals  we  conftantly  every  where  find 
as  much  order,  contrivance,  beauty,  wifdom, 
and  omnipotence  in  the  Great  Architect,  as  are 
fhewn  in  the  vifcera  or  bowels  of  the  largeft 
animals.  For  to  thefe  greater  animals  all 
others,  however  contemptibly  minute,  if  their 
minutenefs  can  make  them  contemptible,  are 
fimilar  in  the  great  refpeds  of  brain,  nerves, 
mufcles,  heart,  ftomach,  inteftines,  and  parts 
fubfervient  to  generation,  and  to  every  other 
ufeful  purpofej  fo  that  one  might  in  a  manner 
affirm,  that  God  has  created  but  one  animal, 
though  divided  into  an  infinite  number  of  kinds 
or  fpecies,  differing  from  each  other  in  the 
figures  and  inflexions,  and  extenfions  of  their 
limbs ;  as  likewife  in  their  difpofitions,  food, 
and  manner  of  living. 

As  Caterpillars,  which  turn  to  Butterflies, 
often  contain  in  them  Worms  which  change 

O 

I he  manner  in  which  Mites 
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to  common  Flies;  fo  the  Worms,  which  change 
to  Beetles,  very  often  contain  in  their  vifcera 
alfo  certain  Worms,  that  turn  to  Beetles  of  a 
fmaller  kind :  and,  in  thefe  changes,  Nature 
obferves  the  fame  confiant  order  and  method, 
as  in  the  firft.  From  hence  Ï  again  conclude, 
that  nothing  is  produced  by  putrefaction;  but 
that  the  bufinefs  of  generation  unalterably  pro¬ 
ceeds  in  a  certain  and  regular  manner.  And 
certainly,  if  our  little  philofophers  would  atten¬ 
tively  examine  what  is  the  nature  of  putrefac¬ 
tion,  when  it  breaks  out  in  an  animal,  or  in 
any  part  of  one,  which  thereby  rots,  and  is 
refolved  into  its  conftituent  principles ;  and 
would  withal  confider  that  fpecies  of  putrefac¬ 
tion  which  Worms  occafion,  and  which  they 
cannot  but  occafion,  in  other  bodies,  or  in  fome 
parts  of  their  own ;  they  would  foon  free  them- 
lelves  from  the  yoke  of  fo  abfurd  and  flavifh 
an  opinion. 

As  yet,  I  cannot  by  any  obfervation  deter¬ 
mine,  whether  the  Mites,  which  are  found  to 
contain  other  Worms,  are  perforated  by  them, 
while  they  remain  in  the  cheefe,  or  after  they 
forfake  it,  and  turn  to  Nymphs.  It  is  only 
within  thefe  fix  or  feven  weeks,  that  I  have 
made  the  experiments  concerning  thefe  infedts, 
which  I  have  juft  now  related,  having  never 
exprefly  examined  them  before  that  time. 
However,  in  this  time  I  could  difcover  in  the 
cheefe  a  great  number  of  dead  and  rotten 
Worms,  of  a  red,  purple,  and  livid  colour, 
whofe  carcafes  not  a  little  contributed  to  in- 
creafe  the  ftench  and  putrefaction  of  the  cheefe 
in  which  they  lay,  and  likewife  the  acrid  and 
peculiar  tafte  found  in  fuch  parts. 

’.re  changed  into  Nymphs  W 


'lp  HESE  Mites,  when  thev  are  about  to 
become  Nymphs,  generally  defert  the 
cheefe  in  which  they  had  hitherto  lived,  by 
leaping  up  and  down,  till  they  find,  if  poffible, 
a  more  favourable  fituation.  In  three  or  four 
days  after  this  they  loofe  all  motion,  grow  ft  iff, 
and  harden.  I  have  remarked  alfo,  that  the 
change  of  thefe  Worms  may  be  forwarded  by 
enclofing  them,  when  well  grown,  in  a  dry 
box,  without  any  thing  to  feed  upon.  In  try¬ 
ing  this  experiment  I  have  obferved,  that  fome 
fmaller  Mites  remained  alive  in  this  confine¬ 
ment,  without  any  food,  for  two  or  three  weeks 
together;  when  they  at  length  died,  without 
turning  to  Nymphs;  the  embryo  member  hid 
under  their  fkin  not  having  attained  the  growth 
and  firmnefs  requifite  for  that  ftate,  which  is 
obtained  by  the  reft  in  the  following  manner. 

Firft,  the  Mite  draws  up  together  the  rings 
of  its  body,  fo  as  to  make  the  interfaces  appear 
full  of  wrinkles ;  and  this  contraction  is  fo 
great,  that  the  Worm  becomes  twice  as  fhort 


as  it  was  before,  Tab.  XLIII.  Fig.  x.  This 
alfo  renders  the  rings  lefs  difcernible:  however, 
the  fore  part  of  the  head,  Fig.  xi.  a,  may  be 
ftill  diftinCtly  perceived,  as  well  as  the  tuber- 
cules,  at  the  other  extremity  of  the  body. 
As  to  the  form  of  the  little  animal  at  this  pe¬ 
riod,  it  fcarce  affords  any  thing  worth  particu¬ 
lar  mention;  for  the  fkin  lofes  its  transparency. 
In  this  ftate  the  Worm  gradually  changes  its 
colour,  till  from  white  it  becomes  red,  and  in 
the  end  refembles  pure  red  lead. 

The  moft  experienced  naturalift  fignior  Redi, 
who  has  favoured  the  world  with  a  fhort  hiftory 
of  the  Mite,  telis  us,  that  its  mutation  agrees  in 
nothing  with  that  of  Chryfallides,  and  other 
Nymphs,  but  he  does  not  acquaint  us  wherein 
they  really  differ.  Other  authors  confider  Mites 
at  this  period  as  eggs,  though  they  have  no  other 
reafon  for  thinking  fo,  than  a  bare  fuppofed  re- 
femblance.  This  indeed,  is  fo  far  from  being  even 
a  fuperficial  one,  in  proper  terms,  that  it  can  only 
be  found  in  their  own  extravagant  imaginations. 


*  Let  the  reader  be  cautious  not  to  extend  what  is  here  faid  of  the  Nymph  of  the  Mite,  and  its  change  into  a  Fly,  to  the  common 
little  infeft,  ufually  called  a  Mite  by  us ;  that  is,  an  ini  eft  which  is  hatched  perfect  from  the  egg  of  its  parent,  and  undergoes  no 
change,  but  only  grows  larger.  This  Hate  of  change  belongs  to  the  offspring  of  all  winged  infefts,  and  to  no  others.  Therefore 
it  is  neceffary,  according  to  die  univerfal  law  of  Nature,  that  this  Maggot  Ihould  undergo  fuch  a  change,  and  that  the  Mite  ihould 

not. 

They 
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They  pretend  to  fee  things,  which  never  exided, 
and  they  well  deferve  to  be  compared  to  thofe 
perfons,  who,  fometimes,  with  equal  truth,  think 
they  difeover  armies  in  the  clouds,  which  were 
never  formed  but  in  their  own  diftuibed  imagi¬ 
nations. 

For  my  part)  I  call  this  change,  by  the  name 
of  the  Vermiform-Nymph ;  becaufe,  in  this  date, 
the  creature  externally  refembles  a  Worm,  and  is 
at  the  fame  time  really  a  true  Nymph,  and  not  a 
Chry falis,  under  the  former  Worm’s  fkin,  which 
it  dill  retains  together  with  the  internal  figure  of 
a  Worm.  And  accordingly,  the  limbs  of  a  latent 
Nymph,  appear,  in  fome  meafure  through,  to  a 
careful  examiner,  this  fkin.  But  I  have  already 
fufficiently  explained  this  fourth  order  of  muta¬ 
tions  in  its  proper  place. 

The  Nymph,  thus  concealed  under  the  fkin 
of  the  Mite,  is  of  a  mod  elegant  form.  But  to 
have  a  didindt  view  of  it,  ’tis  neceflary  to  break 
this  fkin,  and  then  drip  it  off  from  the  Nymph. 
This  mud  be  done  with  great  dexterity  and  cir- 
cumfpedion.  By  this  means,  we  at  lad  obtain 
a  fight,  and  a  beautiful  one  it  is,  of  the  head, 
thorax,  and  abdomen  of  the  future  Fly,  as  1 
have  reprefented  them  of  their  natural  fize, 
Tab.  XLIII.  Fig.  xii.  But  to  perceive  them  di- 
ftinótly,  we  mud  ufe  a  microfcope ;  with  the 
affidance  of  that  ufeful  indrument,  we  difeern  its 
two  little  horns,  Fig.  xm.fl,  growing  out  of  the 
forepart  of  its  head,  and  under  them  its  two  eyes. 
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bbt  which  take  up  the  greated  part  of  the  head. 
Under  the  eyes  lies  the  probofeis  or  trunk,  c 
with  all  its  parts.  Near  the  probofeis  appear  the 
fird  pair  of  legs,  d  d,  and  under  rhe  fird  pair  the 
fecond,  ee,  difpofed  in  a  very  beautiful  order. 
The  rings  neatly  folded  up,  J ƒ,  prefent  them- 
felves  next,  and  under  them,  we  may  fee  in 
what  manner  the  hinder  pair  of  legs,  gg,  lie 
dretched  againd  the  abdominal  rings  of  the  body, 
h:  thefe,  with  the  extremity  of  the  anus,  are 
very  didindtly  to  be  feen.  In  fine,  all  thefe 
parts  are  arranged  together,  with  fo  much  art 
and  beauty,  that  it  is  impofiible  to  give  a  jud 
defeription  of  them.  They  will  be  feen  yet  a 
great  deal  more  didindtly,  by  diveding  the 
Nymph  of  the  fkin  that  immediately  enclofes  it. 

At  fird  all  thefe  parts  are  of  the  colour  of  co¬ 
agulated  milk,  but  as  fluid  as  water,  which  makes 
it  very  difficult  to  feparate  them  ;  nor  can  they, 
after  all,  be  accurately  didinguifhed  one  from  an¬ 
other,  becaufe  they  are  at  this  period,  all  of  the 
fame  colour.  In  ten  or  twelve  days,  they  ac¬ 
quire  fo  much  confidency,  and  fo  much  of  their 
peculiar  colouring,  as  to  affume  the  form  of  a 
complete  Fly,  on  throwing  off  the  internal  mem¬ 
branes  that  cover  them,  within  the  former 
Worm’s  fkin,  which  they  dill  retain  for  twelve 
days  longer ;  when  the  new  infedt,  having  ac¬ 
quired  fufficient  drength  to  appear  abroad,  breaks 
this  external  enclofure  likewife,  and  launches 
into  the  air,  in  the  following  manner. 


The  man?ier  In  which  the  Nymph  of  the  Mite  breaks  from  its  membranes ,  and  ef¬ 
fumes  the  form  of  a  Fly . 


Til  E  fird  thing  obfervable  in  this  change  is, 
that  the  Vermiform-Nymph  lofes  its  deep 
red  colour,  and  grows  much  darker ;  then  the 
Nymph  itfelf  breaks  that  part  of  the  fkin,  which 
covers  its  head  into  two  parts,  Tab.  XLIII.  Fig. 
xvi.  a,  b}  and  at  the  fame  time  throws  off  from 
every  part  of  its  body  a  very  flight  membrane, 
which  it  leaves  within  the  old  fkin.  When  this 
is  done,  there  breaks  out  from  under  this  fkin,  a 
little  infedt  like  a  gray  Fly,  without  wings,  but 
fo  nimble,  that  it  runs  immediately  about  as  if 
it  were  feveral  weeks  old. 

Sometimes  after  this,  the  new  born  Fly  rubs 
with  its  forefeet,  that  part  of  its  head  which  lies 
immediately  over  its  horns ;  for,  on  this  fpot, 
there  arifes  a  confiderable  fwelling,  with  a  vio¬ 
lent  pulfation  in  it.  The  Fly  never  gives  over 
rubbing,  till  it  has  difperfed  the  fwelling,  and 
made  it  entirely  difappear.  ’Tis  probable,  that 
it  was  in  this  part,  the  fore-legs  lay  while  the  in¬ 
fect  remained  in  the  Nymph-date.  The  next 
thing  the  Fly  does,  is  to  rub  very  gently  with 
its  hinder-legs,  the  furface  of  its  two  fhort  little 
wings,  which  are  as  yet  folded  up,  till  it  tho¬ 
roughly  expands,  and  difplays  them.  This  ope¬ 
ration  may  be  very  didindtly  feen,  and  I  have 
reprefented  the  great  folds,  Tab.  XLIII.  Fig. 
xiii,  Jf  which  the  infedt  thus  expands.  The 
Fly,  after  this  labour,  takes  a  little  red,  remain¬ 
ing  quiet  until  the  wings  fully  difplay  themfelves, 
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which  is  performed  very  fuddenly,  for  their  ve- 
ficles  are  no  other  than  ramifications  of  the  wind¬ 
pipe,  which  run  up  and  down  through  them; 
fo  that  we  may  eafily  conceive  how  they  may  be 
fo  fuddenly  expanded  by  an  injedtion  of  blood 
and  air  from  the  main  trunk.  The  infedt,  how¬ 
ever,  cannot  as  yet  fly;  its  wings  yield  fome 
blood  if  they  be  wounded  at  this  time ;  whereas, 
when  they  are  once  perfedtly  dried,  which  is 
done  in  a  quarter  of  an  hour,  it  is  impofiible  to 
obtain  the  lead  drop  of  blood  from  them,  even 
by  cutting  them  off,  the  veffels  being  in  that 
time  perfedtly  dried  up  and  clofed ;  for  my  part, 
I  firmly  believe  that  all  the  membranes  of  ani¬ 
mal  bodies  are  no  other  than  a  kind  of  webs, 
confiding  of  veffels  confolidated  in  this  manner, 
as  may  be  feen  in  the  blood-veffels  of  the  epider¬ 
mis,  which  d;y  up  as  foon  as  the  foetus  comes 
from  the  womb,  and  ceafes  to  draw  nourifhment 
from  that  part  of  its  covering. 

The  Fly  produced  from  the  Mite  is  one  of 
the  common  kind ;  and  it  affords  very  few  things 
worth  our  notice :  this  may  be  feen  by  the  two 
figures,  in  which  I  have  reprefented  it  of  its  na¬ 
tural  fize,  Fig.  xiy.  The  wings,  when  they  lie 
on  the  body,  extend  beyond  the  extremity  of  it. 
I  give  alfo  a  figure  of  the  male,  after  a  drawing 
taken  with  the  microfcope,  in  which  the  head, 
thorax,  and  abdomen  are  feen  very  didindtly.  On 
the  forepart  of  the  head,  there  arife  two  fhort 

horns. 
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horns,  Fig.  xv.  rz,each  with  a  ftifF  hair  growing 
out  of  it.  Near  the  horns  appear  the  eyes,  which 
are  red,  pretty  large,  and  of  a  reticular  net-like 
form  ;  between  the  eyes,  there  ftretches  along  the 
middle  of  the  head,  a  black  zone  or  prominent 
ftreak,  in  which  are  placed  three  feparate  and 
diftindt  eyes  in  the  form  of  a  triangle.  Thefe 
are  much  more  difcernible  on  the  Fly’s  firft  ap¬ 
pearance  in  the  air,  than  afterwards,  as  the  ftreak 
Or  zone  juft  mentioned  requires  fome  time  to 
grow  black,  and  has,  befides,  fome  hairs  on  it, 
which  do  not  eredt  themfelves,  till,  by  drying, 
they  become  fufficiently  firm  for  that  purpofe.  . 

The  thorax  is  covered  with  ftifF  hairs,  of  a 
brown  colour,  but  of  a  polifhed  and  fhining  fur- 
face,  like  a  looking-glafs.  From  its  lower  part 
rife  fix  legs :  the  firft  or  fore-pair  of  them,  b  b , 
are  almoft  black :  in  the  fecond  pair  only,  the 
joint  near  the  breaft  is  of  this  colour ;  and  the 
other  two  extreme  joints,  cc ,  of  a  dark  brown. 
The  third  pair,  dd ,  very  nearly  refemble  the 
firft :  but  thefe  colours  are  not  exadly  the  fame 
in  all  the  Flies  of  this  fpecies.  All  thefe  legs  are 
covered  with  ftifF  hairs,  and  are  each  of  them 
armed  at  their  extremities  with  two  claws,  by 
means  of  which  the  infedt  runs  very  nimbly 
upon  glafs,  by  darting  them  into  the  pores  of  it, 
not  but  that  it  can  walk  very  well  when  thofe 
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nails  are  cut  off- ;  but  then,  though  its  feet  are 
moift,  it  cannot  hang  itlelf  to  fo  frnooth  a  fur~ 
face.  The  wings  are  two;  they  are  of  a  beau¬ 
tiful  conftrudtion,  and  arife  from  the  Hope  of  the 
breaft,  e  e they  are  bordered  with  fine  hairs, 
and  the  filaments  which  run  through  them  like 
fo  many  little  nerves,  are  no  other  than  ramifi¬ 
cations  of  pulmonary  tubes.  The  membrane 
which  fills  up  the  fpaces  between  thefe  ramifica¬ 
tions,  is  likewifc  elegantly  conftrudted  :  it  is  co¬ 
vered  with  little  prominent  papilla,  but  a  draw¬ 
ing  ten  times  larger  than  this,  would  hardly  be 
fufficient  to  do  juftice  to  this  and  other  wonders, 
difcoverable  in  the  wings  of  flying  infedts.  The 
hinder  part  of  the  thorax  is,  by  way  of  orna¬ 
ment,  lurrounded  with  a  little  prominent  bor¬ 
der  j  near  which  appear  two  very  fmall  oblong 
particles,  with  round  heads,  refembling  mallets 
or  hammers :  it  is  by  ftriking  thefe  little  hammers 
again  ft  its  wings,  that  the  Fly  makes  the  hum¬ 
ming  or  buzzing  noife  that  is  peculiar  to  it  *. 

The  body  confifts  of  leven  rings  ;  it  is  covered 
with  delicate  hairs,  ƒ,  and  is  of  the  fame  re- 
fplendent  dark  brown  colour  with  the  thorax. 

The  female  differs  from  the  male  externally^ 
in  nothing  but  fize :  but  the  genital  parts  of  the 
two  fexes  are  very  different,  as  I  (hall  now  en¬ 
deavour  to  demonftrate. 


Of  the  genital  farts  of  the  7nale  and  female  Mite-Fly ,  and  the  manner  of  their 1 

coupling . 


TH  E  Mite  has  a  penis,  two  tefticles,  feminal 
velfels,  and  proftatae  ;  and  the  female  its 
ovary,  its  womb,  and  the  parts  naturally  be¬ 
longing  to  it.  The  penis  of  the  Mite  is  fo  art¬ 
fully  contrived,  that  the  feven  wonders  of  the 
world  together,  cannot  compare  with  it  ;  nor  is 
it  furprifing  they  Ihould  not,  they  being  the 
works  of  men,  whereas  this  little  organ  is  the 
conftrudtion  of  an  Almighty  and  all-feeing  Ar- 
chitedt.  It  is  partly  membranaceous,  and  partly 
of  a  fubftance  between  bone  and  hornj  the 
length,  and  inflexions  of  it  alfo,  are  fo  uncom¬ 
mon,  that  it  is  impoflible  to  confider  it,  without 
beins  loft  in  aftonifhment. 

That  part  of  the  penis,  which  confifts  of  a 
fubftance  between  bone  and  horn,  is  black,  and 
extends  only  along  one  fide  of  it,  Tab.  XLIII. 
Fig.  xvii.  but  this  is  enough  te  give  the 
penis  great  ftrength  and  firmnefs,  and  to  keep  it 
always  open,  in  readinefs  to  perform  its  duty. 
The  other  fide  of  the  penis  is  membranaceous,  b , 
and  confifts  of  many  tranfparent  rings  and  glo¬ 
bules.  The  fore-end  of  the  penis  is  alfo  mem¬ 
branaceous  and  obtufe,  c,  though  I  have  fome- 
times  feen  it  pointed  with  fomething  like  an  ar¬ 
ticulation  at  its  extremity.  It  generally,  how¬ 
ever,  appears  blunt  and  open.  I  cannot  tell  whe¬ 
ther  or  no  the  penis  can  eredt  itfelf  through  this 
opening;  but  I  know  of  a  certainty,  that  the 
vulva  of  the  female  paffes  into  the  faid  opening,  fo 


as  to  form  a  kind  of  copulation,  quite  different 
from  that  of  other  animals,  in  which  the  penis 
is  received  into  the  female  external  organ  of  ge¬ 
neration.  It  was  by  meer  accident  that  I  dif- 
covered  this  Angularity  in  the  copulation  of  the 
Mite-Flies :  on  examining  a  female,  which  had 
died  for  want  of  food,  in  the  very  adt  of  copu¬ 
lation,  I  found  the  penis  of  the  Mite  withered 
round  the  vulva  of  the  female,  where  it  had 
been  applied ;  but  was  then  fo  loofely  engaged, 
that  I  eafily  feparated  them. 

The  penis  lies  on  the  outfide  of  the  body,  and 
is  very  eafily  difcerned,  as  it  extends  along  the 
body,  with  only  its  right  fide  covered  by  the  laft 
ring.  It  is  elegantly  coiled  up,  and  refembles 
very  much  the  penis  of  Drakes,  which  is  like- 
wife  folded  up  in  the  fame  manner.  This  bird, 
it  feems,  does  not  ejaculate  its  feed  through  any 
perforation  within  the  penis,  but  by  a  furrow  or 
channel  on  its  outfide.  This  I  have  likewife 
found  to  be  nearly  the  cafe  in  fome  other  ani¬ 
mals. 

The  other  parts  of  the  male  Fly  fubfervient 
to  generation,  are  likewife  very  well  worth  our 
attention,  but  they  lie  hid  within  the  body.  The 
firft  that  offers  itfelf  to  our  confideration,  is  the 
nervous  root  of  the  penis,  d,  which  i9  of  a  very 
bright  white,  and  reaches  to  the  laft  ring  of  the 
infeft’s  body,  where  the  external  part  of  the 
penis  is  covered  with  very  fine  hair.  This  white 


*  The  French  call  thefe  two  parts  Balanciers,  Balancers  ;  and  their  fyftem  is,  that  they  afiift  in  flying;  and  in  fome  tneafure  make 
amends  for  the  want  of  another  pair  of  wings.  There  is  probability  in  this  opinion,  becaufe  all  two  winged  Flies  have  them ;  and 
none  that  have  four  wings.  Thefe  fyllems  are  not  contradictory,  for  they  may  anfwer  both  thefe  purpofes. 
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root  of  the  penis  is  bent  in  a  very  wonderful 
manner,  and  grows  broader  at  its  extremity,  e , 
where  it  unites  with  feveral  other  parts,  amongrt 
which  the  tefticles  ƒ f  deferve  our  particular 
notice,  on  account  of  their  Angular  figure  and 
conftrudtion.  They  are  of  a  pale  brown  colour, 
variegated  with  red  ;  but  the  fperm  contained  in 
them  is  white,  and  that,  as  well  as  the  coat  of  the 
tefticles,  appears  thro’  the  microfcope,  as  if  made 
up  of  little  globules.  The  vafa  differentia,  gg, 
next  prefent  themfelves.  Thefe  veffels  widen 
confiderably  at  a  little  diffance  from  their  union 
with  the  tefticles,  and  refemble,  as  it  were,  the 
two  globofe  appendages  of  thefe  parts,  h  h.  There 
is  fo  little  difference  between  the  other  parts, 
that  I  cannot  diftinguifh  them  from  one  another, 
though  I  take  the  longeft  of  them,  as  appears  by 
my  drawing,  i  i ;  for  the  feminal  vefiels,  and  the 
others,  which  are  more  globofe  for  the  proflatae, 
k  k.  All  thefe  parts  are  of  a  delicate  whitenefs, 
and  they  convey  a  feminal  matter  of  the  fame 
colour  to  the  cavity  of  the  penis.  Thefe  are  all 
the  parts  I  have  examined  in  the  male  Fly,  as  it 
was  the  Worm  alone,  of  which  I  propofed  to 
take  a  full  and  accurate  furvey. 

The  female,  on  the  other  hand,  is  furnifhed 
with  a  double  ovary,  conftrudled  nearly  in  the 
fame  manner  with  that  of  Herrings.  But  J  fhall 
defer  fpeaking  of  thefe  organs,  till  the  external 
parts  of  the  uterus  are  defcribed.  *  The  female 
hides  its  vulva,  and  the  extremity  of  its  uterus, 
under  the  two  laft  rings  of  its  body,  Fig.  xvm. 
a  a.  The  vulva  confifts  of  three  joints,  the 
firft  of  which  is  oblong,  and  hairy  at  its  extremi¬ 
ty,  bb ,  and  is  furnifhed  in  the  middle  with  two 
little  black  horny  bones,  which  help  greatly  in  the 
protruding  of  this  organ  out  of  the  body.  The 
fecond  joint  lies  entirely  within  the  firft,  as  within 
its  prepuce.  It  is  naked,  or  free  from  hairs,  and 
it  ends  in  a  horny  bone,  cc.  The  laft  joint, 
which,  properly  fpeaking,  conftitutes  both  the 
vulva  and  anus,  h  perfectly  black,  and  is  com- 
pofed  of  a  horny  bone,  and  a  membranace¬ 
ous  fubftance,  with  here  and  there  a  few  hairs, 
d.  Thefe  parts  of  the  Fly  generally  hang  out 
of  its  body,  on  its  quitting  the  Nymph-ftate,  in 
order  that  they  may  dry  to  a  proper  confiftency ; 
they  then  void  a  drop  or  two  of  a  fluid,  which 
looks  like  water  mixed  with  chalk.  The  ex¬ 
crements  afterwards,  thrown  out  from  thefe 
parts,  look  little  balls  with  tails  to  them,  and 
coniifting  of  a  fubftance  that  very  much  refembles 
plaifter  of  Paris. 

In  diffedting  this  Fly,  I  found  it  contained 
an  ovary  divided  into  two  partitions,  each  con- 
fifting  of  thirty-two  ovidudts,  with  four  eggs 
in  each,  one  pretty  large,  Fig.  xix.  a.  and  three 
imperfedt  ones  b  ;  fo  that  the  ovary  of  this  An¬ 
gle  little  creature  contained  no  lefs  than  256 
eggs.  Thefe  eggs  were  white,  oblong,  and 
crooked  3  the  colour  of  the  fmalleft  was  wa¬ 


tery.  When  viewed  with  a  microfcope,  thev 
appeared  to  confift,  as  it  were,  of  little  glo¬ 
bules,  and  the  ovidudts  Ihewed  themfelves  in 
the  fame  manner.  All  thefe  ovidudts  dilcharged 
their  eggs  into  the  uterus  by  two  common  paf- 
fages,  and  the  uterus  conveyed  them  out  of  the 
body  by  a  Angle  channel.  I  furveyed  the  other 
vifeera,  or  entrails  lying  thereabouts,  but  very 
flightly  ;  fo  that  I  could  only  fee  that  the  fat 
that  had  exifted  in  the  Mite,  was  now  almoft 
totally  wafted  away,  and  that  the  inteftines 
formed  a  great  many  more  folds  than  they  had 
formerly  done,  though  they  were  grown  con¬ 
fiderably  fhorter,  and  lay  now  entirely  on  the 
abdomen.  Nor  were  the  eggs  yet  perfedt, 
tho’  the  Fly  I  diffedted  was  four  days  old. 

Flies  are  by  nature  of  a  very  warm  and  luft- 
ful  conftitution  ;  fo  that  the  female,  imme¬ 
diately  after  its  firft  appearance  in  this  form, 
and  before  it  has  changed  its  gray  colour,  in¬ 
vites  the  male  to  copulation.  In  this  adt,  which 
lafts  for  a  confiderable  time,  the  male  always 
gets  upon  the  female  3  and  in  this  fituation  he 
is  carried  by  her  up  and  down  like  a  man  on 
horfeback.  All  this  time  the  female  keeps  her 
wings  expanded,  and  extending  her  vulva  to 
that  part  of  the  male’s  body,  where  the  penis 
lies,  thrufts  it  into  the  cavity  of  this  organ, 
which  does  not,  upon  this  occafion,  iuffer  any 
eredtion.  And  this  manner  of  copulation  ob¬ 
tains  in  many  other  kinds  of  Flies,  and  likewife 
in  fome  kinds  of  Hornets.  It  is  very  Angular 
to  obferve  how  the  male  gently  pats  the  fe¬ 
male  during  this  operation  with  his  body,  and 
preffes  himfelf  upon  her  juft  as  a  Cock  does 
with  the  Hen,  tho’  the  copulation  of  thofe 
fowls  is  very  fpeedily  performed,  and  that  with¬ 
out  any  abfolute  corporal  conjunction. 

The  Flies  under  our  confederation,  are  very 
flout  and  vigorous ;  fo  that  it  is  no  eafy  matter 
to  deftroy  themby  drowning:  after  lying  in  the 
water  a  confiderable  time,  fo  as  to  appear  quite 
deftitute  of  life  and  motion,  they  will  imme¬ 
diately  recover  on  being  expoied  to  the  fun,  and 
fly  off  as  brifkly  as  if  nothing  had  happened  to 
them.  They  have  two  methods  of  flying;  in 
the  one  their  motion  is  flow  and  regular,  and 
in  the  other  it  is  rapid  and  diforderly.  I  fed 
fome  of  thefe  Flies  with  new  milk-cheefe  fteep- 
ed  in  water,  which  they  fucked  up  thro’  their 
trunk,  or  probofeis.  This  ufeful  and  curious 
organ  is  placed  on  the  lower  part  of  the  head, 
a  little  below  the  horns,  or  antennae,  and  it  con¬ 
fifts  of  three  hairy  joints.  I  likewife  had  the 
pleafure  of  feeing  them  lay  their  eggs  in  a 
piece  of  cheefe,  and  I  found  in  a  few  days  af¬ 
terwards  a  number  of  Worms  which  had 
fprung  from  thofe  eggs,  perfectly  refembling 
thofe  of  the  firft  brood  that  had  produced  the 
parent- fly. 
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*fhe  manner  in  which  thefe  Flies  lay  their  eggs  ;  with  an  account  oj  the  membranes 

they  throw  off  on  leaving  the  Nymph-Jlate . 


IT  appears,  at  length  clearly,  by  what  I  have 
obferved  concerning  thefe  infedts,  how  rea¬ 
dily  the  females  can  lay  their  eggs  in  the  fmall- 
eft  cracks  of  a  cheefe  ;  and  I  have  feen  them 
myfelf  thruft  out  their  tails  for  this  purpofe, 
to  an  amazing  length,  and  by  that  method  bury 
the  eggs  in  the  deepeft  cavities.  Thefe  eggs 
in  time  produce  Worms,  which  afterwards 
turn  to  Nymphs,  and  then  to  Flies  :  and  this 
bufinefs  conftantly  proceeds  according  to  the 
immutable  decrees  of  providence,  in  one  uni¬ 
form  circle  of  production,  without  the  leaft  va¬ 
riation  in  time  or  place,  unlefs  it  be  when  the 
Flies  cannot  find  cheefe  to  receive  their  eggs, 
for  then  they  look  out  for  fome  other  kind  of 
food,  as  much  refembling  cheefe  as  poffible, 
in  its  nature  and  qualities.  Thus  has  this  fpe- 
cies  of  little  creatures  been  kept  up  from  the 
time  of  Adam  to  our  days,  thro’  a  fucceffion  of 
many  thoufand  generations. 

After  having  made  the  obfervations  already 
related,  I  thought  it  worth  my  while  to  exa¬ 
mine  the  skin  which  is  (lied  by  this  infedt,  on 
its  appearing  abroad  in  the  Fly-flate  ;  and  up¬ 
on  infpedtion,  I  found  that  it  contained  a  very 
delicate  tranfparent  membrane  thrown  off  at 
the  fame  time.  In  this  membrane  I  could  dif- 
cern  a  great  many  of  the  pulmonary  tubes 


■which  had  likewife  peeled  off  from  the  body  ‘ 
and  what  was  ffill  more  furprifing,  the  fnout  of 
theWorm,  with  its  teeth  or  claws,  remained  en¬ 
tirely  with  it.  Thefe  unfeemly  organs,  with 
which  they  heretofore  ufed  to  crumble  and  take 
in  their  unfavoury  food,  and  to  run  about  and 
burrow  in  their  putrified  habitations,  are  no 
longer  neceffary  in  the  Fly-flate.  Thefe  crea¬ 
tures  have,  inflead  of  them,  a  trunk  or  pro- 
bofcis,  by  means  of  which  they  fuck  up  the 
fweeteft  juices,  and  a  pair  of  fwift  and  beauth 
ful  wings,  wherewith  they  ramble  at  pleafure 
thro’  the  untainted  air,  and  raife  themfelves 
far  out  of  the  reach  of  flench  and  putrefac¬ 
tion. 

I  heartily  wifh  you,  illuffrious  friend,  a  fimi- 
lar  change  and  refurredlion,  of  which  that  now 
we  have  been  confidering,  feems  to  be  art 
earned  ;  for  I  am  firmly  perfuaded,  that  by 
treading  courageoufly  to  the  end  of  this  mor¬ 
tal  life,  in  the  footfleps  of  our  Divine  Mafler, 
we  fhall  then  change  it  for  a  better  ;  and  lay 
down  this  corrupt  body,  to  which  we  are  now 
confined,  in  order  to  affume  a  far  more  per¬ 
fect  one.  God,  the  giver  of  all  good  things, 
grant  us  this  neceffary  perfeverance,  thro’  the 
infinite  merits  of  his  only  Son,  our  Lord  and 
Saviour.  Amen. 


‘I he  End  of  the  fnrprifmg  hi  [lory  of  the  Acarusi  or  Mite ,  and  the  Fly  produced  from  it. 

*The  hiffory  oj  the  Worms  found  in  the  tubercles  a?id  fwellings  of  the  leaves  of 

the  Willow. 
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AS  in  enumerating  the  Infedls  which  be¬ 
long  to  my  fourth  order  of  changes,  I 
have  afligned  there  the  place  for  all  thofe 
Nymphs  which  are  found  enclofed  in  fruits, 
tubercles  of  plants,  trees,  and  their  leaves  ;  I 
fhall  now  propofe  fome  of  thofe  Nymphs,  by 
way  of  a  particular  example.  In  treating  of 
the  Worms  found  in  the  tubercles  of  Willow 
leaves,  I  fhall  defcribe  the  Tubercle  itfelf,  the 
Egg,  the  Worm,  its  Web,  the  Nymph,  and 
the  Fly. 

The  warts  or  tubercles  of  the  leaves  of  the 
Willow,  Tab.  XLIV.  Fig.  i.  are  fo  obvious  to 
the  view,  that  there  would  be  no  necefiity  to 
defcribe  them,  provided  each  of  us  had  the 
fame  ardent  defire,  and  equal  curiofity.  But  as 
all  men  are  not  delighted  with  the  fame  thing, 
the  mofl  common  objedts  in  nature  fometimes 
remain  unknown,  and  affedt  the  ignorant  with 
a  rapturous  admiration.  For  this  reafon,  I 
fhall  briefly,  in  this  place,  explain  the  con- 
ftrudtion,  figure,  colour,  fituation,  bignefs,  ten- 
dernefs,  hardnefs,  and  fmallnefs  of  thefe  tu¬ 
bercles. 

That  the  conftrudtion  of  the  feveral  fwell¬ 
ings  that  are  obfervtd  in  the  leaves  of  the  Wil- 
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low  trees  may  be  diflindlly  known,  we  muff 
firft  confider  particularly  the  leaf  itfelf  on 
which  they  are  found.  The  leaf  of  the  com¬ 
mon  Willow  confiffs  of  three  coats ;  the  inter¬ 
nal  as  well  as  external,  are  very  thin,  and  are 
fet  with  light  hairs,  or  a  kind  of  down  ;  but 
the  middle  coat  is  nervous  and  flefhy,  if  I  may 
be  allowed  the  exprefiion  ;  fince  the  nerves, 
or  rather  the  veffels  which  convey  the  nutri¬ 
tious  juice  to  the  leaf,  are  placed  in  that  part. 
Thefe  veffels  are,  indeed,  extremely  numerous, 
and  are  divided  into  fo  many  fcarce  vifible 
branches  in  this  coat,  that  they  may  be  pro¬ 
perly  called  the  parenchyma,  and  compared  to 
the  flefhy  lubffances  in  the  vifcera  of  animals : 
this  may  be  feen  moll  diflindlly  in  thofe  kinds 
the  leaves  of  which  are  thick  and  fpungy. 

The  outward  coat,  or  external  fide  of  the 
leaf,  I  call  that  part  wherein  the  nerves  or 
ribs  are  prominent,  Tab.  XLIV.  Fig.  i.  a.  be¬ 
yond  the  reft  of  the  furface  :  the  external  or 
outer  coat,  and  the  inner  coat,  or  inward  fide, 
I  call  that  part  of  the  leaf  which  exhibits  thefe 
nerves,  not  fo  diflindlly  confpicuous  bb.  Be¬ 
tween  thefe  two  coats  the  tubercles  of  the 
leaves,  whereof  we  are  treating,  are  fituated. 
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and  they  are  nothing  elfe  but  the  dilatation, 
or  more  remarkable,  yet  irregular  excrefcences 
of  the  inmoft  and  nervous  part  of  the  Willow 
leaf.  Thefe  tubercles,  therefore,  are  properly 
compofed  of  a  colledtion  of  the  very  fine  veffels 
of  the  leaf,  which,  concreting  together  into  a 
mafs,  form  an  extuberant  little  knot ;  to  which 
the  two  coats  of  each  fide  are  fo  ftrongly  joined, 
that  they  cannot,  but  with  difficulty,  be  fepa- 
rated  5  nay  even,  thefe  too  are  fo  much  dilated 
hy  force  of  the  tubercle,  as  to  lofe  their  down 
or  hairs  in  that  part. 

The  external  figure  of  thefe  verrucae,  or  tu¬ 
bercles,  is  very  irregular  :  they  are  fometimes 
roundifh  or  ovale,  fometimes  oblong^,  and 
they  are  wrinkled  e,  fmooth,  and  of  many  other 
furfaces  and  forms.  Their  internal  ftrudture 
con  fills,  as  it  were,  of  little  grains,  refembling 
broken  free-flone  of  a  large  grain,  and  is  filled 
with  fmall  chinks  and  corners,  vifible  only 
with  a  microfcope.*  The  outward  furface  is 
of  a  (fometimes  faint,  and  fometimes  full)  green 
colour,  and  is  variegated  with  purple,  red  and 
yellow,  all  together  or  feverally  :  there  are 
likewife  fome  rally,  fmall  and  blackifh  fpots 
obferved  in  fome  of  them,  which  are  like  marks 
of  vermiculation  ƒ.  Thefe  tubercles  are  with¬ 
in  of  a  full  green,  and  at  the  fame  time  forne- 
what  yellowifh  here  and  there  :  this  yellownefs 
probably  arifes  from  hence,  that  the  Worm 
•  hath  confumed  the  inward  fubflance  about 
thofe  places. 

Thefe  warts  occupy  various  parts  of  the 
leaf :  they  are  fometimes  found  g  in  the  mid¬ 
dle  region,  adjacent  to  the  nerve  ;  they  lie  h. 
fometimes  near  the  extremity  of  the  leaf;  fome¬ 
times  they  are  on  the  nerve  i ;  fometimes  more 
fwollen  or  depreffed,  and  again  are  fituated  at  a 
greater  or  lefs  diftance  from  each  other  ;  and 
therefore  nothing  certain  or  regular  can  be  de¬ 
termined,  in  this  refpect,  about  them.  They 
are  conftantly  extuberant  beyond  the  furface  of 
the  two  coats  of  the  leaf :  but  in  that  fide  of 
the  leaf  where  the  nerves  run,  they  commonly 
project  more  than  in  the  inward  fide ;  tho’  I 
have  found  fome  which  rofe  to  an  equal  height 
on  each  fide  k.  I  have  likewife  feen  fome 
which  occupied  the  footftalk  of  the  leaf  /;  but 
thefe  were  fewer. 

There  is  great  difference  between  the  warts, 
in  regard  to  bignefs  and  fmallnefs,  and  alfo 
with  refpedt  to  their  greater  or  lefs  number. 
In  fome  leaves  there  are  feen  only  one  or  two, 
in  others  ten  or  twelve.  They  differ  alfo  great¬ 
ly  in  fize.  The  reafon  of  which  is,  that  fome 
of  them  are  riper  than  others ;  or  they  are  older, 
or  have  begun  to  increafe  afreffi.  I  fhall  here¬ 
after  treat  of  this  matter  in  the  hiftory  of  the 
egg,  and  fhall  then  likewife  deferibe  their  hard- 
nefs  and  tendernefs. 

When  I  opened  fome  of  thofe  warts  of  thefe 
leaves,  on  the  14th  of  June,  I  met  with  quite 
different  things  therein.  In  fome,  which  were 
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fhut  very  clofe,  I  found  a  Vermicle,  or  Worm, 
like  the  Caterpillar  of  the  Bindweed,  together 
with  its  excrements,  and  a  caff  fkin  near  it. 
In  another,  which  opened  outwardly,  with  a 
round  or  orbicular  orifice,  I  found  another  Ca¬ 
terpillar,  of  the  fame  fhape  with  the  former, 
but  confiderably  larger.  In  others  that  were 
not  perforated,  and  ftill  contained  their  Ca¬ 
terpillar  of  the  fame  kind  within,  I  cb- 
ferved  this  was  fuffocated,  or  had  been  killed, 
by  fome  other  Worms,  which  likewife  lodge 
themfelves  in  the  warts.  I  obferved  that 
the  rain  had  fallen  into  fome  others,  that 
had  holes,  and  were  deftitute  of  an  inhabitant. 
In  others  again  I  found  other  infedts,  which 
had  caff  their  eggs  there.  Nay,  I  fometimes 
found  the  little  caverns  of  thefe  tubercles  occu¬ 
pied  by  fmall  Spiders,  which  had  fhut  up  the 
orifice  with  one  of  their  webs.  I  fhall  treat  of 
all  thefe  things  more  particularly  hereafter. 

Thefe  differences,  obfervable  about  one  and 
the  fame  kind  of  tubercle,  may,  no  doubt, 
lead  ignorant  perfons  into  error.  Indeed,  I  am 
firmly  perfuaded,  that  all  who  apply  them¬ 
felves  to  experiments  will  be  deceived,  unlefs 
they  thoroughly  inveffigate  them,  and  endea¬ 
vour  to  find  out  their  firft  principles.  Where¬ 
fore,  as  I  had  at  different  times  obferved  what 
is  before  related,  I  have  again,  at  length,  exa¬ 
mined  thefe  excrefcences  with  all  the  care 
poffible.  And  thus  I  have,  at  length,  difeo- 
vered  the  real  eggs  out  of  which  thofe  firft  Ca¬ 
terpillars,  which  I  faid  I  found  in  the  tubercles, 
are  produced.  At  the  fame  time  alfo,  I  difeo- 
vered  the  reafons  why  other  infedts  alfo  go 
into  thefe  warts. 

On  the  faid  14th  of  June,  I  opened  a  great 
number  of  tubercles,  of  all  kinds  and  figures : 
in  the  fmalleft  of  them  I  found  real  and  per¬ 
fect  eggs,  fo  circumftanced  in  every  refpedf,  as 
if  they  had  been  laid  there  by  the  infedt.  The 
leaf  of  the  willow,  in  which  I  found  fuch  an 
egg,  had  but  very  lately  budded,  and  was  ftill 
tender,  though  it  had  obtained  its  full  fize  and 
form.  I  found  in  this  leaf  the  rudiments  of 
feven  fuch  excrefcences,  which  I  reprefent  in 
each  fide  of  it.  Tab.  XLIV.  Fig.  i.  m.  Some 
of  thefe  were  a  little  larger,  others  fmaller ; 
but  the  minuteft  of  them  were  fo  fmall,  that 
they  could  be  obferved  only  by  reafon  of  the 
fmall  change  which  was  obferved  in  the  colour 
of  the  leaf.  The  largeft  of  the  tubercles, 
which  began  to  fwell  a  little,  were  of  a  yel¬ 
lowifh  green  colour;  but  the  fmalleft  of  all, 
which  did  not  yet  projedt  beyond  the  furface 
of  the  coats  of  the  leaf,  was  diftinguifhed  from 
the  leaf  itlelf  only  by  a  paler  yellow  colour. 

We  muff  here  obferve,  that  the  egg  was  alfo 
fmaller  in  the  fmalleft  than  in  the  largeft  ex¬ 
crefcences  ;  in  which  I  conftantly  found  it 
much  larger,  and  more  advanced  and  forward. 
This  egg  was  of  an  oblong  figure,  Fig.  11.  n , 
without  any  rings,  having  one  end  thicker. 


*  Thefe  tubercles  and  warts,  like  galls,  and  the  tufts  on  the  dog-rofe,  all  arife  from  the  pumTures  of  infers ;  and  as  there  are 
many  kinds  of  thefe  infefls,  it  is  not  flrange  that  the  tubercles  are  of  various  forms.  They  are  all  produced  by  wounds,  at  which 
the  eggs  of  the  parent-animal  are  introduced  ;  and  the  young  Worm  conllantly  appears  within  them.  Thefe  Worms  are,  in  gene¬ 
ral,  vefy  weak  and  defencelefs ;  and  this  feems  a  provifion  of  nature  to  hide  them  from  their  enemies. 

4  the 
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the  other  more  acute.  It  appeared  tinged  with 
a  watery  colour,  and  had  an  extended  fmooth 
furface.  Thefe  eggs  lay  loofe  and  difengaged 
in  thefe  tender  tubercles.  There  was  no  par¬ 
ticular  little  cell  ;  but  they  were  every  where 
equally  furrounded  with  the  inner  fubftance  of 
the  tubercle.  But  when  the  wart  afterwards 
becomes  larger  and  harder,  and  by  degrees 
lofes  its  fliffnefs  and  tendernefs  by  accretion, 
then  it  is  obferved,  that  it  infenfibly  opens  on 
the  infide  ;  and  in  procefs  of  time  is  divided, 
as  it  were,  into  two  dillind  parts :  in  one  of 
which  only  an  egg  is  placed,  Fig.  i.  o,  and  is 
gradually  increafed  and  augmented. 

About  that  time  one  may  very  dillindly  fee, 
that  the  egg  is  no  where  fixed  or  annexed  to 
any  thing,  nor  has  any  veffels,  filaments,  fibres, 
or,  any  other  ties,  by  the  help  of  which  it  may 
cohere  with  the  wart,  and  receive  nourifhment 
from  it.  Indeed,  it  never  has  any  certain  place 
in  the  tubercle ;  for  it  is  fometimes  fixed  in 
this,  fometimes  in  that  fide :  it  is  fometimes  in 
the  middle:  it  is  fometimes  at  a  greater  or  lefs 
difiance  from  the  chink,  which  is  naturally  ob¬ 
ferved  in  the  body  of  the  tubercle.  There 
are  as  yet  no  excrements  found  in  the  wart ; 
but  all  things  appear  pure  and  clean. 

It  is  very  certain,  that  this  egg  is  then  in  a 
flate  of  nourifhing ;  for  one  may  plainly  fee, 
that  it  is  confiderably  increafed,  from  time  to 
time,  and  augmented.  But  the  mod:  obvious 
figns  of  this  are  obferved  chiefly  in  thofe  Worms 
which  are  a  little  older;  for  in  fuch  the  fore 
part  of  the  egg  is  confiderably  fwollen,  fo  that 
even  the  head  and  two  eyes  of  the  Worm  or 
Caterpillar,  enclofed  in  it,  are  gradually  feen 
through  its  integuments,  and  are  obferved, 
Tab.  XLIV.  Fig.  n.  ƒ>,  to  grow  continually 
blacker. 

If  therefore  it  be  afked,  how  this  egg  is 
nourifhed?  I  anfwer,  it  may  conveniently  have 
all  neceffary  food  from  the  effluvia  and  tranf- 
mitting  liquids,  which  perfpire  into  the  cavity 
of  the  divided  and  broken  excrelcence,  and 
likewife  may  eafily  penetrate  the  coat  whereby 
the  egg  is  inveded ;  fo  that  they  may  be  fucked 
in,  and  fwallowed  by  the  Worm  that  lies 
within.  All  membranes  ferve  to  illudrate  what 
I  have  here  afferted ;  for  thefe  being  put  into 
a  damp  place,  are  likewife  affeded  by  the 
moifture  :  but  when  they  are  fufpended  wet  in 
the  air,  or  are  expanded,  again  they  exhale,  by 
a  contrary  adion,  all  the  moill  humours  which 
they  contain.  Nay,  it  is  plainly  feen  that  gum 
tragacanth,  though  tied  up  in  a  membrane,  is 
notwithdanding  confiderably  fwollen,  when  put 
in  a  moifl  place.  But  here  it  deferves  particu¬ 
lar  notice,  how  powerfully  fait  of  tartar  at¬ 
tracts  water  to  it.  In  the  roots  of  trees  and 
herbs,  wherein  open  pores  are  not  yet  demon- 
flrated,  no  other  mode  of  nutrition  can  indeed 
obtain  or  prevail.  However  this  matter  be,  I 
think  the  juice,  perfpiring  from  the  fubflance 
of  the  warts,  feeds  the  Worm  that  is  thus  con¬ 
tained  within  it. 

Now,  as  an  egg  is  nothing  elfe  but  a  Nymph 
enclofed  in  the  pellicle,  not  yet  having  the  firm- 
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nefs  and  flrength  necefiary  to  break  open  this 
coat  with  which  it  is  furrounded,  one  may 
eafily  comprehend  how  the  Worm,  dill  con¬ 
tained  in  the  fhell  of  its  egg,  may  fuck  the 
nutritious  juice  which  penetrates  into  the  ca¬ 
vity  of  the  egg.  And  indeed  this  obfervation, 
by  which  it  is  evident  that  the  egg  is  nourifhed, 
and  becomes  bigger,  whild  it  is  and  remains 
an  egg,  mod  ilrongly  proves,  that  the  egg  is 
really  the  in  fed  itl'elf  j  nor  is  there  any  other 
difference  between  this  and  that,  only  in  refped 
of  the  inverting  coat,  which  prevents  our  fee¬ 
ing  the  contained  in  fed ;  though,  in  fome 
cafes,  one  may  didindly  enough  obferve  it 
tranfparently  through  the  fkin  of  the  egg. 
The  egg,  of  which  we  treat  in  this  place,  is, 
in  this  refped,  different  from  thofe  of  many 
other  infeds,  becaufe  the  latter  never  increafe, 
but  for  fome  time  only  cover  the  contained 
little  infeds ;  jud  as  the  membranes  of  the 
Nymphs  furround  or  environ  the  enclofed  in¬ 
feds  for  a  time. 

When  this  little  creature  afterwards  has 
broken  out  of  its  egg,  it  has  the  form  of  a 
thin  and  fmall  Caterpillar,  and  is  twice  as  long 
as  the  egg  wherein  it  had  been  hid  a  little  be¬ 
fore.  It  is  then  always  found  within  the 
tubercle,  that  the  fkin  cad  off  by  the  little 
infed  lies  near  to  it.  This  little  Caterpillar 
is  at  this  time  fo  fmall,  that,  if  it  were  deli¬ 
neated  according  to  its  natural  fize,  it  would 
fcarce  be  as  big  as  a  point :  wherefore  I  repre- 
fent,  Tab.  XLIV.  Fig.  i.  y,  it  rather  at  its  full 
maturity,  as  it  appears  when  it  hath  bored  its 
way  through  the  tubercle,  and  crept  out  through 
the  hole  r  it  made. 

This  little  Caterpillar  properly  belongs  to 
what  are  called  the  Bind-weed  kind.  If  you 
view  it  with  a  microfcope,  you  will  fee  it  com- 
pofed  of  fifteen  annular  incifions,  which  con- 
llitute  the  head,  thorax,  abdomen,  and  tail. 
The  head  is  of  a  raven-black  colour,  and  ex¬ 
hibits,  Fig.  hi.  s,  the  eyes  placed  on  each 
fide.  In  the  fore  part,  in  the  lower  region  of 
the  head,  are  feen  two  hard  horny  or  bony 
jaws ;  the  extremities  of  which  are  divided  into 
many  fmall  fharp-pointed  teeth.  With  thefe 
the  infed,  when  provoked,  is  not  afraid  to 
bite  even  at  a  fleel-needle.  Thefe  teeth  are  of 
a  browniffl  red  colour,  and  tranfparent  fub¬ 
flance.  The  fix  firft  legs,  tt>  each  of  which 
confifted  of  five  joints  and  one  claw,  were  ar¬ 
ticulated  with  the  three  foremoll  rings  of  the 
thorax.  The  two  rings  immediately  follow¬ 
ing  had  no  legs  affixed  to  them.  But  twelve 
other  legs,  Tab.  XLIV.  Fig.  in.  ?/,  adhered 
to  the  lower  part  of  the  fix  rings  of  the  body. 
Finally,  the  tail  was  alfo  furnifhed  x  with  two: 
fo  that  this  infed  has  in  all  twenty  legs.  In 
the  poflerior  part  of  the  head,  and  in  the  neck, 
as  alfo  about  its  tail,  there  are  fome  black  fpots. 
This  Caterpillar,  like  the  Coffus,  or  Worm  of 
the  Beetle,  had  a  wrinkled  fkin,  here  and  there 
fet  with  hairs.  It  twilled  and  gathered  toge¬ 
ther  the  pollerior  part  of  its  body,  like  the 
Bindweed  Caterpillar.  It  did  not  frequently 
make  ufe  of  its  middle,  or  lall  feet,  except 
U  when. 
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when  it  endeavoured  to  wind  and  twift  the 
posterior  part  of  its  body  about  the  extremities 
of  leaves  3  for  then  it  fattened  itfelf  in  the  place 
with  its  feet,  making  no  ufe  of  its  fore  legs  at 
the  fame  time.  When  it  walks,  it  ufes  only 
the  fore  le<*s,  and  then  draws  after  them  the 
hinder  part  of  its  body.  This  is  likewife  the 
cale  in  regard  to  the  (caterpillars,  befoie  men¬ 
tioned,  which  have  many  legs 3  and  which 
likewife  change  into  Butterflies  fo  conftantly, 
that  1  have  hitherto  obferved  no  example  to  the 
contrary.  The  points  of  refpiration  were  feen 
to  open  in  the  furface  of  the  body,  and  the 
pulmonary  tubes  were  tranfparent  through  the 
lkin.  In  the  hinder  part  of  the  body,  the  heart 
fhewed  itfelf  alio,  beating. 

While  thefe  little  Caterpillars  are  fmall,  they 
are  of  a  colour  mixed  of  a  yellowifh  white  and 
pellucid  green,  which  by  degrees  improves  and 
grows  ftronger.  Even  while  they  are,  as  it 
were,  ftill  in  their  cradles,  a  narrow  line  of  a 
deep  green  colour,  which  denotes  the  aliment 
contained  in  the  do  mach,  is  feen  through  their 
fkin  3  and  this  becomes  of  a  more  and  more 
dufky  green,  the  more  the  Caterpillar  ap¬ 
proaches  to  maturity  3  and  the  Caterpillar  itfelf 
then  alfo  gets  a  much  greener  colour  all  over, 
only  that  it  continues  of  a  yellowifh  white  about 
the  belly.  Thefe  little  creatures  feveral  times 
change  the  fkin  within  thefe  warts,  and  grow 
whitifh  for  a  time,  on  calling  it. 

The  inner  fubflance  of  the  wart  is  their  food, 
which  they  immediately  begin  to  eat,  as  foon 
as  they  come  out  of  their  eggs.  About  that 
time  their  excrements  alfo  are  found  in  the 
tubercles  3  and  there  is  the  greater  quantity  of 
them  accumulated,  the  more  the  Caterpillar  is 
grown.  I  have  fometimes  found  fo  great  a 
quantity  of  thefe  excrements  in  the  tubercles, 
that  it  was  three  times  bigger  than  the  body  of 
the  infedt.  This  principally  proceeds  from 
rain,  which  fwells  thefe  feces,  and  fometimes 
kills  the  little  Caterpillar.  This  mod  com¬ 
monly  happens,  when  it  has  already  bitten 
through  and  perforated  the  coats  of  its  wart, 
or  tubercle.  Thefe  habitations  are  commonly 
pierced  through  by  the  Caterpillars,  when  thefe 
infedts  are  arrived  to  their  full  fize  5  for  then 
they  always  eat  a  hole  through  their  tubercle, 
and  then  thrud  the  hinder  parts  of  their  body 
through  the  hole,  fo  that  they  may  cad  out 
their  excrements,  Tab.  XLIV.  Fig.  i.y.  The 
Caterpillars  behave  in  this  manner  chiefly  in 
rainy  weather  5  for  then  their  excrements  fwell 
vadly  by  the  force  of  the  wet,  and  would  oc¬ 
cupy  too  large  a  fpace,  being  otherwife  not 
bigger  than  fmall  grains  of  fand. 

In  procefs  of  time  the  whole  fubdance  of 
the  wart  is  fo  cleanly  eaten  out  by  the  Cater¬ 
pillar,  that  abfolutely  nothing  remains  of  it 
but  the  two  outmod  coats  of  the  leaf.  After 
this  the  creature  ceaies  to  eat,  though  it  fome¬ 
times  alfo  abdains  fooner.  It  is  indeed  very 
worthy  of  confideration,  that  the  Worm  in  this 
excrefcence  finds  its  aliment  in  fuch  plenty, 
that  it  is  never  in  want.  On  June  29,  I  ob¬ 
ferved  that  many  of  thefe  Caterpillars  had  crept 
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out  of  the  mouths  or  orifices  of  the  verrucles, 
or  little  warts  3  nor  could  I,  notwithdanding, 
find  any  of  them  either  on  the  tree,  or  under 
it  on  the  ground.  In  another  tubercle,  which 
I  then  opened,  I  found  a  dead  Caterpillar.  In 
another,  the  little  creature  had  been  entirely 
confumed,  its  remains  refembling  only  a  thin 
fkin  3  and  near  it  lay  a  Worm  without  legs, 
which  had  probably  confumed  the  entrails  of 
the  Caterpillar,  and  afterwards  had  crept  out 
of  the  tubercle,  in  order  to  undergo  its  proper 
change.  As  I  had  unluckily  given  this  Worm 
a  little  wound,  I  could  not  further  profecute  its 
changes.  I  fhall  not  prefume  to  affirm,  as  a 
certainty,  that  the  vifeera  of  the  dead  Worm 
were  confumed,  or  had  been  pierced,  by  this 
creature. 

In  order  to  invefligate  further  what  is  done 
by  thefe  little  Worms,  I  brought  fome  leaves 
and  little  branches  of  Willow-trees  into  my 
chamber,  and  there  put  them  in  moifl  fand. 
But  fo  it  happened,  that  the  Worms  of  thefe, 
having  quitted  their  tubercles,  got  into  the  fand 
out  of  my  fight.  As  I  imagined  it  was  the 
want  of  food  that  made  them  leave  their  abode 
fo  quickly,  I  put  fome  leaves  and  entire  warts 
of  them  upon  the  fand  :  nay,  I  likewife  offered 
fome  of  them  a  mafs  or  lump,  prepared  of 
fome  bruifed  tubercles,  in  order  to  invite  them 
to  eat  3  but  all  was  to  no  purpofe.  I  therefore 
finally  enclofed  fome  of  them  in  a  dry  box, 
into  which  I  had  before  put  fome  rotten  wood, 
that  I  might  fee  whether  they  would  make 
their  webs  there.  All  thefe  died  likewife, 
pining  away,  fome  fooner,  fome  later:  where¬ 
fore  I  at  length  learned,  that  they  could  not 
live  naked  or  uncovered  in  the  air. 

On  the  5th  of  July  I  obferved,  that  fome  of 
thefe  little  Worms  had  dug  into  the  fand,  and 
there  began  to  weave  webs  3  and  this  was  the 
firfl  opportunity  I  had  of  difeovering  any  ap¬ 
proach  toward  their  change.  For,  when  I  di¬ 
ligently  examined  the  fand  on  the  infide,  I 
found  a  great  number  of  them  in  it,  fome  of 
which  lay  much  deeper  than  others.  And 
thus  I  at  length  difeovered,  that  thefe  little 
creatures,  after  they  have  eaten  fufficiently, 
quit  the  Willow-leaves,  and  fall  3  and  then  dig 
into  the  eaith,  in  order  to  weave  their  webs 
there,  and  fuffer  other  changes. 

Out  of  this  fand  likewife  I  took  fome  per¬ 
fect  webs.  They  were  of  an  oval  figure.  Tab. 
XFIV.  Fig.  iv.  a-,  fo  that  if  they  were  ex- 
pofed  on  the  furface  of  the  earth,  the  moiflure 
or  rain  could  not  do  them  great  harm.  I  have 
likewife  obferved  fome  Spiders  woven  up  in 
webs.  Thefe  webs  were  of  a  bright  purple, 
approaching  to  fcarlet.  I  afterwards  opened 
one  of  thefe  webs,  woven  by  the  infedts  3  but 
found  that  the  Caterpillar,  in  the  infide,  was 
not  yet  changed.  On  the  6th  of  July  I  cut 
open  fuch  another  web  5  and  in  this  alfo  there 
the  infedt  ftill  lived,  in  full  vigour.  In  the 
third  web  which  I  opened,  I  found  the  crea¬ 
ture  juft  on  the  point  of  buffering  its  change. 

Its  green  colour  began  by  degrees  to  difap- 
pear.  The  body  became  a  faint  yellow,  and 

decreafed 
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decreafed  very  much  in  bulk,  becoming  at  the 
fame  time  clear  and  perfpicuous ;  as  is  likewife 
the  cafe  in  Silkworms.  The  little  line  on  the 
back,  produced  by  the  contents  of  the  fto- 
mach,  became  likewife  obliterated  by  degrees ; 
fince  the  Worm  had  now  cleared  its  inteftines 
of  all  their  grofs  contents,  afterwards  lying  in 
its  web  without  any  remarkable  motion. 

July  13,  I  found  fome  dead  in  their  webs ; 
but  others  had  by  that  time  affumed  the  habit 
of  real  Nymphs.  Therefore  it  is  evident,  that 
thefe  infedts  ftridtly  belong  to  the  firft  mode  of 
the  third  order  of  natural  changes  5  though  I 
{hall  not  here  refer  them  to  it,  becauie  they 
weave  their  webs,  and  are  changed  in  a  very 
obfcure  manner  under  the  earth. 

Some  days  after,  that  is  July  1 8,  I  obferved 
many  little  black  Flies  illuing,  Tab.  XL1V. 
Fig.  iv.  b ,  out  of  thofe  webs  which  I  had  taken 
out  of  the  fand,  and  put  into  a  dry  box.  This 
little  Fly,  being  viewed  with  a  microfcope, 
(hews  itfelf  divided  as  ufual  into  a  head,  thorax, 
and  belly.  Out  of  the  fore  part  of  the  head 
arife  two  black  horns,  Fig.  v.  c.  Thelè  are 
placed  before  the  eyes.  The  thorax  is  ele¬ 
gantly  divided,  and  fhews  four  membranaceous 
wings  fixed  to  its  fcapulae,  whereof  the  lower 
pair  are  covered  by  the  upper,  and  all  together 
cover  the  body.  The  upper  wings  are  pro¬ 
vided  with  many  pulmonary  tubes,  palling 
through  them,  and  near  their  extremities  are 
marked  dd  with  two  blackifh  fpots.  Six  legs 
adhere  to  the  loweft  region  of  the  thorax,  e 
that  are  divided  by  joints  and  two  claws :  they 
are  of  a  colour  approaching  to  black.  The 
abdomen  alfo  is  black,  and  is  divided  into 
rings.  Some  of  thefe  Flies  alfo  had  a  tail, 
others  not. 

The  males  I  found  had  tails,  but  the  fe¬ 
males  none.  If  the  laft  rings  of  the  females 
abdomens  were  preffed  out,  Fig.  vi ./ƒ,  towards 
the  hinder  extremity,  a  fharp-pointed  part  was 
forced  from  thence ;  which  being  carefully 
examined  with  a  microfcope,  exhibited  an  in- 
jftrument  like  a  faw,  g  fituated  hh  between  two 
pointed  horny  or  bony  little  parts,  and  confe- 
quently  fit  for  piercing  the  coats  of  leaves  ;  as 
I  lli all  relate  hereafter.  On  viewing  the  under 
part  of  the  female’s  body,  I  obferved  that  it 
grew  white  about  the  bread:,  but  that  the  legs 
were  ruddy  there. 
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But  when  I  afterwards  opened  the  female’s 
abdomen,  I  found  perfect  eggs  there,  exactly 
like  thofe,  which  I  before  defcribed  to  be  found 
in  the  tubercles  of  the  leaves  :  fo  that  doubt- 
lefs,  they  are  eggs  of  this  Fly,  which  are  found 
in  the  tubercles.  This  Fly  is  of  the  fame  dif- 
pofition  with  thofe  which  proceed  from  con- 
iumed  Chryfallides.  Nor  did  Flies  break  out 
of  thofe  webs  only,  which  1  had  put  into  the 
box  :  they  likewife  ifiiied  out  of  the  webs, 
which  were  yet  buried  in  the  moific  fand. 
Hence  I  faw  fome  fuch  little  Flies  lying  dead 
in  the  fand,  and  others  that  had  grown  faint 
and  weak  with  the  moifture. 

In  fome  other  webs  1  found  living  Flies 
which  iffued  from  thence  fo  quickly,  tha  I 
could  not  catch  them.  I  likewife  opened  fome 
males  of  this  kind,  and  therein  found  the  male 
organs  of  generation  :  however,  I  cannot  now 
fay  much  of  them  ;  becaufe  I  did  not  commit 
my  obl'ervations  thereon  to  writing.  Thefe 
little  infedts  are  changed  in  a  double  manner : 
for  when  it  happens,  that  their  Worms,  at  the 
end  of  the  year,  creep  into  the  ground,  and 
there  form  webs  ;  Flies  do  not  proceed  from 
them  before  the  fpring  of  the  following  year. 

I  cut  open  alfo  the  webs  that  were  forfaken 
by  thefe  Flies ;  which  indeed,  they  break  in  a 
very  Angular  manner :  they  make  a  round 
hole  i.  Tab.  XL1V.  F  ig.  iv.  in  each,  like  that 
in  a  barrel.  In  thofe  webs  I  found  a  {kin, 
which  the  little  creature  call  off,  when  it  be¬ 
came  a  Nymph,  and  alfo  a  tender  fkin,  which 
the  Nymph,  on  being  changed  into  a  Fly,  had 
afterwards  caft. 

After  the  creatures  forfake  the  tubercles  ; 
thefe  latter  grow  dry  entirely,  and  in  fome 
days  become  contradted  together.  But  as  my 
curiofity  had  proceeded  fo  far  as  to  keep  all 
thefe  little  infedts,  as  they  are  circumftanced 
in  all  their  changes;  hence  I  learned,  that  thefe 
tubercles  could  not  be  otherwife  kept  in  the 
Willow  leaves,  than  by  filling  them  with  a 
fufficient  quantity  of  dry  fand,  and  then  leav¬ 
ing  them  to  themfelves,  until  they  grow  dry  : 
after  this,  the  fand  may  again  be  eafily  taken 
out  of  their  cavity.  Let  this  fhort  defcription 
of  this  great  and  unheard-of  natural  miracle 
fuffice ;  in  which  the  wifdom  and  providence 
of  God  are  clearer  than  the  meridian  fun. 


In  what  manner  the  eggs  of  thefe  little  creatures  co?ne  into  the  leaves  of  the 

TV Mow-tree. 


MANY  who  call  themfelves  fearchers  into 
nature’s  fecrets,  agree,  that  all  obfcurer 
modes  of  generation  muft  be  attributed  to  pu- 
trefadlion  as  their  caufe,  which  is  the  eftedt  of 
moifture  joined  with  heat.  And  this  opinion 
extends  even  to  ftones  ;  for  they  obferve,  that 
fome  infedts  iffue  from  them.  It  is  however 
very  remarkable,  that  they  cannot  prove  or  il- 
luftrate  that  affertion  by  any  one  folid  argu¬ 
ment,  or  fair  experiment.  They  rely  only  on 
their  own  erroneous  opinion,  occafioned  by  an 


univerfally  prevailing  error.  I  except  only 
Dr.  Francis  Redi,  who  has  pointed  out  a  very 
different  and  much  better  way:  for  he,  having 
firft,  by  irrefragible  arguments  and  reafonings, 
deftroyed  the  fyftem  of  generation  by  putre- 
fadtion;  yet  not  improbably  infers,  that  thefe 
little  infedts,  which  are  found  in  leaves,  fruits, 
and  the  like  fubftances,  are  generated  there 
from  the  very  foul  and  natural  vigour  of  the 
vegetable  which  produces  the  fruits  and  plants. 
I  fay,  the  opinion  of  this  gentleman  is  not  al¬ 
together 
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together  improbable  ;  for  the  expeiiments  that 
mav  be  made  concerning  the  matter,  are  in¬ 
volved  in  fo  many  difficulties,  oblcuied  by  fuch 
thick  darknefs,  and  are  fo  inextricable,  that 
one  may  be  eafily  induced  to  think  thefe  little 
creatures  are  really  generated  fiom  the  plants 
themfelves. 

This  induced  me  to  inveffigate,  with  much 
labour  and  difficulty,  the  origin  of  the  Worm 
in  the  tubercles  of  Willow-trees.  Dr.  Redi 
fays,  he  could  never  fee  that  the  Worm  itfelf 
is  changed  ;  and,  J  confefs,  I  ffiould  eafily  have 
concurred  in  opinion  with  this  gentleman,  if  I 
had  not,  though  he  did  not  fucceed,  difcovered 
the  abfolute  change  of  this  Worm  into  a  Fly, 
and  had  not  obferved  the  eggs  in  the  Fiy  s  body 
to  be  like  thofe  which  are  found  in  the  tu¬ 
bercles.  I  cannot  agree  with  this  very  learned 
author,  that  the  W orm  has  only  hx  feet,  as  it 
is  reprefented  by  him ;  for  I  find,  on  the  con¬ 
trary,  that  it  is  provided  with  twenty. 

Thefe  are  errors  into  which  each  of  us  may 
eafily  fall.  And,  indeed,  I  have  not  advanced 
what  I  have  hitherto  faid  with  defign  to  con¬ 
fute  a  gentleman  who  is  my  friend  ;  for  I  think 
none  ought  to  be  cenfured  with  the  rod  of 
correction,  but  thofe  petulant  perfons,  who, 
fwollen  with  vain-glory,  bark  like  Dogs  at  all 
writings  whatfoever,  and  feek  laurels  for  them¬ 
felves  by  defaming  others,  which  Bartholinus 
endeavours  to  do  on  every  occafion;  and  hence 
even  his  thefes  are  debafed  by  railings.  In¬ 
deed,  all  our  writings  out  to  be  directed  to  find 
out  the  truth  with  our  beft  ftrength  :  I  fay,  the 
truth,  to  which  we  all  ought  to  adhere,  whe¬ 
ther  it  favours  or  oppofes  our  own  opinions, 
fince  there  is  nothing  really  amiable  but  its 
beauty  only.  Therefore,  though  the  opinion 
has  an  air  of  probability,  I  ffiall  not  agree  with 
the  celebrated  Redi,  that  any  creatures  are  ever 
produced  from  vegetables,  in  the  fame  manner 
that  leaves  and  fruits  iffue  therefrom. 

I  know  indeed  fome  learned  men,  and  fome 
of  very  eminent  rank  alfo  have  been  brought 
into  this  opinion.  But  I  know  too,  that  it  will 
never  be  proved  by  experiments,  however  fair 
it  may  appear.  For  I  am  really  obliged  to  con¬ 
fefs,  that  opinion  feems  to  be  fo  confonant  to 
truth,  that,  unlefs  thefe  Worms  had  increafed 
into  winged  and  ftinged  animals  before  my 
face,  I  could  fcarce  have  faid  any  thing  to  the 
contrary.  Finally,  in  order  to  give  my  own 
opinion,  with  which  I  obferve  the  very  excel¬ 
lent  phyfician  Dr.  Francis  Redi  formerly  con¬ 
curred,  I  think,  indeed,  that  all  thofe  tubercles 
of  plants,  leaves,  fruits,  and  excrefcences  in 
the  which  infeCts  are  found,  are  of  no  other 
ufe,  nor  do  they  grow  for  any  other  end  or 
purpofe,  but  to  give  a  fafe  habitation  to  the 
animals  in  them,  in  order  to  preferve  them, 
and  likewife  to  ferve  for  food  *.  Indeed,  ex¬ 
treme  neceffity,  in  this  cafe,  required  fuch  pro- 
vifion  ;  for  many  of  thefe  Vermicles  have  no 
feet,  by  the  help  of  which  they  might  move 


NATURE;  or, 

about,  and  get  food  for  themfelves.  This  is 
particularly  remarkable  with  refpeCt  to  the 
Worms  of  Bees  and  Ants,  which  have  no  feet; 
fince  the  former  are,  for  this  reafon,  very  care¬ 
fully  nourifhed  by  the  Bees  themfelves ;  and 
the  latter  are,  for  that  reafon,  continually  re¬ 
moved  into  different  places,  in  which  they  can 
get  food  without  affiftance.  Tho’  the  Worms 
which  we  have  above  defcribed  have  feet,  they 
make  moft  ufe  of  them  when  they  feek  for  the 
habitation,  wherein  they  weave  their  webs ; 
but  they  by  no  means  ferve  them  to  find  out 
their  food.  Therefore,  both  in  the  conftitution 
of  the  parts,  and  in  the  food,  which  theWorms 
found  in  the  tubercles,  there  feem  to  appear 
reafons  of  great  moment,  why  thefe  tubercles 
are  produced.  Thefe  are  perhaps,  however, 
mere  conjectures ;  while  Nature  herfelf  never 
intended,  in  her  works,  any  thing  to  verify 
them.  God  thews  himfelf  every  where  equally 
adorable  and  immenfe. 

I  think  thefe  Worms,  which  are  found  yearly 
within  the  fame  kind  of  tubercles,  and  are  pecu¬ 
liar  and  natural  to  them,  are  produced  only  from 
eggs  of  infeCts  of  the  fame  nature,  or  conge¬ 
nial  with  them ;  that  is,  fuch  infects  as  depofit 
their  eggs  on  the  plants,  leaves,  or  fruit,  and 
convey  them  thither  from  without.  This  is  in¬ 
deed  evident  from  what  I  have  before  obferved, 
with  refpeCt  to  the  eggs  that  lie  in  the  tubercles  of 
Willows,  and  thofe  that  are  found  in  the  bodies  of 
Flies  produced  from  thence :  for  thefe  two  kind 
of  eggs  do  not  in  the  lead;  differ  from  each  other. 

Now,  then  nothing  further  remains  but  to  ex¬ 
plain  the  method  whereby  thefe  eggs  are  conveyed 
into  the  leaves  of  the  Willows.  Nor  do  I  fee 
much  difficulty  in  this  matter :  for,  fince  the 
mother  Fly  is  armed  with  one  or  two  weapons, 
proper  to  pierce  fuch  fubftances,  and  with  an¬ 
other  inftrument,  which  is  fitted  for  directing 
and  guiding  the  eggs  iffuing  out  of  her  body ; 
fhe  may  very  eafily  pierce  the  tender  leaves, 
when  recently  fpringing  out,  and  may  caff  her 
fmall,  and  almoft  invifible  eggs,  into  the  little 
holes  that  are  thus  made :  that  this  really  happens, 
and  in  this  manner,  is  the  more  manifeft;  be- 
caufe,  in  the  new  leaves  that  have  juft  appeared, 
the  little  egg  is  found  every  where  loofe  and  dis¬ 
engaged  ;  and  only  a  part  of  it  is  fituated  be¬ 
tween  or  under  the  coat  of  the  leaf :  nay,  I  have 
fometimes  thought  I  faw  the  little  holes,  thro* 
which  the  eggs  were  conveyed  into  the  fubftance 
of  the  leaf. 

I  own,  this  hiftory  would  at  length  be  com¬ 
pletely  perfect,  if  I  could  fee  all  I  have  ad¬ 
vanced,  as  my  opinion,  which,  I  think,  I  fhall 
hereafter  be  able  to  do.  But  though  I  have  not 
hitherto  done  that,  the  experiments  which  I 
have  now  propofed,  to  confirm  my  opinion, 
feem  to  me  fo  firong,  that  no  body  can  defire 
more  convincing.  I  willingly  confefs,  I  have 
not  accurately  and  diftinCtly  feen  the  perforation 
of  the  leaf  in  all  its  circumftances :  but  I  fhould 
think,  that  it  is  not  poffible  for  it  to  come  within  the 


Reaumer,  indefatigable  in  his  fearches  into  the  infedt-world,  has  given  us  an  account  of  a  peculiar  race  of  creatures,  which  he 
calls  Mineurs  des  Feuilles,  miners  of  leaves.  Thefe  burrow  between  the  outer  rind,  and  fubftance  of  thp  leaf,  feeding  as  they  go 
and  leave  a  trad  of  white  behind  them,  fo  that  the  leaf  feems  variegated.  1  °  * 
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cognizance  of  the  eye-fight.  For,  who  can  fee 
the  wound  in  his  fkin,  made  by  the  firoke  of  a 
Gnat  or  Flea,  immediately  after  it  is  inflidled  ? 
Surely  no  one.  What  one  fees  in  the  fkin,  is 
nothing  elfe  but  a  change  of  colour :  and  this  is 
likewife  obferved  in  the  leaf  of  Willows ;  that 
is,  the  place  through  which  the  egg  is  conveyed 
and  joined  to  the  leaf,  is  diftinguifhable  in  no 
other  manner  but  by  a  fmall  difcolouring.  To 
which  we  may  add,  that  the  little  wound,  given 
to  the  fucculent  leaf,  by  fo  fmall  a  creature,  ea- 
fily  clofes  up  again,  and  is  flopped  and  filled  up 
by  the  impelled  humours. 

It  will  be  afked,  why  are  tubercles  produced 
in  the  Willow  leaves,  for  the  benefit  of  thofe 
eggs  conveyed  into  them  ?  And  how  are  thofe 
rare  and  admirable  excrefcences  generated  in 
other  plants  and  trees  ?  I  confefs  this  queftion  is 
very  difficult  to  explain.  Nor  do  I  know  what 
other  anfwer  to  make  to  it,  but  that  the  firfb 
firoke,  which  the  infedl  mother  gave  the  plant, 
fruit  or  leaf,  into  which  it  endeavours  to  put  the 
egg,  is  the  real  caufe  of  the  tubercles  produced 
afterwards,  whatever  form  or  figure  it  may  af- 
fume.  Do  not  we  thus  on  Pompions,  and  other 
fruits,  and  even  on  trees,  by  the  help  of  a  knife, 
or  bodkin,  cut  letters  and  characters  3  the  vefti- 
ges  whereof  infenfib'y  fwelling  with  the  hu¬ 
mours,  raife  themfelves  up  confiderably  beyond 
the  common  furface  ? 

I  do  not  think  this  is  done  by  chance,  but  by 
a  previous  defign  of  nature,  which  has  ordered, 
that  this  generation  of  infedls,  and  the  tubercles 
which  ferve  for  nourifhing  them,  fhould  be  pro¬ 
duced  in  this,  and  in  no  other  order.  Therefore 
alfo,  the  generation  of  thefe  infedls  is  plainly  re¬ 
gular,  and  is  not  fubjedt  to  any  fortuitous  change. 
The  great  Harvey,  in  his  book  of  generation, 
fully  demonflrates,  how  much  the  ftrokes,  flruck 
with  one  and  the  fame  external  inflrument,  dif¬ 
fer  from  one  another  3  when  he  fays,  from  ex¬ 
perience,  ‘  That  the  flefh  itfelf  diftinguifhes  the 
«  poifoned  firoke  of  a  fiing,  from  that  which  is 

*  not  poifoned and  further  proceeds :  ‘  And 

*  therefore,  from  the  poifoned  wound,  it  is 

*  firained  and  condenfed,  and  therefrom  arife 
‘  tumours  and  inflammations.  I  once,  fays  he, 

<  for  the  fake  of  the  experiment,  pricked  my 
‘  hand  with  a  needle,  and  immediately  after,  in 

*  another  place,  with  the  poifonous  tooth  of  an 

*  African  Spider  3  I  could  not  difcover  any  dif- 
1  ference  between  thefe  two  little  wounds  in  feel- 

*  ing  3  but  there  was  a  great  difference  (hewn  in 

*  the  fkin  3  for  when  the  poifoned  pundlure  had 

*  been  made,  it  fuddenly  fwelled.’  Who  can 
prefume  to  deny,  that  plants  have  this  kind  of 
fenfe  ?  I  fhould  indeed  think  they  would  exhi¬ 
bit  manifeff  figns  of  fenfe,  if  they  had  mufcles; 
the  want  of  which  feems  to  be  only  the  caufe, 
that  prevents  their  being  able  to  fiiew  us  their 
faculty  of  fenfation.  This  is  evident  in  the  ce¬ 
lebrated  fenfitive  plant 5  which,  in  my  opinion, 
has  a  certain  fpecies  of  mufcles,  by  the  help  of 
which,  it  extends  and  contradis  its  little  boughs, 
almoft  like  arms. 

As  to  the  different  figures  of  thefe  tubercles, 
which  are  never  found  on  plants,  but  they  are 


pregnant  with  little  infedts,  to  be  nourifhed 
within  them  3  I  think  they  are  caufed  principally 
by  the  variety  of  the  firoke,  whereby  thofe  crea¬ 
tures  perforate  plants,  and  fix,  and,  as  it  were, 
inoculate  their  eggs  in  them :  this  may  be  like¬ 
wife  feen  in  all  inoculations.  For  the  fame  rea- 
fon,  the  Flea  forms  with  its  firoke  in  our  fkin, 
a  fwelling  altogether  different  from  that  of  the 
Bug  :  and  the  latter  differs  alfo  from  that  of  the 
Bee.  All  thefe  things  are  far  from  being  fub- 
jedl  to  chance  3  they  proceed  in  a  certain  order, 
and  they  are  obferved  to  be  always  fimilar :  ex¬ 
cept  when  the  plants,  or  bodies  of  animals,  have 
different  figures  3  as  the  celebrated  Redi  hath  ac¬ 
curately  and  clearly  obferved  in  regard  to  the  bites 
of  ferpents. 

I  have  often  feen  the  legs  of  infedls  fo  firongly 
imprefled  upon  the  tender  branches  of  trees,  that 
they  could  not  be  taken  off  without  injuring  them. 
But,  principally,  the  Dutch  phalaena,  which 
proceeds  from  the  Worm,  found  chiefly  in  the 
bark  of  Willow-trees,  and  of  the  Maple,  which 
it  corrodes  in  fome  meafure,  and  imprefles  its 
eggs  outwardly  on  the  bark  :  hence  it  follows, 
that  the  Worms  produced  therefrom,  afterwards 
make  a  paffage  for  themfelves  inwardly  towards 
the  wood.  Nay,  if  you  pull  thefe  Worms  out  of 
the  tree,  they  firft  weave  and  cover  themfelves 
with  a  web  3  and  then  having  afterwards  broken 
it,  they  pierce  the  wood  with  their  teeth  3  and,  in 
fo  doing,  reft  upon  the  web  on  their  backfide, 
in  order  to  get  fufficient  power  and  ftrength  to 
penetrate. 

This  winter,  I  obferved  in  turnips  many  warts 
and  tubercles  of  various  fizes,  in  which  lay  fo 
many  Worms  without  feet,  but  furnifhed  with 
eyes  and  hard  teeth.  In  the  final  left  of  the  warts 
or  tubercles,  I  found  a  little  egg  3  and  in  the 
larger  fort,  a  tender  and  foft  Worm.  In  regard 
to  thefe  Worms  without  feet,  that  are  found  in 
tubercles  on  plants  5  it  is  worthy  of  notice,  that 
they  can  by  no  means  be  kept  alive,  when  they 
are  drawn  out  of  the  cells,  which  they  have 
formed  for  themfelves,  in  proportion  to  the  bulk 
of  their  body  within  the  excrefcences,  and  in 
which  they  are  nourifhed.  The  cavity,  wherein 
that  wonderful  Worm  is  lodged,  which  lives 
enclofed  in  the  young  buds  of  Willow  trees,  as 
in  a  rofe,  which  will  be  afterwards  particularly 
defcribed,  exactly  anfwers  to  the  bulk  of  its 
body.  The  Worm  that  lies  in  Turnips,  has  a 
cavity  fomewhat  larger  than  its  body.  I  have 
obferved  alfo,  that  thofe  little  cells,  which  the 
Worms,  without  feet,  form  themfelves  with 
wonderful  art  in  dry  timber,  are  nicely  fitted  to 
their  bodies  3  and  they  can  therefore,  with  fuf¬ 
ficient  quicknefs,  move  through  thefe  cavities. 
They  perform  this  motion  by  drawing  in,  and 
fixing  their  hinder  parts  to  the  wood,  and  firetch¬ 
ing  cut  their  forepart:  and  thus  they  move 
forward  with  great  fwiftnefs  in  thefe  burrows. 

When  thefe  little  infedls  are  deprived  of  their 
cells  or  caverns,  and  the  nourifhment  they  have 
there  ready  5  they  cannot  move  any  more  5  they 
ftiffen  with  the  heat  and  drynefs  of  the  air,  and 
perifh  by  innumerable  other  ways.  Many  feet- 
lefs  infedls  alfo,  that  live  under  the  earth,  and  in 
X  the 
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the  water,  are  nourished  and  fuftained  in  the 
fame  manner.  For  thole  that  have  no  feet,  and 
live  in  the  water,  change  place  by  the  help  or 
their  tails  and  certain  appendages,  which  ferve 
them  inllead  of  oars.  Bat  the  Worms  that  live 
under  the  earth,  advance  forward  almoft  in  the 
fame  manner  as  the  Worms  of  Beetles,  and  creep 
in  this  manner  between  the  cracks  and  fiflures 
of  the  mould.  What  happens  to  the  feetlefs 
vermicles  of  Flies,  Ants  and  Bees,  naay  be  feen 
in  the  hiflories  I  have  already  given  of  thefe  in¬ 
fers.  As  to  the  Caterpillars,  and  other  of  the 
many-leged  infedts ;  the  matter  is  clear,  and 
without  all  difficulty.  Nay,  it  is  no  way  repug¬ 
nant  to  my  propofition,  that  fome  infedts  are  ob- 
ferved  to  iffue,  after  fome  years,  out  of  rotten 
wood :  for,  we  know,  that  thefe  infedfs  arife 
there  alfo  from  Worms,  and  that  thefe  draw  their 
origin  from  eggs  ;  the  females  regularly  betaking 
themfelves  yearly  to  fuch  wood,  and  calling  their 
eggs  into  it.  It  is  often  neceffary,  that  fuch 
Worms  fhould  receive  increafe  for  fome  years 
before  they  arrive  at  their  time  of  change ;  as  is 
manifeft  in  the  Coffus,  and  in  that  Worm  alfo, 
from  which  the  Holland  Cantharis,  commonly 
called  the  Golden  Beetle,  is  produced.  The 
fame  thing  likewife  holds  in  the  Aquatic  Worms, 
that  live  in  the  tubular  cells,  as  I  have  already 
remarked  in  the  hiftory  of  the  Ephemerus. 

We  mufl  further  obferve,  that  many  crea¬ 
tures  that  are  faid  to  want  feet,  are  really  pro¬ 
vided  therewith.  Thus  the  Earth-worms  indeed 
have  many  feet,  but  they  are  conflituted  in  an¬ 
other  manner  than  feet  commonly  are.  I  have 
clearly  feen  the  fame  thing  in  ferpents :  thefe  I 
have  indeed  obferved,  have  live  forts  of  feet. 
Some  of  them  have  a  thorny  or  fpinous  excrei- 
\ 

Of  other  infeSls  found  in  the  tubercles 

ÏN  the  preceding  pages  I  have  obferved,  that 
when  I  opened  the  tubercles  of  the  Willow 
tree,  I  found  various  other  infedts  befides  the 
Caterpillars  there  mentioned  ;  and  this  may  im- 
pofe  upon,  or  deceive,  the  unexperienced,  who 
are  accuftomed  to  make  experiments  only  {light¬ 
ly  :  lince  it  may  be  poffible,  that  one  animal 
ihould  be  taken  for  another,  and  wrong  conclu- 
iions  drawn  from  thence.  For  this  reafon,  I 
fhall  now  explain  that  matter  more  fully.  I 
have  before  obferved,  that  in  fome  animals  not 
yet  perforated,  I  found  fome  other  animals,  from 
which  the  infedt  before  delcribed  hath  been 
fuffocated  and  killed.  But  in  order  to  make  this 
underftood,  we  mull  obferve,  that  the  leaves  of 
Willows  are  frequented  by  various  fpecies  of  in¬ 
fedts,  which  indeed  lay  their  eggs  either  in  or 
upon  thefe  leaves ;  and  thefe  eggs  at  length  grow 
into  vermicles,  fome  with,  others  without  feet. 
The  unperforated  tubercle,  whereof  I  now 
treat,  contained  two  kinds  of  animals;  the  Ca¬ 
terpillar,  which  I  have  defcribed  above,  and  a 
Worm  without  feet,  both  which  lay  together  in 
the  fame  cavity.  But  as  both  were  nourifhed 
with  the  fubftance  of  the  tubercle,  and  both  dif- 
charged  their  excrements  into  it ;  it  happened. 
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cence  in  the  middle  of  their  body,  with  two 
heads,  almoft  like  the  military  Caltrops,  and  con¬ 
tain  in  the  middle  a  little  bone,  which  is  articu¬ 
lated  in  the  os  pubis,  and  covered  with  a  {kin  ; 
by  the  help  of  this,  they  can  move  quickly  over 
the  rough  furface  of  the  earth  ;  and  in  cracks  of 
rocks,  I  have  feen  others  again  provided  with  two 
fuch  machines  for  their  greater  fwiftnefs.  Two 
feet  of  a  certain  third  fpecies  were  prefented  to 
me,  which  being  compofed  of  diftincft  articulated 
bones,  likewife  carry  claws  on  their  extremities, 
which  may  be  drawn  out  of  them,  like  the  hol¬ 
low  claws  of  hogs  feet.  I  myfelf  have  examined 
a  fourth  fpecies,  which  had  four  articulated,  but 
very  fmall  feet ;  the  foremoft  of  which  confifted 
of  three  joints,  and  two  toes ;  the  tops  of  which 
were  armed  with  claws:  another  fhorter  joint  alfo, 
or,  as  it  were,  fmall  thumb,  armed  with  a  claw, 
projected  alfo  out  of  their  infide.  The  hindfeet 
alfo  were  made  in  the  fame  manner,  only  that 
they  had  one  toe  more  than  the  forefeet.  Laftly, 
D.  Frederick  Ruvfch,  profeftor  of  furgery  in  Am- 
fterdam,  made  me  a  prefent  of  a  fifth  fpecies, 
furnifhed  with  very  tender  feet ;  each  of  which 
confift  of  three  joints,  but  they  are  not  diftindtly 
vifible  ;  becaufe  they  are  covered  even  to  the  ex¬ 
tremities  with  the  fcales :  at  the  extremity  of 
them,  is  feen  only  a  fimple  claw,  without  any 
divifion  into  toes.  Therefore,  that  little  ferpent 
feems  capable  of  making  ufe  of  thofe  feet,  only 
on  certain  conditions  or  occafions;  fince,  on  ac¬ 
count  of  their  great  tendernefs,  they  are  not  able  to 
fupport  the  body,  tho’  they  may  often  contribute 
to  move  it  with  the  grearer  (peed.  Behold,  how 
admirable  God  fhews  himfelf  in  all  his  works! 
the  fmalleft  of  which  moft  clearly  expofe  to  view 
his  Magnificence,  Majefty,  and  infinite  Wifdom. 

of  IV Mows  ;  and  how  they  c ome  there . 

that  the  Caterpillar  was  fuffocated,  and  fo  de- 
ftroyed  by  its  companion. 

When  I  firft  faw  fome  of  thefe  feetlefs  Worms 
in  the  tubercle,  I  took  them  for  the  Caterpil¬ 
lars  I  defcribed  before,  thinking,  that  thofe 
fprung  from  their  eggs  without  feet ;  and  after¬ 
wards,  when  they  grew  fomewhat  bigger,  that 
their  feet  appeared.  But  at  length  I  difcovered, 
by  repeated  obfervations,  that  thefe  feetlefs 
Worms  are  of  a  different  fpecies :  though,  not- 
withftanding  I  am  very  certain,  that  their  eggs 
are  thruft  into  the  leaves  of  the  Willow  tree,  in 
the  fame  manner  as  the  Caterpillar ;  and  that  the 
Vermicle  that  is  to  fpring  from  thence,  is  there 
nourifhed,  and  undergoes  a  change.  The  feet¬ 
lefs  Worm  here  mentioned,  had  already  grown 
a  little  more  than  the  Caterpillar.  It  has  a  paler 
head,  and  difcharges  a  great  deal  of  excrements : 
But  becaufe,  I  never  obferved  a  confiderable 
number  of  thefe  Worms,  in  the  warts  or  tu¬ 
bercles  of  Willow-leaves,  which  they  only  oc- 
cafionally  inhabit ;  therefore  the  opportunity  of 
inveftigating  their  change  to  the  Fly-ftate  failed 
me.  Perhaps  I  fhall  hereafter  take  farther  pains 
in  this  inquiry. 
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In  another  excrefcence,  I  found  a  third  fpecies 
of  Worms,  which  were  likewife  without  feet, 
and  were  twice  as  little  as  the  former.  Their 
head  was  formed  almoft  in  the  fame  manner : 
but  it  was  thicker,  where  it  is  joined  to  the  tho¬ 
rax.  I  obferved  alfo,  two  black  fpots  in  the 
head,  which  probably  were  the  eyes:  thefe 
Vermicles  changed  their  fkin  alfo,  and  crept 
pretty  quick.  Sometimes  two  of  thefe  are  found 
in  one  tubercle j  and  they  then  live  feparated  by 
their  excrements,  as  by  a  wall  between  them  : 
this  very  thing  I  have  likewife  fometimes  ob¬ 
ferved,  when  their  tubercles  touched  each  other. 
Thefe  Vermicles  or  Worms,  likewife  feem  to 
undergo  their  changes  within  the  excrefcences ; 
but  at  this  time,  the  excrefcence  alfumes  a  rufty 
colour  all  over  it.  I  have  not  yet  diftinbtly  feen 
their  change ;  becaufe  they  are  not  found  to  be 
very  common.  It  muft  be  good  fortune,  if  any 
one  ffiould  happen  to  difcover  the  order,  in  which 
the  limbs  and  parts  cf  thofe  animals  increafe. 
I  made  thefe  observations  on  the  28th  of  June. 

When  theie  feetlefs  Worms  have  undergone 
their  tranfmutation,  or  the  Caterpillars,  which  I 
have  defcribed,  have  left  their  tubercles  j  fo  that 
theie  are  open  and  empty,  then  various  other 
little  Worms  with  feet,  vifit  and  hide  themfelves 
in  them,  or  caff  their  eggs  there,  in  order  after¬ 
wards  to  nourifh  their  young  in  thofe  cells.  The 
fmaller  Spiders  alfo  frequently  betake  themfelves 
to  thefe  warts  on  leaves,  that  they  may  lie  in 
wait,  and  catch  the  lefTer  infeds  that  pafs  by,  and 
when  caught,  feed  on  them.  For  the  Willow- 
leaves  feed  an  infinite  number  of  very  fmall  in¬ 
fers  ;  fo  that  a  whole  treatife  might  be  wrote  on 
the  different  fpecies  of  minute  infects  that  are 
found  about  thefe  trees. 
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Among  other  infeds,  I  found  on  thefe  leaves 
a  very  fmall  Cicada ;  which,  as  to  its  changes, 
and  its  manner  of  living,  is  altogether  like  the 
larger  Cicadas  of  France  and  Italy.  Very  fmall 
Caterpillars  are  likewife  found  there,  affixing  an 
oblong  and  gold-coloured  web  to  the  leaves ; 
out  of  which  fome  remarkable  fpecies  of  fmall 
Flies  are  ufually  afterwards  produced.  When 
thofe  Flies  iffue  out  of  their  little  cafes,  they  like¬ 
wife  throw  out  of  them  an  operculum  or  cover, 
which  is  exadly  round,  as  I  have  related  of  the 
web  of  the  Caterpillar,  which  I  have  defcribed 
before  and  delineated. 

Among  the  little  infers  which  come  from 
without,  into  the  tubercles,  I  have  obferved  a 
very  fmall  one,  that  was  white,  oblong,  Tab. 
XLIV.  VII.  and  has  very  great  vital  ftrength. 
It  had  two  black  eyes,  frtuated  in  the  lowed:  re¬ 
gion  of  its  head  towards  the  thorax.  Out  of 
the  forepart  of  its  head  projected  two  antennae. 
It  had  fix  legs,  over  which  were  feen  four  wings, 
enclofed  in  little  knots.  The  body  appeared  to  be 
divided  into  rings.  This  little  animal  was  changed 
afterwards  in  to  a  black  oblong  Fly,  with  wings  as 
long  as  the  body.  But  when  this  change  hap¬ 
pened,  the  infeed  was  not  at  all  deprived  of  its 
motion  ;  therefore  it  belongs  to  the  fecond  order 
of  changes.  The  reafon  why  I  deicribe  it  under 
the  fourth  order,  confifts  in  this,  that  its  change 
is  inwardly  perfeded  in  a  concealed  manner  in 
the  hollow  tubercles  of  the  Willows.  It  is  fo 
fmall,  that  it  can  hardly  be  delineated  in  its  na¬ 
tural  fize.  One  muft  therefore  firft  know  thofe 
different  modes  of  changes,  and  what  infeds  vifit 
the  excrefcences  of  the  Willows,  before  one 
can,  without  error,  make  experiments  on  this 
matter. 


A  particular  defeription  of  certain  infeEls ,  which  live  between  the  firft  and  fecond 
coat  of  the  Willow  leaves ,  and  are  changed  into  Beetles . 


BESIDES  the  tubercles  hitherto  delineated, 
which  contain  the  Caterpillar  before  deferib- 
ed,  there  is  likewife  another  fpecies,  Tab.  XLIV. 
Fig.  vin.  of  Worms  without  feet,  obferved  to 
lie  between  the  outmoft  and  inmoft  coat  of  the 
Willow  leaves :  thefe  I  ffiall  now  deferibe,  and 
delineate  them  magnified,  but  I  ffiall  firft  treat 
of  the  leaf  itfelf.  The  Willow  leaf,  as  I  have 
obferved  before,  confifts  of  three  coats ;  whereof 
the  inmoft  is  the  moft  fucculent ;  and  may  there¬ 
fore  ferve  many  infeds  which  eat  the  entire  leaf 
for  their  proper  food :  but  the  Vermicles  whereof 
I  now  treat,  eat  only  the  inmoft  part  of  the 
leaf,  leaving  the  inward  and  outward  coat  en¬ 
tirely  untouched  :  they  do  not  indeed  devour  the 
little  nerves  of  the  inward  flefhy  fubftance,  but 
only  the  matter  in  their  inteftines.  Since  thefe 
Worms  therefore  confumed  only  the  middle  of 
the  Willow  leaf,  hence  it  is,  that  they  are  al¬ 
ways  found  lying  immediately  under  the  inmoft 
coat  of  that  leaf ;  for  this  they  eat  and  confume 
by  degrees  on  the  infide,  until  they  come  to  the 
external  coat,  which  very  ftrongly  fupports  the 
nervous  filaments  of  the  leaf.  Thus  at  length  it 
happens,  that  the  infide  of  the  Willow  leaf  is 


hollow  underneath,  and  becomes  feparated  from 
the  external :  this  is  the  reafon  alfo,  why  the 
two  coats  of  this  leaf  grow  dry  in  that  part,  and 
affume  a  rufty  colour :  and  this  fhews  plainly, 
that  the  little  animal  lies  between  thefe  two  coats. 

I  fometimes  have  found  feventeen  fuch  Worms 
in  one  Willow  leaf,  which  then  indeed  appeared 
to  be  divided  into  fo  many  rufty  coloured  fpots. 
In  order  to  underftand  thefe  matters  more  clear¬ 
ly,  I  have  judged  it  proper  to  reprefent  two  of 
thefe  fpots  in  the  natural  fize  3  whereof  the  one 
is  clofed,  and  the  other  open,  Tab.  XLIV.  Fig. 
I.  zz.  In  the  open  fpot,  it  may  be  obferved,  that 
the  inmoft  coat  of  the  leaf  is  entirely  removed 
from  the  middle  larger  nerve.  It  likewife  ap¬ 
pears  there,  that  the  fmaller  nerves  of  the  one 
fide,  are  entirely  naked,  and  the  matter  that  had 
filled  their  interftices  is  confumed.  In  the  op- 
pofite  fide,  befides  fome  excrements,  there  is  feen 
the  naked  head  of  the  Worm,  together  with  the 
body,  tranfparent  through  the  elevated  coat. 

That  what  has  been  hitherto  faid,  as  well  as 
the  method  whereby  the  Worms  performs  all 
thefe  matters,  may  be  more  clearly  compre¬ 
hended  3  I  ffiall  now  delineate  the  infed  itfelf 
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magnified,  and  fliall  defcribe  its  external  parts. 
This  Worm,  or  Vermicle,  has  no  feet  ;  but  it 
confids  of  fourteen  annular  incifions,  which 
conditute  its  head,  breafl,  belly,  and  tail.  In 
the  forepart  of  the  head  are  feen  two  teeth  a. 
The  thorax,  in  that  here  reprefented,  was  very 
much  expanded  in  breadth  bb ,  and  fhewed  in 
its  fird:  ring  two  fpots  of  a  rudy  colour,  ap¬ 
proaching  to  brown.  The  head  alfo  appeared 
to  be  of  the  like  colour,  but  fomewhat  paler  : 
there  were  alfo,  very  many  tranfparent  pulmo¬ 
nary  tubes  feen  in  the  bread.  The  red  of  the 
body  was  formed  cc  nearly  like  the  thorax. 
Out  of  the  fides  of  each  ring  of  the  thorax  and 
belly  there  fprung  hairs  like  flaxen  threads. 
The  lad  rings  of  the  body  alfo,  were  variegated 
with  fome  black  fpots.  This  whole  Worm 
was  of  a  beautiful  white  colour,  fomewhat  ap¬ 
proaching  to  green.  It  moved  a  flow  pace, 
going  forward  by  the  afliflance  of  the  rings  of 
its  body ;  which  it  fometimes  contracted,  and 
again  expanded  :  and  this  it  did  more  readily, 
whild  it  lay  between  the  coats  of  the  leaf,  than 
when  drawn  out  of  it.  The  exuviae,  or  skin 
which  it  cads,  was  left  between  the  coats  of 
the  leaf ;  where  likewife  lay  the  excrements, 
which  the  Worm  had  even  thrufl  into  the  hol¬ 
low  interdices  of  the  little  nerves. 

I  have  not  yet  feen  the  egg  of  this  Vermi¬ 
cle,  though  I  have  very  diligently  fearched  for 
it ;  but  I  had  begun  that  obfervation  on  the 
20th  of  Augud,  when  the  Summer  draws  to 
an  end.  I  afterwards  'obferved,  that  the  Ver- 
micles  were  too  far  advanced  for  me  to  be  able 
to  find  out  their  proper  condruCtion  and  hidory. 
The  invefligation  of  that  matter  mud  there¬ 
fore  be  deferred  to  another  opportunity.  How¬ 
ever,  even  at  that  late  feafon  of  the  year,  I 
found,  in  a  Willow-leaf,  a  very  fmall  kind  of 
orbicular  fpot,  which  I  have  figured  therein,  near 
the  former  fpots,  Tab.XLIV.  Fig.i.  zz.  I  ex¬ 
pected  to  have  found  an  egg  in  this ;  but  when 
I  opened  it,  I  found  a  very  fmall  oblong,  black 
Nymph;  which,  I  found  on  examining  it  with 
a  microfcope,  would  at  length  change  into  a 
fmall  Beetle.  But  I  could  not  then  difcover 
either  the  worm  or  the  egg  of  this  Nymph. 
When  I  attempted,  and  was  defirous  to  keep 
the  Nymph.,  it  was  lod  from  my  fight,  on  ac¬ 
count  of  its  extreme  fmallnefs.  Confider,  rea¬ 
der,  therefore,  how  minute  that  egg  mud  be  ; 
the  Nymph  of  which  was  almod  invifible.  I 
began  this  obfervation  on  the  30th  of  Augud. 

It  is  evident  from  what  I  have  faid  of  the 
teeth  of  thefe  Worms,  with  what  indruments 
they  gnaw  and  break  open  the  inmod  coat  of 
the  leaf.  For  the  Worm,  in  a  very  irregular 
manner,  hollows  the  leaf,  forming  a  finus 
which  runs  into  various  angulated  and  ferrated 
borders ;  by  which  means  it  widens  its  habita¬ 
tion  by  degrees,  eating  the  fubdance  of  the 
leaf  fometimes  round  it,  fometimes  length- 

1  O 

ways,  and  at  other  times  through  the  angulated 
curvatures.  It  is  very  admirable,  that  the  Worm 
never  eats  even  the  fmalled  hole  in  the  coats 
of  the  leaf.  It  feparates  the  internal  from  the 
external  coat  fo  carefully,  and  without  injury. 


NATURE;  or, 

that  the  method  whereby  it  is  done  would  in¬ 
deed  be  incomprehenfible  ;  unlefs  we  confider 
its  fine  teeth,  by  the  help  of  which  it  confumes 
the  middle  fubdance  of  the  leaf.  Hence  it  is 
likewife  evident,  that  the  orifice  mud  be  very 
fmall,  by  which  the  egg  of  this  Worm  is  fird 
conveyed  through  the  inward  coat  into  the  fub¬ 
dance  of  the  leaf,  that  it  may  live,  be  nourifh- 
ed,  and  perform  its  metamorphofis  there. 

On  the  24th  of  Augud,  I  faw  a  Fig.  x.  one 
of  thefe  Vermicles  put  on  the  form  of  a  Nvmph 
in  my  chamber.  This  may  be  feen  very  exactly, 
by  holding  the  leaf  to  the  light  of  the  fun  or 
candle.  I  obferve,  that  this  Nymph  properly 
belongs  to  the  fird  mode  of  the  third  order  ; 
fince  it  very  clearly,  and  without  impediment, 
exhibit  its  limbs  to  view.  In  the  beginning  of 
this  change,  the  Nymph  is  white ;  but  it  after¬ 
wards' becomes  gray,  and  by  degrees  black.  It 
very  drongly  moves  its  tail ;  by  the  help  of 
which  it  can  go  between  the  coats  of  the  leaf. 
On  Augud  the  26th,  it  became  as  black  as 
pitch. 

The  head,  thorax,  abdomen,  and  all  the 
other  limbs  of  the  future  Beetle  were  now  feen 
in  it.  In  the  forepart  of  the  head  were  fituated 
two  crooked,  Tab.  XLIV.  a  briftly  hairs.  In 
the  lower  part  of  the  head,  its  mouth  or 
trunk  lay  hidden  in  an  oblong  cafe.  On  each 
fide,  near  the  head,  appeared  the  horns  bb, 
elegantly  compofed,  as  it  were,  of  little  joints 
or  knots.  Near  thefe  was  feen  the  fird  pair  of 
legs ;  and  under  the  latter  another  pair,  out  of 
which  projected  cc  two  bridly  hairs  like  two 
crooked  prickles.  Below  thefe  legs  appeared 
the  fheaths  or  cafes  of  the  wings  ;  which  pro¬ 
ceeding  from  the  back  and  bending,  lay  along 
upon  the  belly,  and  were  beautifully  divided 
with  ribs  dd.  Underneath  them  lay  the  mem¬ 
branous  wings  themfelves,  enclofed  in  a  mem¬ 
brane  ;  immediately  under  the  cafes,  the  bend¬ 
ing  of  the  third  pair  of  legs  fhewed  itfelf :  and 
this  pair  alfo  was  armed  ee  with  rigid  bridly 
hairs.  Next  followed  the  rings  of  the  body, 
and  fome  prickles  ƒ  projecting  out  of  the  tail ; 
by  the  help  of  thefe  the  Beetle  probably  pierces 
the  leaves.  But  this  is  merely  conjectural ;  nor 
have  I  obferved  it,  being  then  engaged  in  other 
bufinefs. 

On  the  30th  of  Augud,  one  of  thefe  Nymphs 
was  changed  into  a  Beetle,  Fig.  xn.  after  it  had 
fome  days  worn  the  appearance  of  a  beautiful 
Nymph.  When  at  the  fame  time,  I  opened 
fome  other  fpots  of  the  Willow-leaves;  a  great 
number  of  Nymphs  prefented  themfelves  on  the 
infide;  which  when,  after  cading  their  skin,  they 
were  changed  into  Beetles,  I  obferved,  eat  thro’ 
the  leaves,  and  made  very  confpicuous  holes. 

I  have  been  informed  by  many  travellers, 
that  in  hot  climates,  Worms  are  found  in  leaves 
an  inch  long  :  on  thefe  many  fine  experiments 
might  have  been  made,  if  the  inhabitants  of 
thofe  places  had  not  laboured  under  the  curfed 
third  of  gold,  and  prematurely  broken  the 
thread  of  life  with  intemperance.  This  Bee¬ 
tle  is  divided  into  a  very  beautiful  head,  thorax 
and  tail.  The  eyesjire  very  black,  of  a  reticu¬ 
lated 
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lated  conftrudtion,  Tab.  XLIV.  Fig.  xm.  a , 
and  fituated  in  the  head  at  a  very  little  diftance 
from  one  another  :  under  the  eyes  is  feen  a 
black,  crooked  fnout,  full  of  little  cavities,  and 
of  a  fubftance  between  bone  and  horn  b ,  and 
on  the  forepart  of  the  fnout  are  placed  the  teeth 
of  this  Beetle.  The  little  horns  are  very  difcer- 
nible,  and  are  of  the  fame  colour  with  the  fkin 
of  people  who  have  been  much  expofed  to  the 
fun  :  they  arife  very  gracefully  from  about  the 
middle  of  the  fnout  cc.  They  are  each  com- 
pofed  of  eight  joints,  and  are  fo  thick  at  their 
ends,  that  they  may  very  properly  be  called 
praspilata,  or  knobbed  horns.  The  thorax 
confifts  of  a  very  black  horny  bone,  and  is 
full  of  white  hairs,  and  little  cavities ;  from 
the  lower  part  of  it  arife  fix  legs  ddd ;  they 
are  of  a  moderate  thicknefs,  but  flenderer  at 
their  extremities.  Thefe  legs  are  covered  with 
hairs,  and  with  little  irregular  eminencies ;  in 
colour  they  refemble  the  horns.  Each  leg  con- 
inis  of  lix  joints,  and  each  foot  of  four,  of 
which  the  laft  are  armed  with  two  nails.  The 
fecond  joints  of  the  two  hinder  feet  are  fome- 


what  blackifh,  and  much  thicker  in  propor¬ 
tion,  than  the  fame  joints  in  the  fore  legs. 

The  reafon  of  this  difference  feems  to  be, 
that  the  former  contain  fome  very  llrong  muf- 
cles,  by  means  of  which  this  infedt  can  fpring 
on  its  hinder  feet  in  the  fame  manner  as  Flies, 
but  fomewhat  flower.  I  faw  one  of  them 
make  a  leap  of  three  inches  and  a  half,  which  is 
about  twenty-eight  times  the  length  of  the  crea¬ 
ture’s  body.  The  cafes  of  the  wings  are  like- 
wife  black  ee ,  but  covered  with  a  fine  white 
down,  and  are  furrounded  with  a  fmall  bor¬ 
der  ;  they  are  alfo  ribbed,  and  full  of  cavities ; 
notwithflanding  which,  they  fhine  like  the  beft 
pohfhed  looking-glafs.  The  wings  are  mem¬ 
branaceous,  and  twice  as  long  as  the  cafes,  fo 
that  to  defend  them,  they  muff  be  folded 
up,  which  they  accordingly  do  in  a  mofl  ex- 
quifite  contrivance.  Tho’  I  could  eafily  pro¬ 
cure  infedts  enough  of  this  kind,  I  could  not 
find  time  to  diftedt  them  ;  for  which  reafon  I 
have  nothing  to  fay  of  their  eggs,  or  of  their 
genital,  and  other  internal  parts. 


An  account  of  fome  fmall  Worms  that  are  hred  within  the  new  and  tender  leaves 

of  Willows j  and  afterwards  change  to  Flies. 


I'WN  the  twenty-eighth  of  June  I  obferved, 
in  looking  over  fome  Willows,  that  fome 
of  their  young  leaves,  which  had  but  juft 
made  their  appearance  about  the  tops  of  the 
branches,  began  already  to  dry  up  and  wither. 
Tab.  XLIV.  Fig.  xiv.  a.  This  was  enough  to 
engage  my  curiofity ;  and  accordingly,  1  im¬ 
mediately  fet  myfelf  to  difcover  the  reafon  of 
fo  fudden  a  decay.  On  feparating  thefe  wi¬ 
thered  leaves  from  one  another,  I  found  be¬ 
tween  them  many  coiledtions  of  living  Worms, 
to  the  number  of  eighteen  or  twenty  together  b, 
and  as  it  were,  in  the  moft  friendly  and  fociable 
manner.  Thefe  infects  were  of  an  oblong 
figure,  but  fomewhat  broader  in  the  middle 
than  at  the  extremities,  and  of  a  moft  delight¬ 
ful  bright  orange  or  faffron  colour.  Some  of 
them  had  already  begun  to  make  their  webs, 
and  others  were  employed  in  preparing  them- 
felves  for  it. 

On  this  difcovery  I  fearched  fome  other  new 
leaves,  and  found  in  them  a  great  variety  of 
Worms  of  the  fame  fpecies,  fome  more  grown 
than  others.  I  found  alfo  in  fome  of  the  leaves 
the  eggs  from  which  thefe  Worms  had  been 
hatched ;  but  they  were  lodged  only  between 
the  folds  of  the  leaves,  and  not  within  their 
fubftance,  as  was  the  cafe  in  the  laft  obferva- 
tion. 

Thefe  Worms  lived  merely  upon  the  juices 
flowing  from  the  leaves  where  I  found  them  ; 
but  as  this  juice  is  very  tough  or  vifcous,  it  may 
naturally  contain  fufficient  .  nourifhment  for 
them,  and  fo  render  unneceflary  their  preying 
on  the  fubftance  of  the  leaf  itfelf.  Whether 
this  juice  flowed  fpontaneoully  from  the  leaves, 
or  whether  thev  made  incifions  in  them  to  ex- 

J 

tradt  it,  is  a  thing  which  I  cannot  take  upon 


me  to  determine.  I  never  faw  any  of  thefe 
Worms  ftir  from  under  the  folds,  and  wrin¬ 
kles  of  the  leaves,  but  obferved,  that  theycon- 
ftantly  crawled  under  cover,  from  one  cavity  to 
another,  till  they  had  attained  their  full  growth, 
and  the  embryo  limbs  contained  under  their 
fkins,  were  arrived,  by  the  due  degrees,  at  a 
proper  fize,  to  prepare  for  their  fucceeding 
appearance. 

When  the  leaves,  whofe  greennefs  and 
growth  is  deftroyed  by  thefe  Worms,  begin 
to  harden  and  dry  up,  the  Worms,  without 
ftirring  from  under  cover,  form  themfelves 
webs,  in  which  they  at  length  become  Nymphs. 
They  make  their  webs  ftronger  and  thicker 
about  the  head  and  thorax,  than  elfewhere,  as 
thefe  parts  are  to  be  the  chief  fcene  of  the  en- 
fuing  changes,  and  of  the  growth  of  new 
limbs  ;  and  therefore  require  an  extraordinary 
bulwark  to  defend  them,  efpecially  as  the 
leaves  about  this  time  grow  very  hard  and 
rugged,  and  therefore  more  apt  to  crufti,  and 
otherwife  hurt  the  enclofed  infedts.  As  thefe 
communities  of  Worms  live  under  one  cover, 
and  in  a  kind  of  brotherly  ftate,  on  the  fame 
fpot,  they  form  their  webs  one  clofe  to  another, 
without  any  difturbance  and  encroachment  one 
on  another. 

The  Nymph  of  this  Worm  is  very  fmall, 
but  it  exhibits,  notwithflanding  in  its  parts,  the 
figure  of  the  future  Fly.  It  lofes  all  manner 
of  fenfible  motion,  except  in  the  tail,  which  it 
is  ftill  able  to  ftir  with  great  violence.  On  the 
fourth  of  July,  I  obferved  that  thefe  infedts  were 
turned  to  Flies,  which  appeared  through  the 
microfcope,  of  a  moft  delicate  conftrudtion. 
Tab.  XLIV.  Fig.  xv.  The  head  refembling 
that  of  a  pin,  was  joined  to  the  thorax  by  a 

Y  very 
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very  fine  and  {lender  neck.  On  the  forepart  of  are  in  depofiting  their  eggs  within  the  tender 
the  head,  were  placed  two  oblong  horns.  It  had  fix  buds  of  fuch  leaves  as  are  fit  to  afford  fhelter  and 
long  black  legs,  and  wings  longer  than  the  body,  nourishment  to  the  Worms  that  are  to  rife  from 
which  glittered  like  mother  of  pearl.  The  body  them,  that,  by  this  means,  they  may  be  able,  in 
fcarce  differed  in  colour  from  that  of  the  Worm.,  obedience  to  the  immutable  laws  of  nature,  to 
This  Fly,  when  moving  through  the  air,  ap-  renew  their  fpecies  from  year  to  year,  and  con- 
pears  no  bigger  than  an  atom  of  duff.  It  is  very  tinue  it  even  to  the  end  of  the  world, 
furpriling  how  ingenuous  thefe  little  animals 

i 

0  f  Worms  which  are  found  enclofed  in  tubercles  like  Rofes ,  that  appear  on  the  tops 
of  Willow  branches  ;  and  likewife  in  many  of  the  dwarf  Willows  that  grow  upon 
heaths  and  commons. 


WE  not  unfrequently  fee  a  tubercle  formed 
at  the  ends  of  Willow  branches,  in  the 
Shape  of  a  Rofe  *,  and  which  the  learned  Mouf- 
fet  accordingly  calls  by  that  name,  Fig.  xvi.a. 
In  Some  feafons,  thefe  tubercles  appear  in  great 
numbers,  and  in  others,  they  are  fcarce.  I  once 
oblerved,  in  company  with  Meffieurs  Thevenot 
and  Henon,  that  there  was  hardly  a  fingle  Wil¬ 
low  branch  in  all  the  open  country,  that  lies  near 
a  little  fea-town  called  Egmont,  which  had  not 
one  of  thefe  tubercles  at  its  extremity. 

After  breaking  off  the  external  leaves  of  this 
tubercle,  there  appears  in  the  middle  an  affem- 
blage  of  other  tender  leaves,  in  form  of  a  pear. 
Fig.  xvi.  b ;  which  lie  one  over  another,  in  the 
fame  manner  with  the  innermoft  leaves  of 
the  Cinara  or  Artichoke,  fo  as  to  make  it  necef- 
fary  to  pull  them  off  one  by  one,  Fig.  xvn.  c. 
in  order  to  obtain  a  fight  of  the  Worm,  d,  which 
lies  hid  within  them,  wrapped  up  in  a  tender 
and  delicate  membrane,  or  kind  of  web,  e. 
This  W orm  lies  there  in  an  inverted  pofiure,  with 
its  head  the  loweft,  and  its  tail  the  higheft  part 
of  its  body  ;  and  it  is  fo  narrowly  confined  within 
its  web,  and  in  the  furrounding  leaves,  that  it 
feems  very  probable,  it  cannot  either  moveat  all, 
or,  at  mod,  not  without  great  difficulty :  in  this 
refpeft,  it  differs  extremely  from  all  the  other 
Worms  that  have  been  before  defcribed.  On 
extracting  it  from  the  place  of  its  birth,  ƒ,  its 
body  appears  compofed  of  various  rings,  and  is 
fomewhat  {tenderer  towards  the  tail,  than  the 
head.  Its  colour  is  of  a  florid  red,  and  by  no 
means  unhandfome. 

The  food  of  this  Worm  is  no  other  than  the 
juices  of  the  Willow,  flowing  to  the  extremities 
of  the  branches,  where  the  infedt  is  molt  conve¬ 
niently  placed  to  receive  them.  There  is  not 
the  lead;  excrement  to  be  found  with  this  Worm, 
nor  indeed  with  thofe  lad  defcribed,  which 
makes  it  probable,  that,  like  the  foetus,  while  it 
lives  in  the  mother’s  womb,  and  is  there  fub- 
fifted  by  nourifhment,  taken  in  after  a  peculiar 
manner,  thefe  infeds  retain  their  excrements  till 
they  appear  in  the  Fly-ftate.  I  omitted  unfor¬ 
tunately  differing  this  infed,  though,  by  doing 
fo,  I  might  have  attained  perhaps  a  fatisfadory 
folution  of  this  uncommon  circum  fiance.  I  could 
not  have  found  any  difficulty  in  invedigating  the 


matter  that  way,  as  I  could  eafily  have  procured 
what  number  of  thefe  infeds  I  pleafed  :  but  our 
negligence  and  inattention  are  fo  great,  that  we 
generally  defpife  thofe  things  that  are  under  our 
hands,  to  fatisfy  an  inordinate  curiofity  of  know¬ 
ing  and  poflefling  thofe  which  lie  at  a  greater  di¬ 
dance,  and  are  hard  to  be  obtained.  The  bed 
of  us  muft  own  himfelf  fo  far  the  flave  of  vani¬ 
ty,  as  to  be  more  defirous  of  producing  any 
thing  foreign  and  unheard  of,  than  that  which 
is  fpontaneous  in  our  own  country.  Though 
the  Majefly  and  Wifdom  of  God,  the  fountain 
of  all  revealed  wonders,  mod  evidently  (hew 
themfelves  the  objeds  of  our  love,  praife,  and 
adoration,  equally  in  every  creature. 

A  fault  of  the  fame  inexcufable  kind,  made  me 
forget  myfelf  fo  far,  as  to  negled  examining  the 
egg  of  this  infed:,  though  the  little  rofe,  which 
had  fird  engaged  my  attention,  is  produced 
merely  to  cherifh  it.  This  is  plain  from  the  Wil¬ 
low  branches  never  bearing  any  fuch  excrefcen- 
ces,  unlefs  thefe  Worms  are  in  them  ;  for,  when 
the  parent  infeds  happen  not  to  depofit  their  eggs 
at  the  extremities  of  the  branches,  they  ffioot 
into  feparate  leaves  of  the  common  form.  Thefe 
Worms  perform  their  changes  for  the  Fly-date 
at  two  different  periods,  namely  about  mid-fiim- 
mer,  and  in  fpring,  when  the  Willows  begin  to 
bud.  Thofe  which  affume  the  Nymph-date, 
Tab.  XLIV.  Fig,  xvii.  g,  in  fummer,  without 
dirring  from  the  place  of  their  birth,  in  a  few 
days  after  become  Flies,  h.  But  fuch  as  happen 
not  to  be  changed  to  Nymphs  till  autumn,  con¬ 
tinue  enclofed  in  their  covertures  til!  theenfuing 
fpring;  when,  on  the  fun’s  nearer  approach,  they 
likewife  become  Flies :  all  thefe  Flies  immedi¬ 
ately  betake  themfelves  to  the  Willows,  where 
they  may  be  fure  their  offspring  will  find  conve¬ 
nient  food  and  lodging. 

The  Fly  is  of  a  middle  fize,  but  of  a  very  de¬ 
licate  conftrudion,  The  extremity  of  its  body 
is  armed  with  an  aculeus  or  fharp  weapon,  by 
means  of  which,  it  may  open  a  paffage  for  its 
eggs  into  the  tender  tops  of  the  Willow  branches. 
It  has  two  horns  on  the  forepart  of  its  head,  two 
membranaceous  and  confiderably  long  wings,  and 
fix  long  {lender  legs,  formed  very  like  thofe  of  the 
common  Gnat.  As  to  its  colour,  I  forgot  to 
obferve  it  particularly.  Thofe  Flies  which  I 


*  This  peculiar  excrefcence  of  the  Willow,  we  have  very  common  in  the  fenny  counties  in  England.  I  have  feen  them  on  the 
edge  of  Lincolnfhire,  as  large  as  a  common  red  rofe,  and  very  double.  In  this  flate  they  make  a  very  beautiful,  as  well  as  peculiar, 
appearance  :  and  our  old  Englifh  botanifls,  who  were  not  acquainted  with  this  part  of  natural  hiltory,  fuppofed  the  tree  a  diilinft  fpe¬ 
cies,  and  called  it  Salix  Rofea,  the  Rofe -Willow. 

dried, 
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dried,  in  order  to  keep  by  me,  are  of  a  dark 
gray.  I  have  fometimcs  obferved  four  Flies  to 
proceed  from  one  of  thofe  Willow  rofes,  but 
they  were  four  times  lefs  than  thofe  kinds, 
which  require  each  a  whole  rofe  to  itfelf.  Thefe 
fmaller  Flies  were  of  a  refplendent  jetty  black 
colour,  had  fix  legs,  and  fhorter  horns  than  the 
other  kind.  Their  two  wings  were  adorned 
with  a  black  fpot,  each  in  the  middle  of  its  ex¬ 


tremity  :  fome  of  them  alfo  were  provided  with 
a  (harp  aculeus  or  weapon  at  the  tail  *. 

At  prefent  I  can  fay  no  more  of  thefe  Flies, 
being  fo  much  taken  up  with  other  bufinefs  at 
the  time  of  my  writing  thefe  obfervations,  that  I 
have  not  leifure  duly  to  revife  them.  I  muft 
therefore  refer  this  talk  to  another  opportunity, 
if  it  fhould  pleafe  God,  the  difpofer  of  all  things, 
to  offer  me  the  means  of  performing  it. 


Of  certam  TV or  ms  without  feet ,  found  in  the  Hazel-nut . 


''y'HESE  Worms  are  fo  common,  and  fo  eafily 
to  be  had,  that  a  defcription  of  them  may 
feem  in  fome  degrees  fuperfluous.  Their  bodies  are 
white,  foft  and  hairy,  their  heads  are  red,  and  armed 
with  two  (harp  teeth,  with  which,  in  autumn, 
they  bore  themfelves  a  paffage  through  thofe 
nuts  in  which  they  had  hitherto  refided ;  but 
which  they  then  forfake.  Thefe  Worms  may  be 
found  fometimes  lying  in  hundreds  together,  at 
the  bottom  of  drawers  and  bafkets,  in  which 
hazel  nuts  have  been  kept.  I  have  often  formed 
a  refolution  of  examining  accurately  the  nature 
and  difpofidons  of  thefe  Worms,  but  have  not 
as  yet  an  opportunity  of  doing  fo.  Neverthelefs, 
I  fee  no  reafon  to  doubt,  but  that  they,  as  well 
as  all  other  animals,  derive  their  origin  from  an 
egg,  thruft  from  abroad  into  the  fubftance  of 
the  young  nut,  or  perhaps  into  the  bud  or  flower, 
out  of  which  it  is  to  be  formed,  as  has  been  al¬ 
ready  obferved,  of  many  other  little  animals  of 
this  kind. 

There  is  no  keeping  thefe  Worms  in  dry 
boxes ;  for  they  will  live  in  this  confinement  but 
a  few  weeks.  But  in  pretty  moift  fand,  fome  of 
them  have  furvived  with  me  the  rigour  of  a 
whole  winter,  and  lived  to  the  24th  of  March ; 


and  all  that  time  without  any  food.  Some  of 
them,  after  undergoing  this  fevere  treatment, 
were  yet  vigorous  enough  to  fet  about  their  mu¬ 
tations  :  but,  by  digging  continually  into  the  fand, 
in  order  to  fatisfy  my  curiofity,  in  feeing  what 
they  were  doing,  I  wounded  fo  many  of  them, 
that  as  yet  I  have  not  been  able  to  bifcover  what 
kind  of  creature  they  finally  become. 

I  obferved  befides,  that  fome  of  them  bur¬ 
rowed  much  deeper  into  the  fand  than  others; 
and  I  even  found  fome  at  three  inches  under  the 
furface.  I  never  could  perceive  any  web  about 
them,  nor  do  I  believe  that  they  form  any,  as  they 
always  appeared  lying  in  the  fand  entirely  naked. 
Neverthelefs,  I  do  not  think  there  is  any  reafon  to 
doubt,  but  when  thefe  Worms  efcape  from  the 
nuts,  and  leave  the  hazel  fhrub  to  live  in  or  un¬ 
der  the  ground ;  they,  in  this  lafl  fituation, 
change  to  Nymphs,  and  afterwards,  in  the  en- 
fuing  fpring,  to  a  kind  of  Flies,  which  again 
depofit  in  the  tender  rudiments  of  young  nuts, 
eggs,  like  thofe  from  which  themfelves  origi¬ 
nally  were  produced.  It  would  be  no  difficult 
matter  to  afcertain,  by  experiment,  the  truth 
of  this  conjecture. 


Of  TVorms  found  between  the  two  coats  of  the  Alder-leaf . 

FIRST  OBSERVATION. 


ON  examining  fome  Alder-leaves  on  the  2ofh 
of  Auguft,  I  obferved  the  fubftance  lying 
under  the  furface,  formed  by  the  internal  coat  of 
the  leaf,  was  in  many  of  them  irregularly  gnawed 
away  in  little  angular  cavities,  without  any  paf¬ 
fage  to  the  outfrde  of  the  leaf,  that  I  could  dis¬ 
cover  ;  nor  had  the  leaves,  in  which  thefe  cavities 
appeared,  loft  any  thing  of  their  greennefs  or  frefh 
hue,  as  the  Willow-leaf  juft  fpoke  of  had  done. 
The  internal  coat,  hollowed  in  this  manner,  rofe 
confiderably  above  each  hollow,  into  a  kind  of 
little  canopy,  Tab.  XLIV.  Fig.  xvm.  a,  whereas, 
on  the  oppoftte  parts,  the  other  fide  of  the  leaf, 
which  is  covered  by  the  external  coat,  was  only  a 
little  altered  by  a  few  fmall  wrinkles,  bb  ;  this  no 
doubt  was  the  true  caufe  of  the  extraordinary 
roundnefs  and  convexity  of  the  oppofite  tumor. 

On  opening  one  of  thefe  fwellings,  I  dis¬ 
covered  between  the  two  coats  of  the  leaf  now 
fpoken  of,  a  perfect  web,  formed  exadly  like 
that  of  the  Moth  in  its  Worm-ftate;  and,  on 
opening  this  web,  I  dilcovered  a  Chryfalis,  c,  in 


point  of  fhape  and  conftru&ion,  plainly  belong¬ 
ing  to  the  fecond  mode  of  the  third  order  of 
changes.  The  fkins  under  which  this  infeCt 
had  lived  in  the  Worm-ftate,  lay  near  it  under 
the  fame  web.  I  could  alfo  difcern  that  it  was, 
by  means  of  this  web,  the  Worm  had  reduced 
the  furface  of  its  cavity,  formed  by  the  external 
leaf,  to  the  appearance  already  defcribed.  On 
each  fide  of  the  web  lay  the  Worm’s  excre¬ 
ments.  The  method  ufed  by  this  Worm,  to 
form  itfelf,  between  the  two  coats  of  a  leaf,  a 
cavern  or  neft  in  which  it  may  conveniently 
perform  its  mutations,  is  certainly  one  of  the 
moft  furprifing  objeds  that  natural  hiftory  offers 
to  our  confideration. 

As  to  the  Worms  themfelves,  I  could  notdif- 
cover  any  of  them,  or  any  of  the  eggs,  out  of 
which  they  muft  have  been  hatched.  In  all  the 
leaves  I  examined  for  this  purpofe,  there  appeared 
nothing,  only  webs;  fo  that  the  feafon,  for 
finding  eggs  or  Worms  was  certainly  elapfed,  at 
the  time  when  I  looked  for  them.  The  Chry- 


*  The  females  have  all  of  them  this  weapon  at  their  tail ;  the  males  never.  The  reafon  is  very  plain,  for  its  ufe  is  to  bore  a  hole 
in  which  to  lodge  the  eggs ;  therefore  only  the  female  has  occafion  for  it.  This  author  has  obferved  the  fame  on  other  occafions,  in 
various  fpecies  of  Flies. 

falis, 
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falis,  viewed  through  a  microfcope,  plainly  ex¬ 
hibited  the  form  of  the  Butterfly,  to  which  it  was 
thereafter  to  be  changed.  It  was  oblong,  fome- 
what  flatted  and  broad  on  the  fore  part,  where  it 
terminated  in  a  point,  Tab.  XLIV.  big.  xi x.a, 
whilB  its  hinder  part  grew  gradually  narrower,  fo 
as  to  refemble  a  pyramid  or  cone,  b.  Each  fide 
of  the  body  was  covered  with  a  few,  very  deli¬ 
cate  hairs,  c  c.  Its  furface  was  of  a  pale  brown 
colour.  The  eyes  appeared  on  the  head,  d d, 
and  under  them  a  double  trunk  e.  A  little  lower 
down,  and  jufl  by  this,  the  firfl:  and  fecond  pairs 
of  legs  were  feen,  f  f  The  antennas  or  horns, 
which  were  of  an  extraordinary  length,  extended 
from  the  eyes  to  the  very  extremities  of  the  two 
firfl;  pairs  of  legs,  gggg.  Near  thefe  lay  the 
wings,  b  h.  The  hinder  pair  of  legs  was  placed 
between  the  antennae,  and  flretched  beyond  the 
extremities  of  thefe  parts,  i.  The  body  confided 
of  feveral  rings,  k  k.  This  Chryfalis  looked  as 
if  it  had  caB  its  fkin  but  a  few  davs,  and  it 
moved  i  s  tail  very  vigoroufly,  making  ufeof  it  to 
turn  itfelf,  and  indeed  to  move  from  one  place 
to  another. 

On  the  26th  of  AuguB,  two  of  thefe  Aurelia 
yielded  two  very  elegant  Butterflies,  lefs  than 
Moths  of  cl  oaths ;  but  like  them  in  colouring 
and  ornaments,  as  may  be  feen  by  the  draw¬ 
ing  1  have  given  of  them,  where  they  are  re- 
prefented  of  their  natural  fize,  Fig.  xx.  It 
is  hardly  poflible  to  conceive  a  more  beau¬ 
tiful  little  animal,  than  what  this  Butterfly  ap¬ 
peared  to  be,  when  viewed  with  a  microfcope, 
Fig.  xxi.  It  confided  of  a  head,  thorax,  and 
abdomen.  The  head  was  furnifhed  with  two 
antennas  or  horns,  a  a,  and  a  fhort  and  crooked 
double  probofeis  or  trunk,  b.  From  the  fhoul- 
der  blades  of  the  thorax  fpring  four  wings, 
and  from  the  under  part  fix  legs.  The  wings 
were  partly  of  a  mere  membranaceous  fub- 
flance,  and  partly  compofed  of  delicate  fea¬ 
thers,  or  fcaly  hairs.  The  upper  pair  Bione 
and  glittered  molt  glorioufly  with  crefcents  of 
geld,  filver,  and  brown,  c  c,  furrounded  by 
borders  of  a  delicate  black  :  befides  this,  they 
had  a  black  fpot  at  the  extremity  of  each. 

SECOND  OB 

HP  FI  E  30th  day  of  AuguB  I  found,  between 
the  fame  coats  of  Alder-leaves,  a  flattifh 
Worm,  of  the  fize  and  form  reprefented  at 
the  letter  d ,  Fig.  xviii.  as  it  appeared  on  re¬ 
moving  from  it  a  part  of  the  coat  belonging 
to  the  leaf  on  which  it  had  fed.  The  body 
was  oblong,  and  fomewhat  broader  about  the 
thorax  than  at  the  belly  or  tail.  The  head 
was  large,  of  a  pale  brown  colour,  fomewhat 
flattifn  or  deprefied  ;  and  on  its  fore  part  fur¬ 
nifhed  with  two  eyes,  and  a  pair  of  fharp  teeth. 
From  each  fide  of  the  lower  part  of  the  thorax 
there  arofe  three  legs.  In  the  tranfparent  body 
there  appeared  a  little  green  Break,  produced 
by  the  Worm’s  food.  Counting  the  head  and 
tail,  this  Worm  confifled  of  twelve  rings. 

I  dilcovered  alfo,  that  this  infedt  had  caB  a 
fkin,  in  the  fame  place  where  I  found  it.  The 
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Moreover,  thefe  extremities  were  edged  with 
little  feathers,  which  made  them  look  like  a 
creft,  when  they  lay  clofe  upon  the  body,  one 
folded  over  the  other.  The  lower  wings  are 
likewife  in  a  great  meafure  covered  with  fea¬ 
thers,  ddy  and  are  of  a  pale  colour,  and  fil- 
very  brightnefs.  Along  the  middle  of  the 
wings  there  runs  a  membranaceous  little  feem, 
from  which  iflue  the  feathers  that,  in  a  man¬ 
ner,  compofe  them;  and  even  this  Bern  has, 
as  it  were,  its  own  fcaly  feathers  to  defend  and 
adorn  it. 

All  the  ornaments  beBowed  with  fuch  pro- 
fufion  on  the  wings  of  this  little  infedt,  confift 
in  reality  of  feathered  feales  of  different  lengths, 
and  various  diverfified  colours ;  and  they  are 
divided,  more  or  lefs,  into  lateral  branches, 
like  the  feathers  of  the  larger  winged  animals. 
The  colours  are  more  lively  or  faint,  according 
as  the  feales  forming  them  lie  together  in 
greater  or  fmaller  quantities ;  and  from  the 
fame  conBrudtion,  and  contrivance  alone,  re- 
fults  all  that  Briking  variety  in  the  wings  of 
Butterflies :  for,  on  rubbing  of  their  feathers, 
they  appear  entirely  even  and  plain,  like  the 
furfaces  of  _all  other  membranes. 

The  legs  of  this  Butterfly  are  entirely  co¬ 
vered  with  the  fame  kind  of  plumage,  and 
they  are  divided  into  joints :  every  extreme  or 
loweB  joint  is  armed  with  two  little  claws. 
The  hinder  legs  have,  befldes  thefe,  three  little 
white  prickles,  or  fpurs,  Tab.  XLIY.  Fig.  xxi. 
ee.  The  body  is  divided  into  rings,  and  co¬ 
vered  likewife  with  feathered  feales  of  a  bright 
filver  whitenefs.  This  little  animal,  being  put 
in  a  box  that  had  ferved  to  keep  Brazil-fnuft, 
began  immediately  to  tremble,  and  in  lefs  than 
two  minutes  expired  in  a  convulfion  that  feized 
every  limb.  As  yet  I  have  made  no  more  ob- 
fervations  of  this  infedt.  The  furprifing  man¬ 
ner  wherein  the  Worm,  from  which  it  is  pro¬ 
duced,  neflles  and  feeds  between  the  coats  of 
the  Alder-leaf,  will,  I  hope,  alone  be  judged 
fufficient  to  recommend  to  the  curious  what  I 
have  faid  upon  this  occaflon. 


i  E  R  V  A  T  I  O  N. 

internal  fubBancc  of  the  leaves,  where  it  re- 
fides,  ferves  it  for  food  ;  and  it  had  accordingly 
gnawed  this  fubBance  away,  without  offering 
to  touch  the  adjacent  coats,  into  a  great  many 
windings  and  turnings.  As  this  parenchyma, 
or  pulpy  matter,  had  been  but  lately  devoured, 
the  leaf,  even  in  the  fpot  where  the  devaBa- 
tion  had  been  made,  Bill  retained  its  verdure; 
but  foon  after  it  withered,  and  changed  to  the 
colour  of  the  leaves  of  the  Alder  that  fall  in 
Autumn.  The  external  coat  of  the  leaf,  in 
which  the  ribs  appeared,  was  very  Brong  and 
thick  ;  but  the  other  Bde,  or  internal  coat,  was 
very  thin  and  delicate.  The  excrements,  which 
were  at  firB  green,  and  then  grew  black,  rolled 
freely  backwards  and  forwards  within  thefe 
two  coats.  I  could  not  difeover  in  thefe  leaves 
the  fmalleft  opening,  by  which  the  enclofed 

Worm 
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Worm  might  be  fuppofed  to  have  infinuated 
itielf  into  their  fubftance.  Some  of  the  Worms 
within  thefe  coats  were  dead,  which  I  attri¬ 
buted  to  the  firiking  of  the  leaves  againft  one 
another  with  the  wind;  or  to  their  v/ithering 
and  wrinkling  up,  for  want  of  nourifhment ; 
or,  finally,  on  account  of  other  external  inju¬ 
ries.  As  yet  I  have  had  no  opportunity  of 


tracing  this  infedt  through  its  changes,  fo  that 
I  have  nothing  more  to  fay  here  concerning  it, 
but  that  it  was  very  delicate,  and  moved  itielf 
but  weakly.  On  taking  it  from  within  the 
leaves,  it  died  in  a  dav  or  two.  The  Alder  is 

j 

not  the  only  tree  inhabited  by  thefe  Worms: 
they  are  to  be  found  alfo  on  the  Pear  and- 
Apple,  and  many  other  kinds. 


THIRD  OBSERVATION. 


Ct,N  the  31ft  of  Auguft  I  found,  within  the 
^  fame  coats  of  certain  Alder-leaves,  a  third 
fpecies  of  Worms  which  had  no  feet,  and  were 
divided  into  twelve  rings.  This  fpecies  had  a 
much  rounder  body,  Tab.  XLI V.  Fig.  xvm.  e, 
than  the  firft,  with  a  very  fmall  head  and  teeth. 
The  back  and  belly  were  diverfified  with  va¬ 
rious  white  fpots,  which  appeared  through  a 
yellowilh  green  tranfparent  fubftance,  and 
jfeemed  to  me  to  be  fo  many  particles  of  fat. 
The  neft  which  this  Worm  had  gnawed  itfelf 
within  the  coats  of  the  leaf,  was  not  fo  fpacicus 
as  thofe  of  the  two  Worms  laid  treated  of;  and 
fometimes  one  neft  contained  two  Worms, 
which  lived,  and  fed  together  in  common;  but 
in  this  cafe,  the  neft  was  fomewhat  larger.  In 
another  leaf  I  found  two  of  thefe  Worms, 
that  had  each  formed  itfelf  an  oblong  web,  ƒ 
In  the  fame  place  I  alfo  found  their  excrements, 
and  the  fkins  they  had  caft  off. 

Thefe  webs  were  red,  as  were  alfo  the 
fhrivelled  coats  of  the  leaf  that  contained 
them.  On  opening  one  of  thefe  webs,  in 
hopes  cf  finding  a  Nymph,  I  met  with  a 
Worm,  which  as  yet  had  buffered  no  change, 
except  that  of  being  grown  a  great  deal  fmaller 


than  before;  and  it  was  impoffible  it  Ihould 
not  have  loft  fomewhat  of  its  bulk,  confider- 
ing  the  great  quantity  of  filk  it  had  drawn 
from  its  body,  to  form  itfelf  a  covering.  Four 
weeks  after  this,  I  opened  another  web,  little 
thinking  that  I  fhould  meet  with  a  fecond  dif- 
appointment,  yet  fo  it  happened;  for  there  was 
no  Nymph  even  yet,  but  only  the  Worm  lay 
there  quite  unaltered.  I  have  therefore  laid 
by  fome  of  thefe  webs,  in  order  to  difcover 
next  year,  if  poffible,  what  kind  of  an  infedt 
they  produce,  which  is  poffeffed  of  the  fur- 
prifing  art  or  power,  as  a  faculty  of  burying 
its  eggs  thus  fubtilely  within  the  two  coats  of 
leaves.  When  thefe  Worms  are  very  fmall, 
their  nefts,  which  they  gnaw  themfelves,  are 
very  fmall  likewife,  Tab.  XLIV.  Fig.  xvin.^; 
but  they  widen  proportion  ably  by  degrees,  h  /, 
as  their  inhabitants  grow  bigger  and  bigger. 
From  whence  I  conclude,  that  the  holes  in 
which  they  have  been  originally  depofited,  in 
form  of  eggs,  muff:  have  been  of  a  minutenefs 
almoft  beyond  conception.  But,  as  yet,  I  have 
no  experiments  or  obfervations  to  enable  me  to 
fay  any  thing  certain  on  this  head. 


The  fame  fubjeSl  continued Hiflories  of  infieSls  that  are  found  in  fruits ,  tubercles 
or  warts,  and  leaves  of  plants .  An  obfervation  on  the  common  Thifle  grow¬ 

ing  in  the  fields  ofi  Hollatid * 


W'Alking  about  the  middle  of  fummer  into 
the  country,  in  order  to  find  leaves  for 
Caterpillars  I  was  at  that  time  feeding,  I  hap¬ 
pened  to  obferve  on  a  common  Thiftle,  not  as 
yet  arrived  at  its  full  growth,  a  yellowifh  flen- 
der  Fly,  Tab.  XLV.  Fig.  1.  a ,  with  a  large 
head,  red  eyes,  two  fhort  antennas,  and  wings 
very  elegantly  coloured.  This  infedt  had  thruft 
out,  to  a  very  great  length,  the  extremity  of 
its  uterus  or  womb ;  and  was  employed  in  en¬ 
deavouring  to  bore,  by  means  of  this  part,  a 
hole  into  the  fubftance  of  the  leaves,  wherein 
it  might  depofit  its  eggs.  This  curious  fight 
could  not  fail  of  engaging  my  attention,  and 
accordingly  I  (pent  a  long  time  in  viewing  it, 
equally  allonifbed  at  its  novelty,  and  overjoyed 
at  having  an  opportunity  of  feeing,  with  my 
own  eyes,  the  manner  in  which  this  kind  of 


infedts  attack  the  plants,  which  are  proper  to 
afford  their  Worm-offspring  a  never-failing 
food  and  fhelter :  as  likewife  to  obferve  their 
method  of  conveying  into  thefe  plants  the  eggs 
from  which  their  Worms  are  to  proceed.  In 
that  part  of  the  plant  where  thefe  eggs  have 
been  depofited,  there  afterwards  grows  a  large 
globus,  or  round  tumour,  in  fubftance  not  un¬ 
like  the  calix  or  cup  of  the  Hazel-nut,  which 
by  degrees  becomes  ligneous,  and  hardens  to 
a  more  compadt  fubftance,  refembling  wood. 
Within  thefe  fwellings  there  appear,  here  and 
there,  certain  white  Worms,  which  change 
firft  to  Nymphs,  and  then  to  Flies.  Some 
pretend  this  Worm,  carried  in  a  purfe,  along 
with  its  tubercle  or  fwelling,  is  good  againft 
the  piles* 
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0 f  TVorm  found  within  the  tubercles  or  fwellings  of  the  flinging  Nettle. 


IT  is  very  remarkable,  that  even  in  fome 
flinging  Nettles  we  meet  with  Worms, 
which  are  defhture  of  feet,  and  derive  their 
origin  from  a  very  fmall  but  yet  difccinible 
ec-g.  Thefe  excrefcences  are  found  on  the 
Nettle,  in  a  great  variety  of  forms.  Some  are 
produced  upon  the  ftalk,  Tab.  XLV.  Fig.  n. 
a ;  others  on  the  ribs  of  leaves,  or  the  tender 
buds,  b :  fome  again  lie  confufedly,  here  and 
there,  all  over  the  furface  of  the  leaves,  c. 
The  fubftance,  of  which  thefe  fwellings  are 
formed,  is  very  hard  and  compact,  which 
makes  it  an  eafy  matter  to  crack  them.  In 
colour  they  are  fomewhat  of  a  yellowifh  green. 
On  the  28th  of  June  I  found  a  great  many, 
both  eggs  and  worms,  in  thefe  fwellings.  The 
fmalleft  of  them  contained  each  one  egg; 
thofe  fomewhat  larger,  a  worm;  and  the 
largeft  of  all,  which  were  compofed  of  two 
or  three  of  thefe  fwellings  growing  together, 
afforded  fhelter  to  two,  three,  or  even  four 
Worms  of  different  fizes,  and  all  this  at  one 
time. 

The  largeft  of  the  Worms  I  difcovered  at  this 
period,  were  exactly  of  the  fame  fize  with  that, 
whofe  form,  taken  from  the  life,  I  exhibit  in  this 
figure,  Fig.  hi.  d.  This  Worm,  viewed  with 
a  microfcope,  appeared  fomewhat  broad,  and  de- 
preffed  in  the  middle,  ey  and  armed  on  its  fore¬ 
part  with  a  delicate  {lender  fnout,  ƒ ;  its  body 
was  almoft  white,  but  a  yellow  ftreak  appeared 
within  it,  which  the  Worm’s  tranfparency  ren¬ 
dered  very  difcernible.  I  found  afterwards  that 
this  was  an  inteftine,  and  that  the  colour  of  it 
was  entirely  owing  to  its  contents.  The  fkin  of 
thefe  Worms  had  fome  delicate  hairs  fcattered 
loofely  here  and  there  over  its  furface,  g. 

On  opening  fome  more  of  the  fwellings  on  this 
planton  the  third  of  July,  I  found  fome  of  the 
enclofed  infe&s  were  changed  into  Nymphs.  Such 
of  them  as  had  lately  caft  their  (kins  were  white, 
but  the  older  Nymphs  exhibited  a  variety  of 
colours.  Thefe  Nymphs  belong  to  the  firft  mode 
of  the  third  order  ;  for  it  was  eafy  to  difcover  in 
their  limbs  the  form  of  the  future  Fly.  They 
very  plainly  appeared  to  confift  of  a  head,  thorax, 
and  belly.  In  the  head,  I  could  difcern  two  re¬ 
markable  eyes,  Fig.  iv.  h ,  of  a  reticular  form, 
which  were  beginning  to  look  red ;  and  on  the 
fides  of  the  head  the  horns,  legs,  and  wings. 


were  curioufly  folded  up,  and  might  be  feen 
fpringing  from  the  thorax.  The  rings  of  the 
body  were  very  confpicuous,  and  it  had  a  little 
tail  bent  back,  fo  as  to  lie  over  them  in  a  very 
elegant  manner,  i.  All  thefe  parts,  the  legs  and 
wings  excepted,  were  changed  by  degrees  from 
white  to  yellow,  which  they  afterwards  loft,  to 
affume  a  deep  brown  colour,  and  finally  a  perfect 
black. 

On  the  ninth  of  July,  many  of  thefe  tubercles 
were  burft  open ;  and  they  no  longer  contained 
any  infe&s,  but  only  fome  of  the  caft-off  fkins. 
This  gave  me  room  to  judge,  that  the  Nymphs  I 
had  obfervedon  the  third  of  this  month,  had  palled 
in  the  interval  from  that  time,  into  the  Fly-ftate, 
and  my  conjedlure  was  confirmed  by  what  hap¬ 
pened  in  the  tubercles  I  kept  at  home  in  boxes. 
To  me  it  appears  probable,  that  all  thefe  tu¬ 
bercles  open  of  themfelves  *,  at  the  time  when 
the  enclofed  infeö:  has  its  wings,  and  is  in  rea- 
dinefs  to  launch  out  into  the  air ;  and  this  may 
ferve  to  account  for  my  finding  Nymphs  at  this 
very  time,  in  fome  other  tubercles  which  re¬ 
mained  unopened,  which  had  not  as  yet  acquired 
their  proper  colouring,  nor  ftrength  enough  to 
caft  their  fkins. 

The  Fly  thus  produced  ky  is  furnifhed  on 
the  forepart  of  its  head,  with  two  longifh  black 
horns.  The  head  is  of  a  dufky  brown,  with 
a  fine  tinge  of  blueifh  green  :  and  the  eyes  are 
red  :  from  the  upper  part  of  the  thorax  arife 
four  membranaceous  wings,  and  from  the 
lower  fix  legs  of  a  colour  between  red  and 
white.  In  the  males  the  body  ends  in  a  little 
tail,  divided  into  two  ftiff  hairs,  or  in  a  forked 
manner ;  fo  that  this  Fly  is  to  be  referred  to 
the  order  that  takes  its  name  from  this  circum- 
ftance,  Bifetae;  but  in  the  females,  this  part 
terminates  in  a  pointed  weapon.  The  bread 
and  body  of  thefe  Flies  is  of  a  very  delicate  and 
refplendent  green,  like  that  of  Spanifh  Flies, 
or  Cantharides,  fo  as  to  afford,  when  viewed 
with  the  microfcope,  a  mod:  entertaining  and 
elegant  fpedtacle.  I  unfortunately  omitted  dif¬ 
fering  thefe  infedls.  To  preferve  thefe  Flies 
and  their  Nymphs,  I  extend  their  limbs  on 
white  paper,  and  there  faften  them  down  with 
a  little  moift  ftarch,  for  they  are  too  delicate 
to  be  fixed  upon  pins. 


*  So  far  as  I  have  obferved  in  thefe  cafes,  the  Fly,  when  perfeft,  gets  out  of  the  tubercle  two  ways,  but  both  are  by  violence,  not 
by  the  natural  opening  of  the  tubercle.  Sometimes  the  fubftance  is  fo  hard,  that  the  Fly  is  forced  with  great  labour,  to  gnaw  its 
way  out :  in  other  instances,  the  covering  is  by  this  time  become  nothing  more  than  a  thin,  dry,  and  brittle  membrane  ;  and  the 
fucceffive  fwellings  of  the  Fly’s  head,  which  have  been  mentioned  on  a  former  occafion,  burft  the  rind  and  let  it  out. 
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Of  the  Worms  that  are  found  in  fame  downy  excrefcencies  of  Oak-trees. 


TH  E  Oak-tree  affords  fhelter  and  nourifh- 
ment  to  as  great  a  variety  of  infedts  as  the 
Willow  ;  of  this,  at  prefent,  I  fhall  produce 
only  two  inftances.  The  firft  I  take  from  the 
iniedts  which  breed  within  a  kind  of  downy 
or  foft  excrefcence  at  the  extremities  of  the 
branches ;  the  fecond  from  certain  other  kinds 
which  we  find  enclofed  in  a  moft  remarkable 
and  furprifing  manner,  within  the  tubercles 
arifing  on  the  leaves.  This  woolly  or  downy 
excrefence,  of  which  I  now  intend  to  fpeak,  is 
found  in  the  form  of  a  ball,  Tab.  XLV.  Fig. 
vi.  aaa ,  and  is  made  up  of  a  foft  thready  mat¬ 
ter,  like  wool  or  cotton  :  it  is  compofed  of  very 
delicate  hairs,  running  in  every  direction  fo  as 
to  form  a  very  firm  and  fubftantial  web  ;  but 
the  hairs  are  not  very  ftrong  in  themfelves,  for 
they  are  hollow,  and  look  as  if  they  confifted 
of  fmall  globules.  They  arife  from  the  foot- 
ftalk,  or  from  tops  of  the  Oak  branches  b ,  and 
fometimes  from  the  leaf,  which  in  many  in¬ 
ftances  fhoots,  as  it  were,  from  the  central 
part  of  the  excrefcence  c,  fo  as  to  appear  en¬ 
tirely  furrounded  with  this  down.  But  the 
principal  foundation  of  thefe  hairs  is  no  other 
than  fome  little  oblong  hollow  bags  or  tubes, 
Fig.  vii.  </,  if  I  may  give  them  that  name, 
which  are  at  firft  foft  and  tender  like  purfes, 
but  afterwards  harden  to  the  firmnefs,  as  it 
were,  of  wooden  pipes. 

Each  of  thefe  cavities  is  conftantly  found  to 
contain  one  Worm,  which  lies  hid,  and  grows 
in  them,  till  it  changes  in  the  Summer  months 
to  a  Nymph,  properly  belonging  to  the  firft 
mode  of  our  third  order.  Neverthelefs,  as  I 
have  already  often  hinted,  I  rank  thefe  infedts 
in  the  fourth  order,  becaufe  they  perform  their 
changes  in  a  dark  and  myfterious  manner, 
which  nothing  but  the  indefatigable  diligence 
and  attention  of  the  curious  can  bring  to  light. 
It  is  owing  to  this  that  thefe  infedts  have  been 
hitherto  treated,  not  according  to  the  laws  com¬ 
mon  to  other  animals,  in  which  the  great 
Creator  has  been  pleafed  more  openly  to  ma- 
nifeft  his  glory,  but  according  to  falfe  notions, 
fuggefted  by  our  human  ignorance  and  preju¬ 
dice.  I  muft  here,  however,  do  juftice  to  the 
illuftrious  Redi,  who  has  treated  the  works  of 
nature  in  a  very  different  manner,  and  thereby 
refcued  the  operations  of  that  great  but  fubor- 
dinate  agent,  from  thofe  thick  clouds  of  dark- 
nefs  which  human  error  and  ignorance  had 
raifed  about  them  i  by  what  other  name  can 
we  call  that  abfurd  opinion,  which  attributes 
everv  thing  to  chance  and  putrefadtion.  Cer¬ 
tainly,  whatever  allowances  we  may  make  on 
this  occafioUj  to  the  generality  of  mankind, 
thofe  among  them,  who  would  be  thought 


people  of  fenfe  and  learning,  are  altogether  in- 
excufable  in  countenancing  fuch  a  thought. 
This  grofs  error  is  the  natural  confequence  of 
mens  manner  of  proceeding,  when  contented 
with  fitting  quietly  in  their  ftudies,  and  look¬ 
ing  over  books,  they  neglect  to  trace  the  ways 
of  God,  the  great  Author  of  all  things,  in  hi$ 
works,  which  fürround  us  on  every  fide,  neg- 
ledting  them,  tb  follow  the  delufions  of  their 
own  feeble  imaginations. 

The  cavities  now  mentioned,  are  fometimes 
found  to  the  number  of  ninety,  or  even  a  hun¬ 
dred,  or  more,  growing  through  one  another, 
and  wrapped  about  in  the  woolly  down,  or  cot¬ 
tony  matter  that  is  lodged  in  the  fame  place. 
When  the  Worms,  enclofed  in  them,  have 
changed  to  Nymphs,  and  afterwards  acquired 
their  proper  degree  of  ftfength,  they  each  throw 
off  a  delicate  fkin,  and  are  thus  turned  to  very 
fmall  Flies  ;  then  they  bore  with  their  teeth 
through  both  the  little  tubes  in  which  they 
hitherto  have  lain  concealed,  and  the  down  that 
furrounds  them,  and  then  iffue  forth  at  a  great 
many  openings,  Tab.  XLV.  Fig.  vi.  ee ,  in  a 
very  entertaining  manner.  On  this  occafion, 
ignorant  fpedtators  are  loft  in  wonder,  and  form 
to  themfelves  variety  of  fyftems  to  explain  fo 
unufual  an  appearance  ;  but  when  they  come 
to  relate  their  opinions,  we  generally  find  them 
void  of  reafon,  and  altogether  ridiculous. 

The  Fly  produced  from  thefe  Worms,  is  di¬ 
vided  into  a  head,  thorax,  and  body, Fig. vm.  f 
The  head  is  furnifhed  with  eyes,  and  it  has 
two  long  antennae.  From  the  upper  part  of 
the  thorax  fpring  four  membranaceous  wings, - 
that  ftiine  like  mother  of  pearl,  and  the  upper 
pair  are  adorned  alfo  with  two  black  fpots,  and 
with  feveral  very  pretty  ramifications  of  the 
nerves.  To  the  under  part  of  the  thorax  are 
fixed  fix  tranfparent  legs  of  a  delicate  redifh 
brown  colour.  The  body  confifts  of  feveral 
rings,  and  is  armed,  at  its  extremity,  with  a 
weapon  of  an  oblong  form  that  is  plainly  dis¬ 
cernible  :  no  doubt,  this  is  the  inftrument  with 
which  the  infedt  pierces  the  Oak  branches,  in 
order  to  depofit  its  eggs  within  their  fubftance. 
This  Fly  is  altogether  black  in  the  body.  I 
have  not  yet  had  the  good  fortune  of  difco- 
vering  its  eggs,  either  in  the  excrefcencies 
wherein  they  are  hatched,  nor  in  the  body  of 
the  female,  as  I  never  have  diffedted  any  of 
them.  I  made  the  foregoing  obfervations  on 
the  26th  of  June,  when  a  great  many  of  thefe 
furprifing  Flies  iffued  from  their  nefts,  which 
they  likewife  continued  to  do,  till  the  8th  of 
July.  The  males  were  fmaller  than  the 
females. 
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Of  fome  little  inf eEls  that  are  found  concealed  in  the  tuber  cules,  or  fwellings  of 
Oak-leaves ,  in  ho  artful  and  wojtderful  a  marmer ,  that  the  foregoing  relations 
muft  yield  the  preference  to  their  hifory. 


THE  obfervation  I  am  now  about  to  exhi¬ 
bit,  is  fo  uncommon  in  its  kind,  that  na¬ 
ture  perhaps  cannot  furnifh  any  thing  to  excel 
it.  On  this  occafion  the  infinite  power  and 
wifdom  of  the  Great  Sovereign  of  the  univerfe 
/hikes  our  eyes  with  its  full  lu/tre,  and  indeed 
fo  plainly  fhine  forth  in  his  creatures,  that  we 
muft  confider  the  meaneft  of  them  as  fo  many 
voices  engaged  in  publifhing  his  praife ;  and 
thereby  putting  us  in  mind  to  yield  him  that 
tribute  of  love  and  adoration,  which  we  owe 
on  fo  many  accounts :  us,  I  fay,  on  whom  he 
has  beftowed  the  ineftimable  faculties  neceftary 
to  inveftigate  and  confider  him  in  his  works. 

To  proceed  with  due  order  in  this  relation, 
I  fhall  firft  defcribe  the  excrefcences  of  the 
Oak-leaves,  in  which  thefe  wonders  are 
found  *,  and  add  a  figure  to  render  the  de- 
fcription  more  intelligible.  I  fhall  then,  in 
the  fame  manner,  give  a  fatisfadory  account 
of  the  infed  bred  in  thefe  excrefcences,  as  it 
appears  in  the  Worm,  Nymph,  and  Fly-ftate. 
As  to  the  excrefcences  themfelves,  the  parti¬ 
culars  in  them  moft  worthy  of  our  attention, 
are  their  fituation,  conftrudion,  figure,  colour, 
and  fize.  Their  fituation  is  irregular,  and  it  is 
pretty  like  that  of  the  excrefcences  on  nettle- 
leaves  already  defcribed.  Some  lie  on  the  fore 
part  of  the  leaf,  upon  or  clofe  along  the  fides 
of  its  nerves  or  ribs,  Tab.  XLV.  Fig.  xn.  a  a. 
Others  appear  in  the  middle  of  a  leaf,  feated 
upon  the  main  rib,  b.  And  fome,  in  fine,  are 
/battered  confufedly  about  the  edges,  c  c. 

Thefe  tubercles  confift  of  a  hard,  knotty, 
and  compad,  but  brittle,  fubftance,  without 
the  leaft  toughnefs  j  fo  that,  in  this  refpect, 
they  very  much  referable  a  cartilage.  But, 
upon  the  whole,  I  know  nothing  to  which  this 
fubftance  may  be  more  juftly  compared,  than 
to  the  cup  or  covering  of  the  hazel-nut  or  fil¬ 
bert,  before  it  ripens,  or  has  been  pulled. 
Thefe  tubercles,  or  fwellings,  are  formed  be¬ 
tween  the  two  coats  of  the  oak-leaf,  and  ac¬ 
quire  their  hardnefs  when  the  delicate  parent 
Fly  has  buried  its  eggs  there.  Thefe  tuber¬ 
cles  are  fometimes  round,  fometimes  oval  or 
oblong;  £nd  we  often  meet  with  two,  three, 
or  four  of  them  growing  into  one,  fo  as,  in  a 
manner,  to  compofe  but  one  continued  body. 
Their  colour  is  generally  a  deep  green,  fome¬ 
times  a  watery  fky-blue,  and  in  fome  inclining 
to  white  and  yellow.  In  point  of  fize  they 
differ  greatly,  according  to  their  age,  or  per- 
fedion  of  growth,  and  their  joining  two  or 
more  into  one  tubercle,  b. 


I  have  not  as  vet  had  the  fatisfadion  of  fee- 
ing  the  firft  rudiments  of  thefe  tubercles,  which 
firft  I  took  notice  of  by  mere  chance,  in  com¬ 
pany  with  my  much  honoured  friends,  the 
principal  magiftrate  of  Niewenrode  and  his 
lady,  in  the  Hague-wood,  from  whence  I  took 
many  of  them  home  to  examine  at  my  leifure. 
I  fhall,  therefore,  now  defcribe  thofe  wonders 
I  obferved  in  them,  in  the  courle  of  a  moft 
diligent  inquiry.  In  one  of  the  largeft  of  thefe 
tubercles,  which  I  opened  by  paring  off  its  up¬ 
per  part,  Fig.  xm.  d,  I  found  a  pretty  large 
cavity,  in  which  there  again  appeared  three 
other  peculiar  or  feparate  excrefcerwes,  e.  As 
to  the  manner  of  their  coming  there,  it  is  more 
than  I  can  conceive.  Thefe  fmaller  excref¬ 
cences  lay  ftngly  each  within  a  kind  of  hollow, 
but  without  any  partition  between  them.  On 
taking  out  thefe  three  feparate  excrefcences,  f 
I  found  that  in  figure  they  greatly  relcmbled  a 
kidney-bean,  which  has  one  fide  more  convex 
than  the  other.  On  infpeding  them  with  a 
microfcope,  they  looked  as  if  they  had  been 
conneded  by  the  middle  to  a  kind  of  pod,  by 
means  of  a  petiolus,  or  little  ftalk. 

Thefe  fingularities  ferved  only  to  make  my 
curiofity  more  eager,  to  examine  attentively  the 
other  tubercles  that  I  had  taken  home  with 
me;  and  I  found  them  all  filled  with  the  mi¬ 
racles  of  the  Great  Creator.  On  feparating  in 
the  middle  a  tubercle,  that  wanted  a  great  deal 
of  being  arrived  at  the  fize  and  perfedfion  of 
that  already  defcribed,  I  found  no  hollow  or 
void  fpace  within  it ;  but  only  two  fuch  pea- 
fhaped  fubftances  as  I  have  before  taken  notice 
of,  and  two  little  Worms,  which  I  had  cut  in 
two,  along  with  thole  fubftances.  All  this  is 
plainly  fhewn  in  the  figure  I  give  of  them, 
Tab.  XLV.  Fig.  xiv.  little  larger  than  na¬ 
ture  ;  in  which  may  be  feen  the  two  difieded 
or  cut  fubftances,  fituated  in  the  middle,  and 
about  them  the  fubftance  of  the  tubercle,  by 
which  they  are  clofely  furrounded,  like  the 
feeds  of  an  orange  by  its  pulp.  I  could  like- 
wife  obferve,  that  the  external  coat  or  fhell  of 
the  tubercle  was  much  more  compad,  and  of 
a  greener  colour,  than  the  infide ;  which  dif¬ 
ference  I  have  endeavoured  to  reprefent  in  the 
figure,  as  if  there  had  been  a  feparation 
between  the  differing  fubftances,  though,  in 
reality,  there  is  no  feparation  in  this  ftate  of 
the  produdion. 

On  opening  a  third  tubercle,  that  was  fome- 
what  more  grown,  I  could  difcern  that  its  in¬ 
ternal  fubftance  was  drying  up  by  degrees,  and 


The  Worms  found  in  tubercles  of  leaves,  and  other  parts  of  plants,  are  all  owing  to  the  eggs  of  winged  infefts.  Their  parents 
are  of  three  kinds  :  i.  Butterflies.  2.  Beetles.  3.  Flies.  We  may  know,  at  light,  to  which  of  thefe  kinds  any  Worm  belongs 
by  its  form.  If  it  have  no  feet  or  legs,  it  is  the  Maggot  of  a  Fly.  If  it  have  fix  legs,  and  no  more,  it  is  produced  from  a  Beetle, 
and  will  be  changed  to  one.  If  it  have  more  legs  than  this  number,  it  is  a  Caterpillar  in  miniature,  and  will  change  to  a  Butterfly 
or  Moth. 
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feparating  from  the  enclofed  kidney-bean-like 
fubftance;  by  which  means  this  came  at  laid 
to  lie  in  the  tubercle  as  within  a  hollow,  and 
to  reft  againft  one  fide  or  another  of  this  hol¬ 
low.  In  this  manner  I  plainly  difcovered,  that 
the  three  detached  fubftances,  in  the  tubercle 
I  firft  opened,  had  obtained,  by  evaporation, 
that  wonderfully  elegant  fituation  in  which  I 
found  them.  This  difcovery  was  afterwards 
confirmed  by  all  the  other  tubercles,  and  their 
internal  fubftances.  On  my  firft  obferving 
thefe  furprifing  changes,  without  knowing  the 
ends  which  Nature  intended  to  anfwer  by  them, 
I  looked  upon  the  whole  as  a  moft  inexplicable 
riddle  j  as  did  likewife  the  ingenious  perfons 
then  in  my  company  :  for  our  walk  was  made 
merely  with  a  view  of  regaling  ourfelves,  toge¬ 
ther  with  a  contemplation  of  the  ftupenduous 
miracles  of  the  Univerfal  Parent. 

We  find  in  nature  many  other  things,  which 
agree  and  correfpond  with  what  I  have  been 
juft  now  relating.  The  feeds  of  apples  and 
pears,  buried  within  the  flefh  of  their  refpec- 
tive  fruits,  fall  off,  little  by  little,  from  their 
coats  and  cups.  The  fame  thing  is  obfervable 
in  the  kernels  of  filberts  when  they  grow  dry, 
and  even  in  the  nut  itfelf  or  filbert,  which  at 
laft  drops  from  its  cup.  But  what  is  altogether 
fingular  and  uncommon,  in  the  tubercle  now 
under  confideration,  is,  that  this  fubftance, 
which  feparates  from  it,  and  lies  loofe  within 
its  body,  fhould  contain  a  living  Worm. 

When  thefe  fubftances,  in  confequence  of 
the  hollow  occafioned  in  the  tubercle  by  a 
large  evaporation,  have  newly  become  loofed 
from  it,  their  circumference  is  fomewhat  rough 
and  uneven;  but  as  it  dries,  it  grows  even  and 
fmooth  to  the  naked  eyes :  but  the  microfcope 
always  difcovers  on  the  furface  the  remains  of 
the  former  ruggednefs,  Tab.  XLV.  Fig.  xv.  g. 
In  the  fame  manner  the  lpot,  at  which  this 
fubftance  received  its  nourifhment,  never  en¬ 
tirely  difappears  ;  but  remains  difcernible  to 
the  laft,  in  the  form  of  a  little  cicatrix  or 
fear,  h. 

The  fubftance  of  thefe  internal  nodules  is 
at  firft  foft  and  tender;  but  it  afterwards 
hardens  and  dries  up,  and  aflumes  a  brownifh 
red  colour,  which  it  never  afterwards  lofes ;  fo 
that,  when  viewed  within  the  hollow  of  its 
green  tubercle,  it  affords  a  moft  pleafing  fpec- 
tacle.  When  thoroughly  dried,  it  is  of  a 
pretty  compaót  and  firm  texture ;  and  in  re- 
fpedt  to  its  coat  or  cruft,  it  greatly  refembles 
the  rind  of  a  chefnut,  only  this  laft  is  much 
thicker.  But  neither  thefe  fubftances,  nor 
the  Worms  they  contain,  are  all  of  the  fame 
fize. 

Likewife  the  number  of  thefe  contained 
within  the  tubercles,  varies  greatly.  In  Angle 
tubercles,  every  one  lies  by  itfelf  in  its  own 
particular  hollow ;  but  it  is  the  reverfe  in  the 
double  or  more  compofed  tubercles.  Some¬ 
times  alio,  though  three  or  four  tubercles  grow 
in  one,  all  their  inner  fubftances  have  notwith- 
ftanding  each  its  own  little  cell,  feparated  by  a 


kind  of  diaphragm  or  divijfion.  The  fpots  on 
which  thefe  fubftances  grow  within  the  tuber¬ 
cles,  is  generally  a  little  moift  or  damp,  which 
keeps  them  from  rolling  about.  The  cavities 
alfo  of  the  tubercles  differ  in  fize,  which  I  at¬ 
tribute  to  the  tubercles  themfelves  having  been 
fome  bigger  than  others,  or  to  their  having 
been  dried  up  in  different  degrees.  But,  in 
general,  there  is  found  only  one  detached  fub¬ 
ftance  in  every  tubercle. 

On  opening  one  of  thefe  fubftances,  that  I 
had  taken  out  of  its  tubercle,  I  found  in  it  a 
living  Worm,  compofed  of  many  rings,  as  I 
have  reprefented  it,  larger  than  nature,  on  the 
middle  of  the  Oak-leaf,  Tab.  XLV.  Fig.  xn. 
m.  The  figure  of  this  Worm  was  oblong, 
and  its  colour  white.  On  its  back  appeared  a 
gray  ftreak,  approaching  to  black;  which  I 
afterwards,  on  differing  the  Worm,  found  to 
be  no  other  than  one  of  its  inteftines,  which 
appeared  through  its  tranfparent  fkin,  and 
owed  its  colour  to  the  half-digefted  food 
which  it  contained.  In  other  Worms  this 
ftreak  was  fometimes  brown,  fometimes  red, 
yellow,  or  green,  owing  to  the  caufe  already 
affigned.  This  little  Worm  lay  in  its  bean¬ 
like  fubftance  in  the  form  of  a  crefcent,  quite 
free  and  loofe  on  every  fide.  I  could  not  even 
diicover  in  it  any  umbilical  veffels,  or  other 
connecting  filaments,  by  which,  according  to 
the  vulgar  opinion,  it  might  have  drawn  in 
its  food.  It  moved  and  turned  itfelf  about  at 
pleafure  in  this  little  habitation,  being  very 
vigorous  and  lively.  There  appeared  no  ex¬ 
crements  in  the  cell,  nor  yet  the  leaft  open¬ 
ing  by  which  it  could  empty  them.  The 
hollows  of  the  tubercles  were  equally  free 
from  any  foulnefs  of  that  kind  :  every  place 
was  perfe&ly  neat  and  clean. 

Neverthelefs  I  ftiall  not  deny  that  this  little 
infeCt  received  nourifhment  within  its  co¬ 
vering,  fince  the  contrary  is  plainly  feen 
from  the  altered  food  which  appeared  in  its 
inteftines,  in  the  form  of  excrements.  Hence 
I  conclude,  as  a  certainty,  that  this  Worm 
fubfifted  on  the  juices  of  the  Oak-leaf,  which 
were  conveyed  into  the  cavity  of  the  fubftance 
by  its  ftalk,  and  that  it  took  in  thefe  juices 
with  its  mouth.  As  this  aliment,  no  doubt, 
is  of  the  moft  refined  kind,  there  is  the  lefs 
reafon  to  wonder  at  the  Worm’s  not  voiding 
any  excrements,  in  confequence  of  its  ufing  fo 
fine  a  nourifhment.  On  the  contrary,  retain¬ 
ing  within  its  body  the  little  that  was  fecreted, 
till  an  opportunity  offered  of  difeharging  it 
all  together,  when  it  fhould  be  turned  to  a 
Fly  in  due  courfe  of  time,  and  freed  from  its 
confinement.  It  is  common  with  feveral  in¬ 
fers,  produced  from  Nymphs  and  Chryfal- 
lides,  to  evacuate  their  excrements  very  copi- 
oufiy,  within  the  firft  quarter  of  an  hour  after 
their  appearing  in  the  Fly-ftate.  Nor  is  there 
any  reafon  to  wonder  at  a  creature’s  being  able 
to  grow  without  difeharging  any  excrements, 
fince  new-born  Lambs  and  Calves  furnifh  us 
daily  inftances  of  this  kind.  Thefe  animals 

A  a  never 
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never  void  any  excrements  at  the  anus,  till 
they  are  dropped  from  their  mothers  *. 

Ï  think  it  probable  that  the  fubftance  of  the 
tubercles  does  not  begin  to  dry  up,  till  the  en- 
clofed  Worm,  having  attained  the  full  term  of 
its  growth,  becomes  mature  and  ready  for  the 
Nymph-ftate  ;  and  even  at  this  time,  the  lower 
part  of  the  fubftance  dill  continues  moift,  fo  that 
the  enclofed  infe<3  may,  at  this  period,  alfo  draw 
nourilhment  through  it,  from  the  afeending 
juices  of  the  tree,  in  cafe  it  Ihould  happen  to  re¬ 
quire  any.  Thus  we  have  another  indance 
of  God’s  all-feeing  providence,  which,  with  fo 
much  goodnefs,  watches  inceffantly  over  his  crea¬ 
tures  ;  and  this  indance  is  the  more  driking,  as 
the  lower  part  of  the  bean-like  fubftance  grows 
loofer  and  drier  by  degrees,  on  the  Worm’s  ac¬ 
tually  entering  into  the  Nymph-ftate  ;  fo  that 
the  moifture  1  have  been  fpeaking  of,  begins 
little  by  little  to  dry  away,  when  the  time  ap¬ 
proaches  for  this  Nymph  to  appear  abroad  in  the 
Fly-form.  Sometimes  indeed  the  detached  fub- 
ftances,  at  this  period,  are  found  quite  loofe  in 
the  cavities  of  their  tubercles. 

One  of  thefe  Worms,  which  I  had  extracted 
from  its  bean-like  fubftance,  lived,  notwith- 
ftanding,  from  the  fifth  cf  June  to  the  fifth  of 
July.  When  the  Worm  has  received  diffident 
nourilhment,  it  draws  the  rings  of  its  body  clofer 
to  each  other,  Tab.  XLV.  Fig.  xyi.  It  after  this 
cads  a  delicate  fkin,  and  at  length  aftiimes  the 
form  of  a  Nymph,  which  is  at  fir  ft  white  all 
over,  but  grows  blacker  and  blacker  by  degrees, 
in  the  fame  proportion  as  the  enclofed  limbs  of 
the  future  Fly  acquire  fufficient  ftrength  to  ex¬ 
pand  and  produce  themfelves.  At  this  time, 
there  very  plainly  appear  on  the  Nymph’s  head, 
two  reticulated  or  net-like  eyes,  Tab.  XLV. 
Fig.  XVII,  a  a,  and  underneath  in  the  thorax,  the 
two  teeth,  which  were  before  difcernible  in  the 
Worm.  Along  the  body  lie  the  antennas,  b  bt 
and  between  them  the  fix  legs,  and  the  wings 
neatly  folded  up.  The  rings  of  the  body  fhow 
themfelves  very  diftin&ly  in  the  lower  part,  c. 
I  refer  this  Nymph  to  the  firft  mode  of  the  third 
order  of  natural  mutations,  as  it  clearly  reprefents 
the  limbs  of  the  future  Fly,  in  the  fame  manner 
with  the  Nymph  of  the  Ant. 

The  two  figures  I  give  of  this  Nymph  repre- 
fent  it,  one  of  its  natural  fize,  Fig.  xvm.  the 
other  as  it  appeared  through  the  microfcope,  Fig. 
xix.  It  is  divided  into  the  head,  bread:  and  body. 
The  eyes  are  feated  in  the  head,  and  before 
them  are  placed  two  moderately  long  antennas, 
a  a.  The  bread;  bears  four  wings,  b  b ;  the  upper 
pair,  which  are  the  largeft,  are  ftretched  over 
the  body  ;  to  the  under  part  of  the  bread:,  are  ar¬ 
ticulated  fix  red  legs,  each  armed  at  its  extremi¬ 
ty  with  two  claws,  c  c.  The  belly  of  the  fe¬ 
males  is  thick,  fwollen,  or  didended  ;  but  it  ter- 
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minates  in  a  fharp  point,  d,  which  perhaps  the 
creature  makes  ufe  of  as  a  weapon,  to  bore  the 
Oak  leaf,  and  afterwards  as  a  channel  to  convey 
the  eggs  into  the  hole  made  in  that  manner. 
The  furface  of  the  body  is  fmooth  all  over,  as  if 
polidaed,  and  is  of  a  fhining  deep  black,  which 
gives  the  Worm  a  pretty  appearance.  Thefe  Flies 
broke  from  their  confinement  the  28th  of  June ; 
but'I  differed  none  of  them,  fo  that  I  can  fay 
nothing  of  their  eggs,  or  of  their  genital  parts. 

We  are  now  to  confider  another  wonder,  equal 
to  any  of  thofe  I  have  yet  related ;  and  this  is 
the  lingular  and  uncommon  manner  in  which 
the  all- wife,  and  all-powerful  Architect  has  pro¬ 
vided  for  the  delivery  of  thefe  Flies,  without 
their  meeting  with  any  oppofition.  At  the  time 
the  Worm  has  attained  the  Nymph-form,  the 
enclofing  tubercle  begins  to  grow  thinner  and 
thinner  by  degrees,  at  a  certain  determinate  and 
feledt  fpot.  This  circumftance  I  have  endea¬ 
voured  toreprefent  in  a  tubercle,  where  I  found 
two  detached  fubftances.  Fig.  xx.  i  i  ;  nor  is  Na¬ 
ture  content  with  only  reducing  the  thicknefs  of 
the  tubercle  in  this  manner;  but  fhe  likewife  or¬ 
dains  things,  fo  that  it  dries  up  and  hardens  in 
the  fame  place,  in  order  to  make  the  perforation 
of  it,  by  the  teeth  of  the  Fly,  eafier  than  it  other- 
wife  would  be.  The  little  prifoner,  on  its  be¬ 
coming  a  Fly,  firft  gnaws  through  the  inner 
fubftance,  and  then  through  the  tubercle  itfelf, 
a  round  hole,  Tab.  XLV.  Fig.  xii.  k,  juft 
large  enough  to  afford  it  a  free  paffage  to  its  new 
element. 

We  may  know  of  a  certainty,  when  thefe  in- 
feds  are  about  to  turn  to  Flies ;  for  the  dry  fpots 
at  which  the  Flies  are  to  make  their  way,  ap¬ 
pear  very  obvioufly  on  the  furface  of  the  tu¬ 
bercles,  /  /.  On  infpeding  thefe  tubercles  again, 
a  few  days  after  the  28th  of  June,  I  found  many 
of  them  perforated,  and  that  the  Flies  bred  in 
them  had  made  their  efcape,  fo  that  nothing  re¬ 
mained  in  them  but  the  detached  fubftances,  which 
were  likewife  perforated.  The*  tubercles  wrinkle 
and  wither  away,  for  the  moft  pari,  on  their  inha¬ 
bitants  quitting  them.  Thefe  wonders  all  return 
with  the  fucceeding  year,  and  thus  call  upon  us 
without  ceafing,  to  publifh  the  praifes  of  their 
Author,  who  has  openly  manifefted  Himfelf  in 
all  his  creatures,  and  has  given  to  man  alone, 
amongft  all  fublunary  beings,  the  faculty  of 
knowing  Him.  In  what  a  bad  light  therefore 
mud;  thofe  appear,  who,  unaccountably  blinded 
by  their  ignorance,  dare  to  oppofe  the  exidence 
of  that  all-watchful  and  adorable  Providence,  by 
foolilh  arguments !  Behaving  in  this  manner,  and 
working  their  own  deftruótion,  they  debafe  them¬ 
felves  below  the  rank  even  of  beads,  and  deferve 
to  be  confidered  as  monfters  in  the  nature  of 
things. 


*  Bdide  thofe  Worms  which  proceed  from  eggs  let  into  the  fubftance  of  the  leaf  by  the  parent  Fly,  there  are  fome,  both  of  the 
Fly  and  Butterfly  kind,  which  only  drop  their  eggs  upon  the  furface  of  the  leaf,  and  fallen  it  on  by  a  glutinous  matter.  The 
Worms  and  Caterpillars  hatched  from  thefe,  the  moment  they  burft  from  the  egg,  make  their  way  through  the  outer  coat  of  the 
leaf,  and  get  into  the  fubftance.  They  thus  live  under  cover  till  they  change. 
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Of  certam  Worms  that  feed  within  the  fpongy  excrefcence  of  the  Dog-rofe. 


THE  excrefcence  of  the  Dog-rofe,  as  to  its 
external  appearance,  is  not  altogether  un¬ 
like  that  of  the  Oak  reprefented  in  Fig.  vi.  of 
this  plate,  though  it  is  not  of  a  woolly,  but  on 
the  contrary,  of  a  fpungy  fubftance,  in  fo  much 
that  it  may,  with  great  propriety,  be  called  the 
fpunge  of  this  fhrub.  The  colour,  when  dried, 
is  a  blackifh  gray ;  and  in  the  fame  ftate,  the 
furface  of  it  is  full  of  little  cavities  and  prominen¬ 
cies,  Fig.  ix.  aa.  It  grows  as  the  other,  at  the 
extremities  of  the  branches,  where  it  ftands 
upon  the  center,  juft  as  the  bud  of  the  Rofe 
does  upon  its  ftalk  b.  On  opening  this  ex¬ 
crefcence,  we  find  in  it  a  great  many  cells. 
Fig.  x.  c ,  full  of  little  white  Worms  of  diffe¬ 
rent  fizes  and  ages.  Thefe  Worms  affume, 
by  degrees,  the  Nymph-form,  in  the  fame 
manner  with  all  the  Worms  living  in  excref- 
cences,  that  I  have  hitherto  mentioned ;  and 
under  this  form  they  moft  manifeftly  exhibit 
the  limbs  of  the  future  Fly  :  this  happens 
about  the  end  of  fummer. 

I  had  the  pleafure  of  obferving  two  fpecies 
of  Flies  iffue  out  of  thefe  fpunges,  thro’  holes 


they  had  made  in  them  for  that  purpofe.  The 
firft  fpecies  was  not  unlike  the  Flies  that  had 
been  produced,  at  my  houfe,  from  the  tuber¬ 
cles  of  the  Oak,  only,  that  they  had  fomewhat 
thicker  bodies,  Tab.  XLV.  Fig.  xi.  d ,  with 
black  eyes,  and  all  the  reft  of  them  was  of  a 
redifh  brown  colour.  The  other  fpecies  e  were 
of  the  Bifetaeus  kind,  or  had  two  hairs  at  the 
tail,  though  this  character  was  peculiar  to  the 
males.  They  had  likewife,  in  common  with 
the  firft  fpecies,  four  wings  and  fix  red  legs. 
Their  bodies  were  oblong;  and  their  heads, 
which  hung  to  the  thorax  by  a  very  (lender 
neck,  were  furnifhed  with  a  pair  of  redifh  eyes. 
Their  bodies  all  over  (hone  like  thofe  of  the 
Cantharides,  or  Spanifh  Flies,  with  a  gilded 
green,  fo  as  to  afford  a  very  entertaining  fpec- 
tacle.  Thefe  Flies  did  not  all  appear  abroad 
at  the  fame  time,  but  were  employed  for  feve- 
ral  days  fucceflively  in  making  themfelves  open¬ 
ings  in  their  habitations  :  this  they  effected  by 
gnawing  the  fpungy  fubftance  with  their  teeth, 
into  a  great  variety  of  holes  and  cavities,  Fig. 
ix.  f 


A  careful  and  exaSl  obfervation  which  I  made  on  the  tenth  of  July ,  1674,  on  the 
black  Poplar ,  in  prefence  of  the  principal  magiftrate  of  Nieuwenrode ,  and  his 
lady  ;  both  very  curious  in  examinmg  the  natural  wonders  of  the  creatio?2 . 


'"‘I’’'  HOUGH  all  the  works  of  the  Almighty 
-*•  are  wonderful,  we  may  obferve,  that  fome 
publifh  his  praifes  more  manifeftly  than  others. 
This  appears  moft  eminently  in  the  various  or¬ 
gans  of  generations  bellowed  upon  animals, 
and  the  different  manner  in  which  they  ufe 
them  ;  for  fome  declare,  by  evident  and  intel¬ 
ligible  characters,  the  power  and  contrivance 
of  the  great  Architect,  whereas  others  repre- 
fent  it  by  marks  that  are  fomewhat  obfcure 
and  myfterious. 

On  the  tenth  of  July,  1674,  as  we  were  go¬ 
ing  in  a  chariot  to  Scheveling,  we  faw  fome  red 
fruit  like  Cherries  hanging  from  the  leaves  of 
the  Poplar-tree,  in  fuch  numbers,  that  they 
could  not  but  ftrike  the  eyes  of  all  that  paffed 
by.  When  we  viewed  them  near,  it  appeared 
to  us,  that  they  were  fo  many  rough  tuber¬ 
cles,  or  extuberances,  on  the  leaves  of  thofe 
trees,  Tab.  XLV.  Fig.  xxi.  a ,  each  of  which, 
when  opened,  lhewed  a  great  number  of  living 
infeCts,  to  the  amount  of  60  or  70.  Thofe 
warts,  or  protuberances,  which  projected  above 
the  furface  of  the  external  coat  of  the  leaves, 
were  fituated  exaCtly  under  the  middle  of  the 
nerves  or  ribs ;  fo  that  thefe  nerves  paffed  b  over 
them  ;  being  fometimes  a  little  higher,  and 
fometimes  lower,  according  as  the  warts  them¬ 
felves  projected,  more  or  lefs,  without  any  or¬ 
der  from  the  leaf.  Two  warts  were  likewife 
fometimes  found,  but  very  feldom,  on  the 
fame  leaf.  Their  fize  greatly  differed ;  fome 
of  them,  as  if  young,  were  fmaller;  others  larger 


and  more  fwollen  ;  a  third  kind  alfo  grew  ftill 
larger  and  higher  than  all  the  others.  When 
we  firft  faw  thefe  tubercles,  we  thought  they 
were  every  way  fhut  up  or  inclofed  :  but  upon 
a  more  accurate  examination,  we  found,  that 
each  of  them  had,  on  the  infide  of  the  leaf, 
where  they  were  fmooth,  an  orifice  c  fome¬ 
what  long,  thro’  which  the  infeCt  paffed  at 
pleafure. 

It  is  worth  notice,  that  the  leaf  always  fwelled 
under  its  largeft  nerve,  which  it  conftantly  ele¬ 
vated  ;  and  likewife,  that  this  tumor  was  only 
found  about  the  nerve,  and  in  the  middle  of 
the  leaf.  The  reafon  of  thefe  circumftances 
feemed  to  us  to  confift  in  this ;  that  the  eggs 
of  the  infed-inhabitants  had  been  impreftedon 
that  place  only,  and  that  the  nutritious  juice  of 
the  leaf  was  for  the  moft  part  conveyed  thi¬ 
ther.  Thus  it  might  eafily  happen,  that  the 
leaf  might  be  there  increafed  and  inflated  by 
the  nutritious  juice  accumulated  by  the  irrita¬ 
tion  which  had  been  produced  by  the  lodging 
of  the  eggs  in  the  fubftance.  And  hence  alfo 
we  obferved  plainly,  that  the  whole  wart  on 
the  leaf  was  nothing  elfe  but  a  larger  dilatation 
and  expanfion  of  the  leaf  itfelf ;  which  caufed 
the  nerve,  pufhed  out  at  the  fame  time,  to  be 
twilled  into  various  bendings  and  windings, 
which  were  very  confiderable  dd  in  fome  of 
them. 

It  deferved  great  con  federation  to  obferve 
how  regularly  all  thefe  things  are  done.  For 
when  the  leaf  is  newly  ftruck  and  begins  to 
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fwell,  it  firft  grows  yellow,  and  thence  in- 
fenfibly  red,  and  is  at  length  expanded  like  a 
bag,  or  a  hollowed  Cherry.  In  the  mean 
time,  the  two  edges  of  this  extuberance  grow 
fo  exactly  oppolite  to  each  other  on  the  infide 
of  the  leaf,  and  are,  as  it  were,  fo  united  toge¬ 
ther,  that  the  opening,  or  chink  can  fcarce  be 
perceived.  This  is  regularly  appointed  in  that 
manner  by  the  Almighty,  in  the  nature  of 
things,  left  the  eggs  or  the  young  Worms 
fhould  fall  out  of  this  their  cells,  or  lodgings, 
or  fhould  creep  out  before  they  have  attained ( 
their  full  perfection,  and  are  become  able  to  fly. 
We  have  now  laid  enough  of  the  external 
form  of  thefe  tubercles. 

When  we  afterwards  opened  them,  we  found 
in  the  infide  the  following  very  obfervable  cir- 
cumftances  :  in  forne  we  faw  Flies  full  grown  ; 
in  others,  Worms  with  fix  feet,  which  were 
real  Nymphs  of  the  fecond  order  ;  and  alfo 
fome  Worms,  wdfich,  not  yet  exhibiting  the 
limbs  of  a  Nymph,  were  only  in  their  firft 
growth.  We  alfo  difcovered  there  a  downy 
white  fubftance,  and  fome  tough  fluids,  which 
feemed  to  be  enclofed  in  the  membrane. 

To  treat  of  each  of  thefe  in  their  order,  I 
fhall  firft  obferve,  that  we  found  the  inner  fur- 
face  of  thefe  warts  more  ftnooth  and  flat,  than 
the  outward.  We  thought  the  reafon  of  this 
difference  was,  that  in  the  external  furface  of 
the  warts,  the  fmaller  nerves,  which  are  there 
diftributed  thro’  the  leaf,  were  dilated  and  ex¬ 
tended  with  the  reft.  As  to  the  palenefs  of 
the  colour,  we  conceived,  that  the  reafon  of  it 
confifted  in  this,  that  the  whole  inner  furface 
appeared  fprinkled,  as  it  were,  with  meal  and 
lmall  white  grains  of  bran  formed  like  down. 
From  whence  this  downy  matter  draws  its  ori¬ 
gin,  we  fhall  examine  prefently.  We  fome- 
times  obferved  fomething,  tho’  but  little,  and 
that  not  frequently,  of  a  roughnefs  in  the  cavi¬ 
ties  of  the  warts  :  but  whether  the  caufe  of  this 
was,  that  the  old  Flies,  remaining  there  for 
fome  time,  had  fcratched  the  furface  with  the 
claws  on  their  feet,  we  could  not  certainly 
affirm. 

The  fmalleft  Worms  we  found  within  thefe 
warts,  were  each  divided,  like  perfedt  Flies, 
into  the  head,  thorax  and  belly,  Tab.  XLV. 
Fig.  xxii.  In  the  head  were  feen  two  eyes 
and  two  antennas.  To  the  lower  part  of  the 
thorax  fix  legs  were  articulated.  The  reft  of 
the  body  was  fomewhat  fhort.  They  appear¬ 
ed  to  the  naked  eye  of  an  azure  or  fine  blue, 
but  greenifh  under  the  microfcope.  They 
caft  a  fkin  in  like  manner  as  the  other  fpecies 
of  Worms.  They  alfo  moved  very  quick,  and 
were  much  more  vigorous  than  the  larger 
Worms,  or  than  thofe  that  were  already 
changed  into  Flies. 

What  deferves  moft  obfervation  in  thefe  lit¬ 
tle  infeCts,  is  a  heap  of  flocks  or  down,  which 
each  very  beautifully  and  admirably  carries  e  on 
the  hinder  extremity  of  its  body.  Whether 
that  down  grows  out  of  the  very  body  of  the 
infeff  j  which  indeed  is  very  likely,  or  whe¬ 
ther  it  be  produced  from  the  tubercle  or  wart, 
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and  afterwards  is  lodged  in  the  hinder  part  of 
the  body  of  the  Worm,  we  could  by  no  means 
difcover  ;  tho’  we  were  moft  inclined  to  think, 
that  the  down  grew  from  the  body  of  the  in¬ 
bedt,  becaufe  we  no  where  faw  it  flicking  to 
the  bodies  of  the  more  mature  ones. 

In  certain  Worms,  with  foft  bodies,  that  live 
expoled  to  the  fun  upon  the  leaves  of  the  Lilies, 
I  have  obferved,  that  they  heap  together  all 
their  excrements  on  the  hinder-part  of  their 

In  others  that  lived  among  the  leaves  of 
Thirties,  I  have  obferved  two  ftiff  briftly  hairs 
Landing  in  the  hinder-part  of  the  body ;  on 
which  was  always  fixed  the  fkin  which  the  in- 
fedt  had  caft  off,  together  with  fome  excre¬ 
ments.  Thus  they  lie  under  their  fkin,  as  un¬ 
der  a  pent-houfe,  free  from  the  fun’s  heat,  and 
walk  up  and  down  with  it  among  the  leaves. 
The  firft  fpecies  of  thefe  Worms,  at  length, 
changes  into  a  Beetle,  of  an  orange  red  colour, 
with  black  horns  and  legs  ;  but  the  other  into 
a  large  Tortoife-beetle,  in  like  manner,  with 
black  legs  and  a  black  body.  Thefe  two  very 
extraordinary  contrivances  do  not  much  differ, 
with  refpedt  to  the  down,  from  that  which  the 
infed,  whereof  we  here  treat,  carries  on  the 
hinder  part  of  the  body.  We  may  likewife  fee 
from  hence  what  miferies  all  creatures  are  fufc- 
jed  to  in  this  vale  of  filth  and  calamities,  finifh- 
ing  their  lives  continually  under  unhappinefs 
and  misfortunes. 

The  whole  inner  cavity  of  the  wart,  as  I 
have  already  mentioned,  is  fet  as  it  were,  or 
rather  fprinkled  over,  with  that  farinaceous 
down.  And  this,  doubtlefs  proceeds  from  the 
exuvias,  which  the  infed  contained  in  it  has 
caft  off.  At  the  time  they  caft  the  fkin  and  this 
down  together,  they  diffufe  it  every  where 
about  by  running  up  and  down.  This  downy 
fubftance  is  very  elegantly  divided  into  branches, 
and  greatly  refembles  that  fpecies  of  nitre  which 
rifes  out  of  walls  newly  built  in  fome  parts  of 
Holland :  when  viewed  with  a  microfcope,  it 
feems  like  the  fmaller  or  branched  mofs  of  trees. 

As  to  the  food  of  thefe  Worms,  it  is  very 
hard  to  demonftrate  what  it  is  :  however,  it  is 
very  certain,  that  they  are  nourifhed  within  the 
cavity  of  their  warts.  Probably,  that  white, 
tenacious,  and  glutinous  moifture  which  I  have 
before  fhewn  to  be  fecreted  within  the  warts. 
Hence,  that  humour  is  fo  admirably  ordered  by 
the  all-wife  Creator,  that  it  never  flows  away, 
nor  does  it  wet,  nor  can  it  fu  Locate  thefe  little 
creatures.  As  it  is  ropy  and  clammy,  the  down 
immediately  adheres  to  it,  and  performs  the 
bufinefs  of  a  membrane  or  bag,  in  which,  as 
in  a  clofe  veffel  with  a  fpout,  it  lies  enclofed, 
and  cannot  run  out  of  it. 

I  compare  them  to  thofe  clofe  veffels,  be¬ 
caufe  there  are  fome  of  thefe  bags  of  that 
figure,  Tab.  XLV.  Fig.  xxm.  /.  and  by  means 
of  a  hollow  footftalk,  are  fixed  to  the  furface  of 
the  wart,  where  the  humours,  juft  now  de- 
fcribed,  probably  flows  out  of  that  excrefcence. 
Therefore,  this  is  probably  the  real  and  only 
ufe  the  faid  down  is  of  to  thefe  warts,  and  to 
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the  little  creatures,  it  ferves  to  confine  the  moi- 
fturc.  When  this  moifture  is  confumed,  the 
downy  integuments,  which  furrounded  it  out¬ 
wardly,  become  curled  g  into  each  other  like 
prefled  flocks  of  cotton  ,  and  therefore  feveral 
fuch  downy  cluflers  are  found  gathered  toge¬ 
ther  in  the  warts. 

The  bags  juft  now  mentioned,  containing  a 
fluid,  are  all  furnifhed  with  a  petioli,  or  foot- 
ftalk,  by  means  of  which  they  adhere  to  the 
inner  furface  of  the  tubercle  :  but  whether  that 
fluid  be  the  real  aliment  with  which  the  Worms 
are  nourifhed,  according  to  my  opinion,  or  whe¬ 
ther  they  are  there  fed  with  fome  other  matter, 
has  not  hitherto  appeared  to  us  from  experience. 
But  this  is  certain,  that  thefe  Worms  have  nei¬ 
ther  a  trunk,  nor  any  teeth.  Nature  hath  gi¬ 
ven  them  only  an  acute  and  delicate  converging 
beak,  not  unlike  that  of  the  Cicada,  which  fucks 
the  dew  :  by  this  beak  they  can  penetrate  eafily 
enough  thro’  the  downy  coat  of  their  bags, 
and  fuck  the  moifture  before  deferibed.  But 
whether  thefe  creatures  do  really  nourifh  them- 
lelves  in  this  manner,  or  not,  I  cannot  yet  af¬ 
firm,  tho’  it  is  very  probable. 

We  poured  a  fmall  drop  of  water  into  the 
cavity  of  thefe  warts  ;  and  it  was  immediately 
covered  round  with  that  farinaceous  down,  and 
was  deprived  of  its  fluidity  to  fuch  a  degree, 
that  when  it  was  afterwards  fhaken  on  dry  pa¬ 
per,  it  did  not  wet  it,  but  flipt  and  rolled  over 
it,  and  did  not  ftick  to  it  :  this  was  a  very 
agreeable  fight. 

There  is  not  fuch  a  great  quantity  of  that 
down  about  the  largeft,  as  about  the  fmalleft 
Worms.  On  thefe  indeed  there  grew  four  buds 
or  rudiments  of  coverings  of  legs,  on  each  fide 
near  the  fhoulder-blades.  I  have  reprefented 
them  hh  on  each  fide  of  the  thorax,  above  the 
hinder  legs.  The  principal  cafes,  or  firft  buds 
of  the  limbs  are,  in  reality,  a  kind  of  covers,  in 
which  the  wings  lie  folded  up.  Therefore, 
thefe  creatures  may  then  be  properly  called 
Nymphs  belonging  to  our  fecond  order  of  natu- 
tural  tranfmutations ;  for  in  that  order,  the  infe&s 
do  not  at  all  lofe  their  motion  during  the  time 
whilft  they  are  changing  into  Nymphs ;  but  on 
the  contrary,  walk,  ftand,  eat,  and  move  about, 
until  thev  change  their  skin;  and  having  at 
length  caft  their  exuvias,  they  aftume,  as  it  were, 
another  ftrudture,  and  acquire  only  wings.  This 
muft  be  well  obferved.  I  would  like  wife  have 
it  remembered,  that  I  have  ranked  thefe  Nymphs 


in  the  fecond  order,  becaufe  they  perform  their 
change  in  fo  obfeure  a  manner,  in  the  warts  of 
the  leaves. 

Thefe  Nymphs,  which  are  to  change,  caft  a 
very  fine  skin  or  integument,  which  is  left  in  the 
cavity  of  the  wart  *.  When  this  is  caft,  they 
acquire,  Fig.  xxv.  the  form  of  delicate  fmall 
Flies,  with  four  wings.  Thefe  Flies  are  of  a 
blackifli  colour,  except  the  membranaceous  wings, 
Which  have  brown  nerves,  and  elfewhere  ap¬ 
proach  fome  what  to  red.  The  limbs,  and  other 
parts,  that  is,  the  head,  thorax,  abdomen,  an¬ 
tennas,  eyes,  legs,  and  the  reft,  may  be  now  feen 
much  more  diftincftly  in  the  in  fed:,  now  per- 
fedly  mature,  than  when  it  appeared  in  the 
form  of  a  fix- footed  Worm. 

The  horns  appear  to  be  divided  into  fix  joints, 
and  are  very  beaatiful  ;  they  are  compofed,  as  it 
were,  of  grape-ftones,  or  are  like  a  fmall  piece 
of  cinnamon,  incruftated  or  rough-caft  with  fu- 
gar.  The  eyes  are  confiderably  large,  and  reti¬ 
culated  j  they  appear  very  diftindly  when  the 
creature  lies  on  its  back.  The  beak  is  ciofely  ap¬ 
plied  to  the  lower  part  of  the  thorax,  and  is  there 
feen  extended  downwards  between  the  firft  pair 
of  legs,  juft  in  the  fame  manner  as  the  Cicada. 
The  wings,  befides  their  nerves,  and  the  veflels, 
wherewith  they  are  elegantly  diftinguifhed,  ex¬ 
hibit  two  oblong  black  fpots,  with  which  they 
are  ornamented. 

This  creature  flies  very  flow  ;  indeed  it  does 
not  move  with  fo  much  fwiftnefs  as  the  fmall 
Worm,  out  of  which  it  is  produced.  I  have 
not  yet  difeovered,  by  difieftion,  the  difference 
between  the  male  and  female;  nor  have  I  ever  feen 
the  eggs  of  this  Fly.  I  am  inclined,  however, 
to  think,  that  they  are  lodged  by  the  parent,  on 
the  inner  coat  of  the  Poplar-leaf;  and  that  the  wart 
or  tubercle  here  deferibed,  is  afterwards  formed 
there  by  nature,  in  order  to  hatch  and  nourifh 
them,  and  to  keep  them  in  fafety.  But  how  all 
thefe  things  are  performed,  we  can  yet  only  con¬ 
jecture  :  fince  they  muft  be  known,  not  by  rea- 
foning,  but  from  folid  experiments.  I  fhall 
here  therefore  furl  my  fails,  and  in  amazement, 
celebrate  the  great  Creator,  who  hath  hidden  fo 
many,  and  fuch  inexhauftible  natural  and  im¬ 
portant  miracles,  full  of  true  knowledge  and 
erudition,  in  hiscreatures;  fo  that  the  air,  the  wa¬ 
ter,  and  the  earth ;  the  plants  alfo,  that  vegetate 
therein,  abound  with  them  ;  and  all  vegetables 
and  animals,  however  final!,  proclaim  the  glory 
of  the  Supreme  Being. 


*  The  modern  term  for  all  Worms  bred  from  the  eggs  of  winged  infects  in  tubercles,  or  parts,  of  vegetables,  is  Afcarides. 
Reaumer  is  the  author  who  eftabliflied  this.  Some  of  them  burrow  deeper,  others  very  flightly ;  all  get  under  cover  of  the  upper  mem¬ 
brane.  The  manner  of  their  getting  through  it,  when  their  parent  infefts  have  lodged  them  on  the  furface,  is  various ;  the  Cater¬ 
pillar  kind  eat  their  way ;  the  Worms  of  Beetles  get  in  by  breaking  the  furface  with  blows  of  their  head. 
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0 f  the  footlefs  Worm  of  Cabbage-leaves ,  which  properly  belongs  to  the  fourth  or¬ 
der  or  clafs  of  natural  changes. 


ON  the  1 5th  of  Augufi,  I  found  on  Cabbage 
leaves  feveral  footlefs  Worms,  andfome  of 
their  Nymphs.  The  body  of  the  Worms,  was 
in  the  fore  part  fomewhat  pointed,  but  in  the 
hinder  part  a  little  thicker,  Tab.  XLV.  Fig.  xxvi. 
They  were  alfo  divided  into  annular  fegments, 
which  appeared  in  the  fkin  like  fo  many  fmall 
incifions.  They  were  of  a  pale  green  colour ; 
but  they  appeared  variegated,  by  means  of  cer¬ 
tain  white  vifcera,  which  were  feen  through  the 
tranfparent  fkin.  This  creature  was  by  nature 
very  flow  and  heavy,  though,  when  touched, 
it  fhewed  greater  agility  and  fprightlinefs.  Whe¬ 
ther  it  ufes  Cabbage  leaves  for  food,  or  hunts 
there  after  fome  green  little  fix-footed  infedts, 
which  are  at  length  changed  into  Nymphs  of  the 
fecond  order,  and  from  the  latter  into  Flies ;  I 
have  not  accurately  inveftigated  :  I  know  fome 
are  of  this  laA  opinion.  This  Worm  ufually 
ftretches  aloft  the  fore  part  of  its  body,  in  the  fame 
manner  as  an  Elephant  does  its  trunk,  when  it 
firA  begins  to  move  and  go  forward.  Therefore, 
I  do  not  doubt,  but  it  is  the  very  creature  which 
Goedaert  defcribed,  Exper.  XI.  part  11. 

When  this  Worm  hath  at  length  fed  enough, 
and  its  internal  parts  have  acquired  fufficient 
Arength  to  put  on  the  form  of  a  Nymph,  it  is 
then  changed,  Tab.  XLV.  Fig.  xxvu.  and 
xxviii.  into  a  real  Nymph  of  the  fourth  or¬ 
der  ;  which  change  is  performed  in  the  follow¬ 
ing  manner:  We  firA  obferve,  that  the  Worm, 
before  it  caAs  any  fkin,  becomes  infenfibly  fhor- 
ier ;  that  its  head  is  entirely  contracted  on  the  in¬ 
fide,  and  at  the  fame  time  it  becomes  thicker ; 
but  the  hinder  part,  by  degrees,  grows  fmaller, 
and  more  {lender,  the  body  thus  lofes  its  former 
figure.  For  the  blood,  and  all  the  fluids,  are 
propelled  forward  to  the  new  parts,  which  are 
now  increafed,  and  fwollen  under  the  Worm’s 
uncaA  fkin,  and  appear  divided  into  the  head, 
eyes,  thorax,  legs,  wings,  and  body  :  this  may 
be  clearly  feen,  if  this  Nymph  be  artificial¬ 
ly  Aript  of  its  yet  uncaA  fkin.  One  may  like- 
wife  fee  the  feveral  particulars  beforementioned 
through  the  fkin  itfelf;  when  the  Nymph,  be¬ 
ing  fome  days  old,  begins  to  acquire  its  proper 
colours. 

As  the  colour  of  the  Nymph,  on  the  change 
is  white,  and  is  afterwards  altered  into  a  green, 
mixed  with  a  pellucid  white ;  the  red  eyes  in  the 
head  appear,  Fig.  xxviii  .a  a,  gradually  through 
the  tranfparent  fkin.  The  fame  thing  holds, 
in  regard  to  the  thorax,  which  exhibits  fome 
pellucid  hairs  on  its  furface.  In  the  hinder  part  of 
the  body,  the  abdomen  is  feen  through  the  fkin, 
divided  ccc  into  feveral  rings,  which  are  like- 
wife  fet  with  fmall  hairs.  On  one  fide  of  the  body 
is  feen  a  wing  d  fomewhat  pellucid.  Towards 
the  hinder  parts,  and  near  the  tail  a  curled  little 
vefifel,  1'ab.  XLV.  Fig.  xxviii.  e,  which  indeed 
feemed  to  me  to  be  a  pulmonary  tube  rolled 
out. 


When  this  Nymph  is  grown  older,  and  at 
length  becomes  all  coloured,  then  thefe  parts 
appear  moA  diftinftly,  if  the  fkin  be  taken  off: 
this  will  be  evident  from  the  magnified  figure 
thereof,  which  I  have  given  here.  In  this  are 
difcovered,  Fig.xxix.  a,  the  Nymph’s  reticulated 
eyes ;  above  and  between  which  are  two  fhort  b 
horns.  The  probofcis  or  trunk  is  laid  along  the 
bread  c,  and  near  it,  the  firA  and  fecond  pair  of 
the  fore  legs,  are  feen  to  be  beautifully  difpofed. 
On  each  fide  of  the  bread  lie  the  folded  wings, 
dd,  and  under  them  the  lad  pair  of  legs,  e. 
What  deferved  the  greated  notice  in  this  creature 
was,  that  the  extremities  of  the  genital  parts, 
were  placed,  ff  as  it  were,  beyond  the  rings 
of  the  body,  and  terminated  in  fhaggy  points : 
which  areat  length  drawn  into  the  body,  when 
the  Nymph  puts  on  the  form  of  a  Fly. 

This  Nymph  is  therefore  a  very  uncommon 
one  j  and  though  properly  referred  to  the  fourth 
order,  yet  it  undergoes  confiderable  changes, 
and  exhibits  no  more  of  its  former  fliape  than  the 
fkin  only,  which  it  does  not  cad,  but  retains. 
The  reafon  why  this  Nymph  fo  much  differs 
from  others,  of  the  fame  order  is,  becaufe  it  is 
inveded  with  a  tender  and  thin  fkin,  which  ob- 
fequioufly  accommodates  itfelf  to  the  growing 
and  protuberant  limbs  within.  All  this  I  have 
explained  in  the  preceding  pages,  where  I  treated 
exprefly  of  the  nature  of  the  fourth  order.  We 
mud  further  obferve,  that  this  Worm,  when 
changing,  is  not  difengaged  from  the  Cabbage 
leaf,  as  is  the  cafe  in  regard  to  many  other 
infedts :  on  the  contrary,  it  firA  glues  itfelf  thereto 
by  a  vifeous  matter,  which  appears  Fig.  xxviii. 
j  ƒ,  like  a  thin  membrane  on  the  leaf. 

The  Worm  having  had  this  form  fixteen  or 
feventeen  days,  the  hidden  Nymph  then  breaks 
open,  and  cads  off  the  outward  fkin,  and  at  the 
fame  time  draws  a  thin  film  -off  from  the  whole 
body,  and  from  all  the  limbs,  which  is  left  on 
the  infide  in  the  old  fkin.  Thus  the  Nymph  ap¬ 
pears,  Fig.xxx.  at  length  under  the  form  of  a 
Fly.  The  young  Fly  is  much  fmaller  at  firA, 
than  in  a  quarter  of  an  hour  afterwards ;  for  its 
parts  are  in  that  time  infenfibly  extended,  parti¬ 
cularly  about  the  head  and  belly,  fo  that  the  Fly 
becomes  almofi  twice  as  large,  in  fo  fhort  a  time 
after  it  is  produced ;  after  which  it  never  in- 
creafes  any  more.  If  any  one  would  know  the  rea¬ 
fon  how  the  body  of  this  Fly  is  fo  remarkably 
diAended,  it  will  appear,  on  examination,  that 
it  confiAs  in  refpiration,  which  fills  all  the  pul¬ 
monary  tubes,  and  pneumatic  bladders  with 
air ;  and  thefe,  on  the  other  hand,  expand  the 
hitherto  loft  body  of  the  creature,  and  give  it  a 
firm  and  durable  figure. 

This  Fly  is  beautifully  divided  into  the  head, 
thorax  and  abdomen,  and  has  fix  legs  and  two 
wings.  Behind  thefe,  two  little  parts  are  obferved 
to  be  fixed  to  the  thorax,  fupported,  as  it  were, 
by  two  fine  footfialks,  with  their  extremities 

headed  j 
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headed ;  To  that  they  refemble  two  little  ham¬ 
mers,  which,  the  Fly  ftriking  againft  the  wings, 
forms  the  noife  peculiar  to  it.  The  eyes  are 
ruddy,  the  thorax  is  greenifh  j  the  abdomen,  on 
the  contrary,  is  yellowifh,  and  is  variegated  with 
blackifh  hairy  wreaths. 

I  have  often  feen  inftead  of  the  Fly,  which 
is  commonly  produced  from  the  Worm  before 
defcribed,  eight  other  Flies  ifiuing  out  of  its 
Nymph,  which  had  indeed  drawn  their  ori- 

Of  the  ÏVorms 

THOUGH  the  Moth  is  a  very  common  crea¬ 
ture,  yet  few  know  it ;  for  it  lies  hid,  and 
does  not  exhibit  itfelf  to  open  view ;  for  that  rea- 
fon  it  is  the  more  mifchievous.  Moths  are  in 
reality  Vermicles,  or  Worms  that  live  in  woven 
cells,  at  all  times,  except  when  they  build  their 
nefts,  in  wool,  flcins,  or  birds  feathers  :  in  thole 
cafes,  they  ufually  build  themfelves  irregular 
cells,  becaufe  they  have  both  the  habitation  and 
food,  which  they  then  irregularly  grind  with 
their  teeth,  always  ready. 

They  build  their  habitations  very  artificially, 
fo  that  they  are  always  larger  in  the  middle,  and 
narrower,  Tab.  XLV.  Fig.  xxxi.  <?,  on  each  fide, 
where  the  paffage  is :  and  that  ftruCture  does 
this  fervice  to  the  Moth,  that  it  can  the  more 
conveniently  turn  itfelf  in  the  middle  of  its  habi¬ 
tation,  and  go  out  through  either  orifice  when 
neceflary.  It  is  alfo  obferved  fometimes,  that 
the  Moth  fpins  a  fine  thread,  efpecially  when  it 
creeps  near  the  walls  and  beams  of  houfes,  feek- 
ing  its  food  there ;  for  this  is  of  various  kinds. 
In  that  cafe  it  forms  this  thread,  to  prevent  falling 
down,  when  it  ceafes  working,  and  goes  into 
its  cell ;  for  at  that  time  only  it  hangs  fufpended, 
b ,  from  the  thread.  I  have  likewife  often  feen, 
that  the  Moth  fpins  this  thread,  when  the  ante¬ 
rior  or  forepart  of  its  body  has  firft  crept  c  out  of 
its  little  cafe,  and  endeavoured  to  fix  itfelf  fome- 
where  by  means  of  it :  but  when  the  creature 
was  afterwards  inclined  to  proceed  further,  it 
broke  this  thread,  and  going  out  of  either  open¬ 
ing  of  its  cell,  fixed  it  again  in  another  place  : 
and  when  this  is  done  againft  a  beam  or  wall,  it 
forms  a  very  beautiful  fight. 

In  order  to  deferibe  more  particularly  the  little 
Moth,  which  I  here  exhibit  in  its  natural  fize ; 

I  mud  obferve,  that  with  refpeCt  to  its  ftruóture, 
it  is  not  unlike  a  fmall  Caterpillar.  It  has  a  glit¬ 
tering  raven-black  head,  in  which  its  eyes,  and 
two  fharp-pointed  teeth  are  placed.  The  reft  of 
the  body  is  of  a  whitifh  or  fleftiy  colour.  Six 
legs  are  fixed  to  the  breaft,  eight  in  the  middle 
of  the  body  ;  and  two  are  fituated  in  the  extre¬ 
mity  of  the  abdomen  under  the  tail.  The  Moth, 
however,  never  creeps  out  of  its  habitation,  but 
by  the  fix  foie  feet ;  by  the  help  of  the  other  ten, 
it  lies  fixed  in  its  little  cafe :  that  is,  when  that 
Worm  advances  forward  with  its  fix  fore  feet, 
then  it  takes  hold  of  its  cell  within,  with  the 
others :  and  this  too  is  the  reafon,  why  it  always 
carries  its  cafe  with  it,  not  differing  much  in  this 
refpedt  from  tertoifes. 


gin  from  the  Worms  that  feed  on  the  internal 
parts  of  that  Nymph,  and  were  changed  within 
it,  into  fo  many  fmall  Nymphs.  When  thefe 
little  Nymphs  had  at  length  grown  into  Flies, 
they  flew  out,  after  piercing  the  fkin  of  the  larger 
Nymph.  Thefe  Flies  had  each  fix  red  legs,  four 
wings,  and  a  body  that  glittered  with  a  golden 
and  very  lively  green,  excelling  the  light  of  thé 
fun’s  rays. 


called  Moths . 

But  the  Moth,  while  growing,  always  entirely 
forfakes  its  cafe,  when  it  is  become  too  little  for 
its  body,  being  on  account  of  the  increafe  of 
bulk,  obliged  to  form  itfelf  an  intire  new  cell, 
into  which,  as  into  a  new  habitation,  it  after¬ 
wards  repairs,  after  leaving  the  old  one.  Thé 
Moth  never  undertakes  that  office,  until  compelled 
by  neceifity ;  that  is,  when  the  old  habitation  is 
not  fufficient  to  cover  its  body.  The  inftindt 
and  prudence  of  this  creature,  are  moft  evi¬ 
dent  from  hence,  that  in  preparing  an  habitation 
big  enough  for  its  body,  it  does  not  defire  large 
and  magnificent  buildings,  which  the  folly  of 
mankind  fo  much  feeks  after.  Man,  whom  God 
created  with  an  upright  countenance,  over-bur¬ 
thens  himfelf  with  heavy  labour,  nay,  he  fome¬ 
times  periflies  under  a  multitude  of  houfes  and 
apartments ;  the  tapeftry  and  hangings  of  which 
are  expofed  to  this  Moth,  only  to  be  gnawed  and 
eaten  for  food. 

When  the  Moth  leaves  its  former  cafe,  in  or¬ 
der  to  form  for  itfelf  an  entire  new  cell,  it  does 
not  get  for  that  purpofe  beams  of  cedar,  nor 
Italian  marble :  it  prudently  and  ingenioully 
makes  ufe  of  that  matter  which  it  finds  near 
about  it.  When  it  lives  in  green  cloth,  it  makes 
the  outfide  of  its  whole  cell  of  a  green  matter ; 
that  is,  the  wool  which  it  bites  off  the  cloth,  and 
artificially  interweaves  with  its  web :  it  lives  on 
the  fame  fubftance,  and  ufes  it  for  food  ;  and 
therefore  its  excrements  are  alfo  green.  It  does 
the  farne  when  it  refts  or  pitches  on  white,  yel¬ 
low,  red,  blue  or  black  cloth  ;  or  when  it  finds 
in  its  way  any  coverlid,  garment,  or  cap,  that 
lies  unufed  and  neglected  in  a  corner.  If  it  can 
find  none  of  thefe  materials,  it  remains  in  old 
old  houfes,  armories,  repofitories,  and  even 
in  ftone  walls }  it  eats  duft  and  Spiders-webs, 
whereof  it  makes  an  habitation  in  the  fame  man¬ 
ner.  I  have,  on  thefe  occafions,  feen  it  inter¬ 
weave  fmall  bits  of  broken  cement  with  its  habi¬ 
tation,  in  order  to  make  it  ftrongerj  fo  that  this 
creature  makes  every  foil  its  country,  and  yield¬ 
ing  to  neceffity,  leads  a  happy  life  amidft  the 
miferies  to  which  we  are  fubjeCt. 

The  Moth  never  brings  any  foreign  matter 
into  the  inner  furface  of  its  cell,  where  its  body 
lies ;  confequently  nothing  elfe  is  obferved  there, 
only  the  Moth’s  proper  web,  which  being  of  a 
foft,  finooth,  and  even  texture,  ferves  both  for 
a  habitation  and  bed.  In  this  manner  that  Worm 
lives,  till  its  parts  are  increafed  to  their  due  per¬ 
fection  under  the  fkin :  and  at  that  time,  it 
4  coverf 
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covers  both  the  orifices  of  its  little  cafe,  and  call¬ 
ing  of  its  old  fkin  within,  Tab.  XLV.  Fig.  xxxi.  e, 
is  changed  into'  a  Chryfalis,  which  is  properly  re¬ 
ferred  to  the  fecond  mode  of  our  third  order 3 
becaufe  it  does  not  very  clearly  exhibit  the  limbs 
of  the  infefl  to  be  produced  from  thence  :  this  is 
a  nodturnal  Butterfly,  or  Moth.  When  this  in- 
fed  is  fir  ft  changed,  all  its  parts  are  beautifully 
white,  but  they  afterwards  grow  infenfibly  yel- 
lowifh,  and  at  length  acquire  a  faint  red,  which 
they  finally  preferve.  In  the  head,  particularly 
the  eyes,  which  are  feen  through  the  fkin,  firft 
acquire  their  colour  and  perfection ;  afterwards 
the  whole  body  finally  appears  through  the  fkin, 
of  the  fame  colour  with  the  nodturnal  Butterfly, 
to  be  produced  from  thence. 

July  13th,  the  Butterfly  appeared,  f  after  it 
had  lain  twelve  or  thirteen  days  under  the  form 
of  a  Chryfalis,  without  food  or  motion,  and  its 
tender  limbs  had,  by  the  evaporation  of  the  fu- 
perfluous  humours,  infenfibly  acquired  fufficient 
ftrength  to  break  open  the  outmoft  fkin.  This 
Butterfly  was  provided  with  four  wings,  fix  legs, 
two  horns,  and  two  black  eyes.  Its  wings  and 
body  had  many  fuperb  fcaly  feathers,  which  very 
beautifully  adorned  the  creature  with  various  and 
agreeable  colours.  Thefe  colours  being  viewed 
with  a  naked  eye,  referable  fine  flour,  and  may  be 
eafily  reduced  to  fuch  a  powder  with  the  fingers : 


and  therefore,  frail  man,  as  mentioned  in  ferip- 
ture,  is  very  properly  compared  to  a  Moth. 

This  little  creature,  the  Butterfly,  is  com¬ 
monly  called  a  Moth 3  though  it  is  noxious  on 
no  other  account,  but  that  it  lays  thofe  fphe- 
roidal  eggs  out  of  which  the  real  Moths,  or 
eating  Worms,  are  at  length  produced,  in 
hangings  and  cloaths,  in  like  manner  as  the 
Flies  producing  Maggots  lay  theirs  in  meat, 
fifh,  cheefe,  and  meal.  When  thefe  creatures 
fly  or  flutter  about,  thofe  who  would  preferve 
treafure  from  Moths,  muff  be  careful  to  keep 
them  from  it 3  for  otherwife  their  negledt  will 
be  a  great  hurt  to  them,  and  caufe  much  lofs 
and  concern.  Thefe  are  the  confequences  that 
commonly  attend  floth  and  negligence. 

When  this  Moth  hath  broken  out  of  its 
woven  cell,  it  is  always  obferved,  Tab.  XLV. 
Fig.  xxxi.  g,  to  hang  a  little  out  of  one  ex¬ 
tremity  of  the  fkin,  which  the  Chryfalis  had 
caft.  But  if  the  cafe  itfelf  be  then  opened, 
one  may  diftindtly  fee  how  even  and  fmooth  it 
is  woven,  b.  I  fbould  never  finifh,  if  I  at¬ 
tempted  to  deferibe  and  delineate  all  the  foedes 
of  Moths,  fince  there  is  a  great  number  and 
variety  of  them.  I  fhould  think,  that  what 
hath  been  hitherto  laid  is  fufficient,  fo  that 
there  is  no  need  of  more 3  for  it  is  eafy  to  know 
a  Lion  by  his  paw. 


Of  certain  Worms  that ,  like  the  Moths ,  live  in  cells,  feeding  on  the  leaves  of 
Pear-trees ,  Apple-trees ,  Plum-trees ,  ami  Cherry-trees , 

OBSERVATION  I. 


T  Preferve,  in  my  collection,  various  and  par¬ 
's-  ticular  fbecies  of  thefe  Worms,  fome  of 

a 

which  form  their  ceils  of  bits  of  wood,  which 
they  bite  off 3  and  hence  are  properly  called 
Ligni  perdas :  but  of  thefe  I  fhall  hereafter 
treat  in  another  place.  The  firft  fpecies  of 
thofe,  of  which  I  am  to  treat  here,  was  fhewn 
me  on  the  leaf  of  a  Cherry-tree,  by  the  very 
experienced  and  celebrated  Dr.  Luke  Schaght, 
profeffor  of  the  Materia  Medica  in  the  univer¬ 
sity  of  Leyden.  I  afterwards  found  it  likewife 
on  the  leaves  of  the  Willow  and' Alder-tree. 
The  cell  which  this  Worm  inhabited  was  black 
as  pitch,  Fig.  xxxiii.  a  3  and  confifted  of  a 
fubftance,  as  it  were,  of  bark,  and  woven  into 
wrinkles.  Its  hinder  part  was  thicker  than  the 
fore  part,  and  divided,  as  it  were,  into  two 
lobes.  Its  foremoft  extremity  terminated  fome- 
what  acutely,  and  out  of  it  crept  its  inhabi¬ 
tant,  carrying  this  little  cafe  entire,  obliquely 

OBSERVA 

T  Found  a  fecond  fpecies  of  thofe  Worms, 
which  carry  their  cell  with  them,  on  the 
leaf  of  the  Alder-tree.  This  creature  fed  on 
the  inward  coat  of  the  leaf,  and  therefore  con- 
fumed  it  all  unto  the  nerves  of  that  external 
coat.  It  does  not  differ  much  from  the  former, 
except  in  refpedt  of  its  habitation,  which  it  car- 


on  its  body 3  but  when  the  Worm  refted,  the 
cafe  flood  perpendicular  on  the  leaf. 

This  Worm  was,  in  regard  £0  its  Structure, 
ficarce  different  from  the  Moth.  When  it  has 
eat  enough,  it  fixes  itfelf  to  the  leaf,  near  the 
opening  of  its  cell,  and  is  changed  within  it 
into  a  Nymph  of  the  firft  mode  of  our  third 
order,  which  b  grows  at  length  into  a  very 
beautiful  Fly.  On  the  head  of  this  Fly,  which 
is  black,  are  placed  two  rediSh  horns.  Its  tho¬ 
rax  and  abdomen  are  partly  red,  and  partly 
black.  It  has  four  beautiful  membranaceous 
wings,  which  fhine  like  very  fine  Mother  of 
Pearl  3  and  are  likewife  variegated,  nearly  in 
the  middle,  with  two  black  fpots.  It  has  more¬ 
over  fix  red  legs,  which  are  divided  into  joints, 
each  having  two  claws  at  its  extremity.  This 
creature  is  alert  and  fprightly,  and  dies  very 
fwift. 


T  I  O  N  II. 

ries  every  where  on  its  body  :  but  in  this  there 
is  a  considerable  difference  3  that  is,  it  is  of  the 
colour  of  the  leaves  that  fall  in  autumn,  tho’ 
fome  of  thefe  cells  are  alfo  found  of  a  Stronger 

O 

colour.  This  cell  is  triangular,  Tab.  XLV. 
Fig.  xxxiv.  c,  at  the  upper  extremity  :  it  Swells 
a  little  in  the  middle  3  but  the  part  that  con¬ 
tains 


ior 
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tains  the  body  of  the  creature,  is  again  con¬ 
tracted,  and  therefore  it  is  formed  like  a  big- 
bellied  cylinder. 

I  have  feen  three  forts  of  creatures  produced 
from  thefe  Worms ;  for  as  one  of  thefe  fmall 
creatures  had,  according  to  the  fecond  mode 
of  the  third  order,  been  changed  into  a  Nymph, 
which  aiTumed  the  form  of  the  future  Butter¬ 
fly,  I  at  length  obferved  a  pretty  little  noctur¬ 
nal  Butterfly  or  Moth,  not  much  different  from 
the  Cloaths-Moth,  fprung  d  out  of  it.  I  faw  a 
black  Fly  e  with  two  horns,  four  wings,  and  fix 
legs,  produced  from  another  limilar  Nymph, 
which  however  fhewed  before  the  form  of  a 
Fly,  according  to  the  firfl:  fpecies  of  the  third 
order.  But  the  moft  Angular  event  of  all  was, 
lix  or  feven  very  fmall  f  Flies,  which,  from 
more  tender  Worms,  had  been  firfl;  tranf- 
formed  into  Nymphs,  iffued  out  of  another 
Chryfalis  of  fuch  a  Vermicle  as  belonged  to 
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the  fecond  mode  of  the  third  order.  Whether 
this  be  common,  and  conftantly  happens  an¬ 
nually,  as  is  the  cafe  in  other  Caterpillars  ;  or 
whether  it  be  peculiar  only  to  thole  that  in¬ 
habit  the  bright  brown  cells,  in  which  only  I 
obferved  it,  1  have  not  indeed  yet  learned  from 
experience.  And,  indeed,  what  man  can  per¬ 
fectly  inveftigate  all  the  changes  of  parts  which 
happen,  even  in  one  creature.  1  am,  in¬ 
deed,  every  moment  taught  by  experience, 
that  nature  is,  in  regard  to  thofe  real  caufes, 
by  which  animals  and  their  parts  increafe,  in 
many  particulars,  perfectly  impenetrable  to 
man.  However,  a  firm  and  confiant  diligence 
hath,  by  degrees,  difcovered  to  me  more  than 
one  could  eafily  believe  ;  though  what  we  are 
ignorant  of  is,  and  will  remain,  much  greater 
than  all  we  know.  Hence,  indeed,  we  have 
knowledge  of  many  things ;  but  our  ignorance 
fiill  prevails  and  predominates. 


Of  cert  am  V ennicles  or  Worms ,  whofe  eggs  are  lodged  in  the  hags  wherein 

mujk  is  brought  to  us . 


I  Should  never  make  an  end,  if  I  attempted 

even  to  enumerate  all  the  hidden  changes 
of  the  Caterpillar  and  Worm  kinds  into  winged 
infeCts ;  fo  fruitful  and  manifold  is  Nature  in 
her  genera  and  fpecies !  For  this  reafon  I  (hall 
only  add  the  following  obfervation,  and  after¬ 
wards  finifh  this  hiftory  of  the  fourth  order 
with  accounts  of  two  Worms  which  live  in 
tubes,  one  in  the  earth,  and  the  other  in  the 
water ;  for  the  water  abounds  as  much  with 
thefe  infeCts  as  the  land. 

On  the  ioth  of  July  I  found  a  great  many 
fmall  white  Worms,  Tab.  XLV.  Fig.  xxxii. 
in  a  bag,  wherein  mufk  comes  to  us.  All 
thefe  had  a  reddiflh  brown  head,  and  black 
teeth.  Six  legs  adhered  to  the  bread.  The 
body  was  covered  with  fine  hairs,  ftanding 
ereCt.  This  mufk-bag  was  in  a  little  box,  not 
very  clofely  fhut,  the  bottom  of  which  was 
covered  with  white  paper,  through  which  thefe 
Worms  penetrated  into  the  wood  of  the  box, 
by  various  holes  which  they  gnawed  through 
it.  And  indeed  thofe  holes,  which  are  as  con- 
fpicuous  in  the  paper  as  in  the  wood,  moved 
the  admiration  of  the  perfons  who  viewed  b 
them.  As  they  were  bit  regularly  into  a  round, 
oblong,  or  oval  circumference.  1  further  ob¬ 
ferved,  that  many  of  thefe  Worms  made  them- 
felves  in  their  caverns  a  pretty  thick,  oval, 
lemon-coloured  web,  whereon  they  had  weaved 
many  cotton-threads,  after  the  bag  of  mufk 
had  been  placed  in  the  cotton. 

When  1  opened  thefe  webs,  I  found  real 
Nymphs  in  them,  Tab.  XLV.  Fig.  xxxii.  d , 
which  belonged  to  the  firft  mode  of  the  third 
order ;  for  each  very  diftin&ly  reprefented  the 
limbs  of  a  future  Beetle.  Some  of  thefe 
Nymphs  were  very  white  ;  but  in  others, 
which  were  older,  the  eyes  were  turned  black, 
and  the  whole  Nvmph,  from  white,  infenfibly 
became  tinctured  with  various  colours ;  and 


was,  at  length,  changed  e  into  a  very  beautiful 
little  Beetle,  after  calling  its  fkin.  When  thefe 
Beetles  have  newly  call  their  ikin,  in  which 
they  appear  like  Nymphs,  they  are  of  a  fnowy 
yvhite  colour :  they  afterwards  grow  yellow  by 
degrees,  till  at  laft  they  become  of  a  dulky 
purplilh  hue,  and  afterwards  always  continue 
fo :  fome  of  them,  however,  conftantly  pre- 
ferved  a  colour  between  yellow  and  red. 

They  are  diftindlly  divided  into  the  head, 
thorax,  and  belly.  They  have  two  black  eyes 
in  the  head,  juft  over  which  project  two  redifli 
horns,  thick  fet  with  fine  hairs  of  the  fame 
colour.  The  thorax  is  likewife  adorned  with 
yellowilh  hairs,  that  glitter  almoft  like  gold, 
and  exhibit  fix  hairy  legs  of  the  fame  colour 
with  the  horns,  affixed  to  its  lower  region. 
The  cafes  or  covers  of  the  wings  are  divided 
with  ribs  ;  and  the  latter,  together  with  feveral 
little  deprelfions,  are  every  where  fet,  as  it  were, 
with  fine  hairs.  This  obtains  chiefly  about 
the  fiioulder-blades,  and  on  the  hinder  part, 
where  thefe  cafes  or  covers  are  bent,  near  the 
extremity  of  the  abdomen ;  for  they  have  a 
tuft  of  whitifh  hairs  in  the  fore  and  hinder- 
moft  parts.  The  under  wings  are  membrana¬ 
ceous,  and  they  very  expeditioufly  fold  them- 
felves  under  the  Iheaths  or  cafes  with  which 
they  are  covered,  notwithftanding  their  being 
twice  the  length  of  the  abdomen. 

This  fpecies  of  Beetles  may,  on  account  of 
the  conftrudion  of  the  horns,  be  referred  to 
the  flying  Capricorn  kind.  I  have  feen  Beetles 
produced  from  fome  other  fpecies  of  Worms, 
that  live  on  rotten  and  hollow  wood;  the  horns 
of  which  were  formed  in  the  fame  manner  as 
the  Silkworm  Butterflies.  The  only  difference 
was,  that  all  their  divifions  or  plates  were  fe- 
verally  jointed  together.  This  ftrudture  formed 
a  very  beautiful  fight,  and  clearly  demonftrated 
the  wifdom  and  art  of  the  Creator.  This  is  fiill 
C  c 
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more  evidently  confpicnous  in  the  Fullo-Beetie, 
whole  female  is  delineated  in  Mouffet;  but  it 
wants  thofe  ornaments,  which  are  found  in 
many  fpecies  of  infedts,  peculiar  to  the  males, 
wherein  they  are  more  beautiful  than  the  fe¬ 
males. 

The  Worms  here  defcribed  feed  on  birds 


N  ATURE;  or, 

feathers,  and  therefore  do  a  great  deal  of  mif- 
chief.  They  are  found  in  feveral  places  in 
Holland,  and  may  be  reckoned  among  the 
fecond  fpecies  of  Worms  that  gnaw  flefh  clean 
from  bones ;  and  therefore  are  very  proper  to 
prepare  line  Ikeletons. 


of  certam  Worms  which  lie  in  little  tubes  or  cells . 


OBSERVATION  I. 


T  Preferve  feveral  fpecies  of  tubes  in  which 
Worms  live  *;  but  I  lhall  not,  in  this  place, 
defcribe  them  all.  The  firb  which  I  here  ex¬ 
hibit  is  formed  by  a  Worm,  refembling  a  Ca¬ 
terpillar;  which  makes,  Tab.  XLV.  Fig.  xxxv. 
a  pyramidal  tube  or  pipe  for  itfelf,  to  which 
it  afterwards  fallens,  for  greater  firmnefs,  vari¬ 
ous  little  parts,  bitten  off  from  plants  and  leaves 


of  trees;  fo  that  the  furface  of  the  tube  re- 
fembles  thofe  chequered  works,  with  which 
the  doors  of  armories  and  cables  were  former¬ 
ly  adorned  :  and  with  this  beautiful  cell  the 
Worm  walks  and  goes  about,  till  it  is  changed 
into  a  winged  creature,  being  difengaged  then 
from  the  burthen  of  its  houfe  and  bed,  which 
it  was  hitherto  obliged  to  carry. 


OBSERVATION  II. 


HT'  PI  E  tube,  whofe  figure  I  here  add,  Fig. 

xxxvi.  to  the  former,  is  not  lefs  beau¬ 
tiful  or  artificial  in  its  brucbure.  I  found  it 
in  the  fait  water,  on  the  coaft  of  the  German 
lea.  It  is  inhabited  by  a  tender  Worm  with¬ 
out  feet,  having  many  gold-coloured  briftly 
hairs  in  the  fore  part  of  its  head ;  by  the  help 
of  which  it  can  gnaw  innumerable  grains  of 
land,  and  loin  them  fo  accurately  together, 
that  even  the  mob  nice  artibs  mub  be  abo- 
nifhed  at  it.  The  inner  furface  of  this  tubu¬ 
lated  and  pyramidal  cylinder  is  fmooth  and 
equal;  but  the  external  part  is,  on  the  con¬ 
trary,  uneven.  This  difference  proceeds  from 
hence,  that  the  creature  can  turn  all  the  plain 
and  polifiaed  furfaces  of  the  fand  inward,  and 
leave  the  angulated  and  rough  furfaces  on  the 
outfide.  The  figure,  by  which  I  reprefent  this 
tube,  exhibits  only  the  third  part  of  its  natural 
fize :  it  could  not  be  all  delineated  otherwife, 
for  want  of  room  in  the  plate.  I  have  not  yet 
obferved  what  kind  of  metamorphofis  this  in- 
led:  undergoes. 

It  merits  great  confideration,  what  kind  of 
faliva  or  glutinous  moibure  that  is,  by  which 
this  Worm  can  faben  the  grains  of  fand  toge¬ 
ther  in  fuch  a  manner,  that  the  whole  con¬ 
texture  dries  and  hardens  in  the  fait  water.  I 


mub  ingenuouby  confefs,  I  am  doubtful  in 
this  as  well  as  many  other  matters ;  fmce  I  can 
by  no  means  conceive  how  this  piece  of  art  is 
executed.  I  have  obferved,  that  many  other 
aquatic  infeds  alfo  frame  a  web  or  covering, 
under  the  water ;  the  thread  whereof  hardens 
in  the  midb  of  the  buid,  in  the  faitie  manner 
as  the  Silkworm-webs  in  the  air. 

In  regard  to  the  other  aquatic  infeds,  I  have 
obferved,  that  fome  of  them  form  their  cells 
of  fmall  fragments  of  bones ;  others  of  larger 
pieces  joined  together;  fome  of  fnail-fhells, 
which  they  have  gathered  up  and  fabened  to¬ 
gether  ;  others  again  are  made  of  pieces  of 
rulhes,  various  parts  of  plants,  wood,  and 
other  materials :  nay,  I  have  feen  fome,  which, 
when  they  were  preparing  for  their  change 
into  tne  winged  bate,  could  weave  very  heavy 
bones  into  their  cells,  and  fortify  them,  as  it 
were,  with  a  lattice-work  of  mafonry.  They 
dived  to  the  bottom  of  the  water  by  this 
means,  and,  being  there  free  from  all  danger, 
they  changed  and  renewed  their  bodies.  God 
is  therefore  admirable,  wherever  he  is  mani- 
febed  :  he  hath  reprefented  his  omnipotence 
and  wifdom  in  all  his  creatures ;  therefore,  let 
him  only  be  honoured  and  glorified  to  all  eter¬ 
nity. 


The  End  of  the  Tlifory  of  Infects  that  inhabit  fruits3  tubercles ,  leaves ,  and  the  like. 


The  name  by  which  this  kind  of  infedt  is  generally  called,  at  this  time,  is  Tinea  Campeftris,  the  Field  Moth.  Reaumer,  who 
gave  them  this  name,  obferves,  that  their  origin  and  manner  of  life  are  the  fame  with  thofe  of  the  common  Cloaths  Moths;  the 
only  difference  being,  that  thefe  feed  upon  moifi,  the  other  upon  dry  food. 


A  far - 


The  HISTORY  of  INSECTS. 


A  particular  treatife  on  the  Frog  and  its  young ,  exhibiting  its  hiflory ,  and  com¬ 
paring  it  with  injects. 


Tab.  XLVI. 

A  Companion  of  the  metamorphofis,  and, 
^  -*•  if  I  may  be  allowed  the  expreffion,  a 
tranfcretion  of  the  parts,  happening  in  young 
Frogs,  with  that  obferved  in  the  Nymphs  of 
infedts. 

As,  in  the  preceding  fheets,  I  have  occa- 
fionally,  though  Rightly,  touched  on  the  like- 
nefs  of  the  change  of  limbs  in  the  larger  or 
fanguiferous  animals,  to  that  which  infedts  un¬ 
dergo  ;  I  fhall  here  delineate  and  explain  this 
fubjedt  more  at  large,  in  order  to  make  the 
knowledge  of  it  diftindt  and  clear.  For  this 
purpofe  *y 

Tab.  XLVI.  N°.  i.  exhibits  the  Frog’s  real 
egg,  or  the  Worm  of  the  young  Frog,  enclofed 
in  its  firft  coat.  It  represents  a  fmall  a  black 
globule,  ftirrounded  bb  by  another  globe,  con¬ 
fiding  of  a  clear,  clammy,  and  glutinous  mat¬ 
ter.  This  matter  is  the  real  food  of  the  Worm 
of  the  Frog,  which  now  lies  within,  covered 
as  yet  with  its  proper  integuments:  therefore 
the  Frog’s  Vermicle  or  Worm  may  be  confi- 
dered  as  the  yolk,  and  the  food  the  white  of 
this  egg. 

N°.  ii.  I  lightly  exprefs  the  inverting  coat 
or  integument  before  mentioned.  It  is  here 
cart  off  c,  and  rolled  back  d  to  the  hinder  part  of 
the  Frog.  It  likewife  appears,  in  this  figure, 
how  much  the  furrounding  aliment  is  now 
dilated,  eee.  Hence  the  young  Frog  is  cir- 
cumrtanced  exadtly  in  the  lame  manner  as  all 
Worms  and  Caterpillars  of  each  of  the  four 
orders  are,  when  they  have  cart  their  firft  coat, 
or  their  errc-fhell ;  in  which  I  call  them  Ovi- 
form-Nymph-Animals,  or  Oviform-Nymph- 
Vermicles,  as  may  be  feen  particularly  in  the 
fourth  order,  where  the  egg  is  confidered. 

NQ.  in.  It  is  delineated  to  the  life  how  the 
young  Frog,  called  a  Tadpole  by  authors, 
fwims  in  the  middle  of  its  food,  and  alfo  in 
what  manner  that  food  appears  in  the  water 
like  a  difperfed  cloud,  fjj.  The  Vermicle  or 
Worm  itfelf  is  here  delineated  much  larger 
than  it  was,  when  it  firft  began  to  fwim  into 
its  food,  immediately  after  quitting  its  fhell,  or 
firrt  membranaceous  integument.  Therefore 
one  may  now  very  diftindtly  fee  its  head,  breaft, 
and  body.  But  becaufe  the  perfon,  who  I  lhall 
defire  to  diftinguifh  thefe  parts,  ought  to  have 
a  thorough  knowledge  of  them,  thofe  who 
invertigate  nature  but  fu  perfici  ally,  look  into 
that  globe  only  for  the  young  Frog’s  head, 
though  it  really  comprehends  the  whole  body; 
as  the  incomparable  Harvey  has  before  juft  ob¬ 
ferved.  At  the  extremity  of  this  young  Frog’s 
body  is  feen  a  long  continued  tail,  Tab.  XLVI. 
N°.  in.  b,  by  the  help  of  which  it  fwims ; 


lince  the  Frog  is,  whilft:  it  wears  that  form,  a 
real  footlefs  Worm,  and,  in  this  refpedt,  re- 
fembles  the  feetlefs  or  apode  Vermicles  or 
Worms  of  the  firrt  mode  in  our  third  order. 

Here  it  muft  be  well  obferved,  that  the 
young  Frogs  never  coniume  their  food  entirely; 
which,  for  that  reafon,  is  diluted  by  the  im¬ 
bibed  fluid,  and  gradually  attenuated  ;  fo  that, 
at  laft,  it  refembles  a  little  cloud  floating;  in  the 
water.  Indeed,  that  gluy  cloud  is  infenfibly  di¬ 
lated  to  fuch  a  degree,  that  it  feems  defigned  for 
the  youngFrog  as  a  place  to  reft  in,  when  it  (hall 
think  proper :  for  which  reafon  it  is  likewife 
obferved,  that,  when  tired  with  fwimming,  it 
quickly  penetrates  into  this  cloud,  and  there 
remains  without  motion. 

And  here  I  fhall  beg  leave  to  obferve  fur¬ 
ther,  that  as  the  infedts  which  are  found  in 
cheefe,  putrified  flefli,  and  many  fruits,  and  in 
tubercles,  lie  furrounded  with  their  nourifh- 
ment;  fo,  in  like  manner,  the  young  Frog 
fwallows  its  food,  at  this  time,  through  its 
mouth,  as  they  do.  There  is  however  this 
difference,  that  the  young  Frog  is  nourifhed 
while  it  yet  lies  in  the  integument  or  coat  of  its 
eggs ;  and  this  I  could  never  obferve  with  re¬ 
fpedt  to  any  other  infects.  The  infedts,  in  ge¬ 
neral,  lie  in  the  coats  of  their  eggs,  in  the  fame 
manner  as  Butterflies  do  in  their  Caterpillars, 
and  only  increafe  in  rtrength.  Therefore,  I  do 
not  doubt  but  the  young  Frog  is  provided  with 
umbilical  veftels,  of  which  matter  I  fhall  after¬ 
wards  treat  in  its  place. 

NX  iv.  I  reprefent  how  the  hinder  legs  ii 
are  obferved  to  increafe  in  the  Tadpole,  or 
young  Frog ;  that  is,  whilft  they  infenfibly 
fpring  out  of  the  body,  as  the  cups  of  flowers 
from  out  of  their  footftalks,  or  as  the  cafes 
wherein  the  wdngs  of  infedls  are  at  firft  repo- 
fited :  fo  that  the  youngFrog  is,  in  this  re¬ 
fpedt,  very  like  thofe  little  creatures  defcribed 
under  the  fecond  order ;  though  it  again  differs 
from  them,  in  that  it  is  produced  from  the 
egg  in  form  of  a  footlefs  Worm. 

I  likewife  obferve,  that  about  this  time  the 
young  Frog’s  fore  legs  are  infenfibly  increafed 
and  augmented,  under  the  fkin,  in  fuch  man¬ 
ner  as  I  have  before  explained,  in  regard  to  the 
Worms  and  Caterpillars  of  the  third  order. 
For  this  reafon  one  may  likewife  plainly  dif¬ 
tinguifh,  with  the  naked  eye,  the  rudiments 
of  the  legs,  if  the  fkin  be  then  opened  in  that 
part.  And  this  is  likewife  the  cafe  in  all  the 
Worms  and  Caterpillars  juft  mentioned,  as  I 
have  occafionally  exhibited  in  the  former 
tables. 

Tab.  XLVI.  N°.  v.  I  here  reprefent,  to  the 
life,  how  all  the  limbs  of  the  voung  Fro*;  have 

w  o  o 


*  There  isfcarce  any  animal  which  has  the  principle  of  life  fo  drong  as  the  Frog.  It  will  continue  moving  many  hours  after  the 
guts  are  taken  out.  An  Eel  is  celebrated  for  this  iirength  of  life  ;  but  the  Frog  exceeds  it  greatly.  No  creature  is  fo  truly  amphi¬ 
bious;  for  it  will  live  for  a  length  of  time  equally  well  on  land  without  water,  and  ablblutely  immergcd  in  water.  A  Frog  has 
been  tied  down  under  water  many  days,  and  received  r.o  hurt,  nor  fufrered  any  feeming  inconvenience. 
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at  length  arrived  to  perfection,  by  a  flow  in- 
creafe.  The  two  fore  feet  are  feen  k  k  ftill 
lying  under  the  fkin  ;  but  the  two  hinder  legs 
project  beyond  the  fkin,  //,  though  they  are,  in 
reality,  till  inverted  with  the  fkin  of  the  Tad¬ 
pole,  which  they  afterwards  are  to  cart  off. 
This  fkin  is  dilated  and  ftretched  out  with  the 
growing  feet,  as  is  likewife  the  cale  in  injects 
of  the  fecond  and  third  order.  Hence  it  is, 
that  I  really  very  properly  give  the  young  Frog, 
in  this  form,  the  appellation  of  the  Frog’s 
Nymph,  which  it  feems  may  be  likewife  re¬ 
ferred  to  the  fecond  or  third  order.  But  as  the 
young  Frog,  while  it  is  under  this  form  of  a 
Nymph,  ftill  feeks  its  food,  and  moves  about, 
it  therefore  approaches  much  nearer  to  the  in¬ 
fects  of  the  fecond  order,  than  to  thofe  of  the 
third  i  for  this  reafon,  it  likewife  carts  its  fkin 
in  moving  and  fwimming,  and  brings  to  view 
its  fore  legs,  then  refembling  thofe  of  a  perfect 
Frog  ;  though  it  ftill,  for  a  long  time,  keeps  its 
tail,  which  afterwards  fhrivels  up  by  degrees, 
and,  finally,  dries  away. 

N°.  VI.  1  fhow  how  the  Frog,  having  gra¬ 
dually  gone  through  the  forms  of  an  Egg, 
Worm,  and  Nymph,  at  length  has  attained  its 

Man  himfelf  compared  with 

s 

I  T  is  evident  from  comparing  the  Frogs,  as 
^  we  have  juft  now  done,  with  the  infect  tribe, 
how  the  fanguiferous  animals,  or  fuch  as  have 
red  blood  in  their  veflels,  are,  in  repect  to  their 
changes,  like  thefe  fmaller  creatures.  Indeed 
this  likenefs  proceeds  fo  far,  that  it  extends  under 
many  names,  even  to  man  himfelf:  for  all  the 
works  of  God  feem  to  proclaim,  only  one  foun¬ 
dation  of  propagation  and  increafe. 

I  firft  obferve,  that  it  is  clearer  than  the  light 
at  noon,  that  man  is,  like  infects,  produced  from 
a  vifible  egg,  which,  after  being  impregnated,  is 
brought  forth :  that  is,  it  is  by  a  local  motion 
conveyed  out  of  the  ovary  through  a  tube  into 
the  uterus,  which  is  the  place  wherein  man, 
that  rational  animal,  finds  his  firft  nourifbment, 
and  reprefents,  as  it  were,  a  Vermicle  or  Worm, 
or,  to  ufe  Harvey’s  words,  a  Maggot  lying  in 
the  egg. 

Secondly,  The  membranes  which  then  invert: 
the  Infant-Man,  are  there  likewife  dilated,  in  or¬ 
der  to  receive  an  aqueous  humour  conveyed  from 
without  to  the  Man- Vermicle.  Therefore,  the 
human  egg  likewife  refembles  the  eggs  of  infedts, 
in  that  the  latter  dilate,  nay,  break  open  their 
coats,  in  order  to  get  elfewhere  the  nourifhment 
which  they  do  not  find  in  their  egg. 

Thirdly,  We  obferve,  that  the  Vermicle  or 
Maggot  of  Man,  as  well  as  the  Vermicles  or 
Worms  of  other  infefts,  have  not  completely 
perfect  limbs ;  therefore  it  is  increafed  in  fize, 
even  from  the  beginning,  till  its  limbs  projedt 
at  length  out  of  the  fkin,  and  its  umbilical  cord 
is  divided  into  two  arteries  and  one  vein,  which 
take  root  in  the  internal  furface  of  the  uterus,  and 
conftitute  the  placenta,  or  after-birth. 
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perfedt  maturity,  and  appears  fit  for  propa¬ 
gating  its  lpecies,  in  the  fame  manner  as  in¬ 
fects  and  vegetables,  and  thus  is  able  to  con¬ 
tinue  its  generation.  It  mult  be  obferved  here, 
that  the  Frog  is  not  abfolutely  perfedt,  or  fit 
for  generation,  immediately  after  its  metamor- 
pbolis.  By  no  means ;  for,  unlefs  I  am  greatly 
miftaken,  this  creature  does  not  acquire  that 
degree  of  perfedtion  until  two  or  three  years. 
The  Frog,  therefore,  differs  in  this  double  re- 
fpedt  from  the  fanguiferous  animals,  and  from 
infedts;  molt  of  which  are  perfedt  in  one  or  two 
hours  after  their  birth,  or  after  their  metamor- 
pholis  from  Nymphs,  and  then  likewife  imme¬ 
diately  obtain  their  full  fize  and  maturity,  and 
at  the  fame  time  become  fit  for  the  office  of 
generation.  The  Frog  which  I  here  exprefs, 
of  full  age,  is  the  male ;  as  one  may  very  cer¬ 
tainly  know  from  thofe  two  vehicles,  Tab. 
XLVI.  N°.  vi.  m?n3  which  are  fituated  behind 
its  eyes,  and  are  never  to  be  found  in  the  fe¬ 
male.  There  is  moreover  another  certain  lien, 
whereby  the  male  may  be  diftinguifhed  from 
the  female ;  but  that  I  fhall  defcribe  and  deli¬ 
neate  in  a  particular  hiftory,  which  I  fhall  fub- 
join  to  this  general  account. 

hifeSIs j  and  with  the  Frog. 

Fourthly,  It  is  very  clearly  obferved,  that  thefe 
parts  of  the  Man-Vermicle  grow  by  degrees  into 
a  head,  thorax,  belly,  and  limbs.  In  the  head, 
the  coloured  eyes  are  very  diftindlly  feen  through 
the  fkin ;  but  they  are  more  confpicuous  in  the 
beginning  than  afterwards,  when  thefkin  becomes 
thicker ;  for  then  they  can  be  no  longer  feen. 
But  it  is  indeed  very  admirable  to  obferve,  how 
the  limbs  fprout  about  the  fhoulder- blades,  and 
at  the  lower  parts  of  the  body  :  for,  in  the  begin¬ 
ning,  they  referable  the  fmall  cups  of  flowers 
juft  budding,  or  the  bags  and  cafes  of  the  parts 
of  infedts ;  the  former  enclofing  the  flowers,  and 
the  latter  the  wings;  and  then,  by  degrees,  juft 
as  the  legs  of  Frogs,  they  grow  out  of  the  body, 
and  are  divided  in:o  joints. 

Fifthly,  We  obferve  further,  that  all  the  limbs 
of  the  Man-Vermicle,  in  time,  acquire  their  due 
perfedtion,  and  are  ftrengthened  to  fuch  a  degree, 
as  to  be  able  to  break  cut  of  the  uterus,  and  to 
difengage  themfelves  from  all  their  integuments. 
And  hence  this  firft  ftate  of  man  likewife  re¬ 
fembles  an  infedt,  in  that  it  hath,  under  the 
form  of  a  Chryfalis  or  Nymph,  acquired  all  the 
ftrength  requisite  to  change  its  skin,  and  appear 
like  a  perfedt  creature.  Man  therefore,  as  on 
the  point  of  his  birth  he  does,  like  infedts,  throw 
off  and  lofe  feveral  very  confiderable  parts,  may 
indeed  be  defervedly  called,  at  that  time,  a 
Nymph  ;  fince  he  then  is  to  cart:  off  his  umbeli- 
cal  veffels  and  placenta,  together  with  the  skin 
and  the  amnion. 

Sixthly,  This  tender  and  new-born  creature 
leaves  the  uterus,  in  the  fame  manner  as  the 
Ephemerus  and  Libella,  that  have  caft  their  skin, 
and  leads  a  new  life,  and  has  a  different  nourifh- 

ment. 
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ment.  The  infant-man,  who  lived  before  in 
the  water  of  the  amnion,  now  breathes  the  vital 
air,  which  rufhes  into  his  lungs,  and  dilates  and 
extends  them.  But  this  miferable  creature  is  very 
far  from  meeting  with  fuch  good  fortune,  as 
the  Ephemerus  and  Libella,  which  are  in  an 
inftant  brought  forth  abfolutely  perfect.  On  the 
other  hand,  his  appendage  of  misfortunes  and 


trouble,  like  the  tail  of  the  Frog,  yet  adheres  for 
a  long  time  to  him,  for  he  is  full  of  mifery,  arid 
is  born  in  tears;  and  it  is  very  long  before  he 
comes  to  maturity  of  underftanding,  and  full 
growth  of  body.  It  is  now  time  to  come  to  the 
lingular  hiftory  of  the  Frog,  which  is  highly 
worthy  of  consideration. 

t 


A  particular  treatife  on  the  generation  of  Frogs . 

HA  VING  hitherto  premifed  only  general  ob-  entirely,  as  it  were,  of  fmall  globules,  ggt  but 
fervations,  and  fuch  as  tended  to  explain  by  making  this  feparation  flowly,  and  by  careful 
the  figures  in  Tab.  XLVI.  I  {hall  here  treat  par-  degrees,  we  may  clearly  perceive,  that  thefe  ap- 
ticularly  of  the  generation  of  Frogs,  and  defcribe  parent  globules  are  no  other  than  the  heads  of  fo 
the  genital  parts  of  the  male  and  female,  and  many  feminal  dubts ;  fome  of  them  double,  h, 
fhalladd  fome  other  obfervations,  I  hope,  of  fome  or  divided  into  branches,  that  rife  all  to  the  cen- 
ufe.  I  would,  on  firft  fetting  out,  inform  the  ter  of  the  tefticle.  In  Frogs,  therefore,  the  tef- 
reader,  that  there  is  a  much  greater  number  of  tides  is  compofed  of  feminal  veflels  ;  and  I  have 
miracles,  and  natural  fecrets  in  the  Frog,  than  difcovered  the  fame  to  be  the  cafe  in  many  other 
any  one  hath  ever  before  thought  of  or  difcover-  animals,  as  the  cuts  I  have  occafionally  given 
ed ;  as  I  {hall  evidently  demonftrate,  when  I  demonftrate. 

{hall  have  opportunities  to  defcribe  particularly  Some  pretty  confiderable  feminal  veflels,  ii,  rife 
the  whole  hiftory  of  that  animal ;  and  I  am  now  from  the  internal  fide  of  the  tefticles;  part  of  them 
here  to  explain  a  great  part  of  it.  tingle,  and  part  divided  into  branches,  which 

The  genital  organs  of  the  male  are  .the  tef-  convey  the  fperm,  as  it  were,  by  fo  many  diffe- 
ticles,  the  Vafa  deferentia  and  feminal  veficles.  rent  ftreams  from  the  tefticles :  this  may  be  ea- 
The  tefticles, Tab.  XLV1I.  Fig.i.  a  a  are  placed  in  fily  feen,  on  comprefllng  or  fqueezing  thefe  laft 
the  loins,  and  being  there  fituated  over  the  kid-  parts  ever  fo  little  ;  for  then  the  feminal  veflels, 
neys  themfelves,  are  furnilhed  with  arteries,  firft:  mentioned,  fill  with  a  pale  white  fperm, 
veins,  and  fpermatic  veflels.  .  Their  figure  is  not  Thefe  feminal  veflels,  or  natural  divifions  of  the 
conftantly  the  fame,  but  is  fometimes  obferved  paraftata,  rün  by  degrees  towards  the  kidneys; 
to  be  more  oblong,  fometimes  more  round,  and.  upon  which  the  tefticles  lie,  and,  after  parting 
fometimes  lunated.  Some  yellow  appendages  through  the  coats  of  the  kidneys  themfelves,  and 
always  adhere  c  to  the  upper  part  of  the  tefticles ;  forming  a  variety  of  divifions,  k  k ,  they  at  length 
and  thefe  appendages  are  fometimes  tingle,  d ,  difcharge  themfelves  into  the  vala  deferentia, 
fometimes  double,  e ,  and  at  other  times  triple  or  which  are  feated  near  the  internal  edge  of  the 
quadruple.  Thefe  little  parts  like  wife  have  their  kidneys,  ////,  and  are  there  united  with  the  fe- 
blood  veflels,  and  confift  of  feveral  bags  joined  minal  veflels  already  taken  notice  of. 
together,  and  containing  an  oily  or  fatty  mat-  We  muft  here  duly  obferve,  that  the  kidneys 
ter  j  and  enclofed  in  fo  many  oblong  common  difcharge  their  urine  by  the  Vafa  deferentia,  thro’ 
membranes,  produced  like  appendages.  I  have  which  the  tefticles,  in  copulation,  eject  their 
likewife  fometimes  obferved,  that  this  oily  mat-  fperm:  as  in  man,  the  fperm  and  urine  aredif- 
ter  was  joined  to  the  coat  inverting  the  tefticles,  charged  through  the  fame  urethra.  In  man,  in- 
and  diffu fed  through  half  their  furface.  A  kind  of  deed,  there  is  but  a  tingle  vas  deferens,  diftincfb 
timilar,  but  white  fatty  matter,  is  obferved  in  from  the  ureters  j  nor  has  this  urine  any  fuch 
Rats,  and  feveral  other  animals.  paflage ;  whereas;  in  Frogs,  the  great  Arch i ted: 

Thefe  appendages  may  be  examined  with  has  thought  proper  to  make  the  fame  vertel  ferve 
great  eafe  in  Frogs,  that  are  not  bigger  than  the  both  thefe  purpofes;  and  this,  perhaps,  he  or- 
firft  joint  of  one’s  thumb ;  for,  by  the  help  of  a  dained,  becaufe  it  was  proper  to  contrad  or 
microfcope,  we  then  diftindly  perceive,  that  they  abridge  the  number  of  parts  that  were  to  be 
confift:  of  a  congeries  of  minute  fpherical  and  placed  in  fo  fmall  a  body,  and  likewife  becaufe 
membranaceous  particles,  full  of  a  yellow,  oily,  the  Frog  was  to  evacuate  its  fperm  only  once  a 
or  fatty  fubftance  ;  but  thefe  particles  are  too  year  *. 

fmall  to  come  under  the  cognizance  of  the  naked  In  the  midft,  between  the  two  kidneys,  are 
eye,  to  which  they  only  appear  as  a  bright  heap  to  be  feen  the  arteries,  and  emulgent  or  kidney 
of  tranfparent  gold  duft.  veins,  Tab.  XLVII.  Fig.  i.  thefe  I  have 

The  tefticles  are  generally  yellow,  with  many  but  rudely  defigned.  They  are  diftributed  all 
blood  veflels  elegantly  variegated  with  black,  over  the  furface,  and  through  the  fubftance  of 
beautifully  running  through  the  coats  that  invert  the  kidneys,  by  lo  many  ramifications,  that  great 
them.  Tab.  XLVII.  Fig.  i.f  On  ftripping  this  circumfpedion  is  neceflary,  not  to  confound  the 
coat  from  off  the  tefticles,  they  appear  to  confift  feminal  veflels,  juft  defcribed,  with  thefe  blood 

*  The  animalcules  in  femine,  are  feen  more  eafily  and  diftin&ly  in  the  fperm  of  the  male  Frog,  than  any  other  way.  They  who  doubt 
the  exiftence  of  fuch  animalcules,  (for  it  is  at  prefent  a  fafhion  to  doubt  them)  have  not  examined  the  male  fperm  of  this  creature. 
The  proper  feafon  in  England  is  the  firft  week  in  April.  The  veflels  are  then  full  of  the  fluid,  and  thefe  animals  are  innumerable  in  it. 

D  d  vefluls. 
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veffels.  Beneath  the  tefticles,  and  under  the 
skin  of  the  kidneys,  there  lie  two  other  lingular, 
and  ftrange  bodies,  n  n ,  but  I  neglected  duly 
examining  them. 

The  vas  deferens  grows  fmaller  by  degrees,  fo 
as  to  form  but  one  trunk,  o  o ,  but  foon  again  it 
dilates  conliderably,  and  in  this  part  we  may 
diftindly  fee  the  feminal  veficles  lying  againft  it, 
p  p.  Thefe  veficles  do  not  differ  in  conftruction 
from  the  correfpondent  veffels  in  man,  and  other 
animals,  except  in  regard  to  their  being  of  a 
more  membranaceous  fubftance.  They  open 
into  the  vafa  deferentia,  and  convey  to  them  from 
a  great  many  little  cells,  an  aqueous  feminal 
fluid,  which  is  perhaps  the  vehicle  of  the  true 
fperm,  In  fine,  both  thefe  veficles,  and  the  vafa 
deferentia  are  inferted  into  the  furface  of  the  rec¬ 
tum,  q  y,  diredtly  under  the  bottom  of  the  urina¬ 
ry  bladder,  where  I  have  reprefented  both  their 
mouths,  by  two  openings  r  that  appear  through 
the  ftraight  gut.  Upon  this  laft  inteftine  lies  a 
double  urinary  bladder,  s  s ,  into  which  the  urine 
is  conveyed  by  thofe  ureters,  which  at  the  fame 
time  perform  the  office  of  the  vafa  deferentia. 
When  firft  I  difcovered  thefe  vafa  deferentia,  I 
immediately  fearched  for  the  ureters,  with  a 
great  deal  of  attention,  as  I  could  hardly  think, 
that  a  veffel  of  fuch  importance  could  ferve  two 
fuch  different  purpofes.  But  I  afterwards  found, 
that  the  ureters  of  the  female  Frog,  were  con- 
jftrudted  in  the  fame  manner  as  thefe  veficles  in 
the  male  ;  and  by  this  difcovery,  I  became  tho¬ 
roughly  acquainted  with  all  thefe  parts.  I  have 
accordingly  exhibit  them,  as  they  appeared  in  the 
fmaller  Frogs,  as  may  be  feen  by  infpe&ing  the 
fecond  figure. 

It  is  now  time  to  fay  fomething  of  the  genital 
parts  of  the  female  :  thefe  are  an  ovary,  uterine 
tubes,  or  horns  of  the  uterus,  and  the  uterus  itfelf. 
The  ovary  lies  upon  the  uterus,  with  which  it  is 
always  united ;  and  near  the  fame  place  are  the 
fatty  appendages,  which  I  del'cribed  in  the  male 
Frog,  when  1  treated  of  the  genital  parts.  The 
ovary,  which  is  always  double*  equally  occupies 
the  right  and  left  region,  and  is  conftantly  found 
fubdivided  into  lobules.  I  have  feen  them,  to  the 
number  of  five,  on  a  fide  in  fome  Frogs.  Na¬ 
ture,  however,  does  not  always  obferve  the  fame 
order  in  this  particular,  except  that  the  ovary 
never  appears,  but  divided  into  more  or  lefs  of 
thefe  parts.  The  blood  veffels  are  principally 
diftributed  through  thefe  divifions  of  the  ovary. 
Tab.  XLVII.  Fig.  m.  a,  and  afterwards  they 
diffufe  themfelves  all  over  it.  Each  lobule  is 
hollow,  and  wrapped  up  in  its  own  particular 
coatj  fo  that,  by  fixing  in  a  little  tube,  it  may 
be  eafily  diftended  with  air,  and  feparated  from 
the  neighbouring  lobules,  b.  This  muff  be  done 
very  cautioufly,  becaufe  this  coat  is  fo  tender, 
that  anything  of  a  rough  blaft  would  burft  it.  We 
may  then  plainly  perceive,  that  all  thefe  lobules 
are  confined,  each  to  its  own  limits,  and  have 
not  the  leaft  communication  one  with  another. 

As  the  coats  inverting  the  lobules  of  the  ovary 
are  lo  very  delicate,  the  eggs  may  be  feen  thro’ 
them  diftinbtly,  c  c:  a  perfon  that  was  not  very 
cautious,  by  directing  his  eyes  and  hands  to  this 
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part,  might  eafily  fancy  to  himfelf,  that  the  eggs 
lay  on  the  outfide  of  the  ovary.  Thefe  eggs  aie 
black,  and  perfedtly  round,  and  generally  they 
have  a  white  or  yellow  fpot  in  the  centre.  They 
lie  clofe  to  the  internal  furface  of  the  coats  or 
membranes  that  conftitute  the  lobules  of  the 
ovary,  and  are  fixed  there  by  the  blood  veffels, 
as  it  were,  by  fo  many  fhort  little  ftalks.  This 
circumftance  is  very  vifible,  in  cutting  off  one  or 
two  of  the  lobules  of  the  ovary,  d ,  for  then  the 
enclofed  eggs  ffiew  themfelves  raoft  diftin&ly. 

But  this  experiment  cannot  be  conveniently 
made,  unlefs  about  the  beginning  of  March,  or 
a  little  afterwards,  as  it  is  chiefly  at  that  feafon, 
that  the  ovaries  abound  with  perfebt  eggs :  this 
is  moreover  the  propereft  time  for  examining  the 
genital  organs.  On  examining  carefully  the  ovary 
at  this  period,  we  may  likewife  find  in  it  a  fpe- 
cies  of  eggs  different  from  thofe  I  have  now  de- 
fcribed,  Thefe  are  fmaller,  white  at  firft,  and 
when  pretty  well  grown,  yellowifh.  Thefe  laft 
eggs,  however,  are  only  the  rudiments,  not 
yet  perfected;  and  therefore,  they  remain  in  the 
ovary,  after  it  has  dilborthened  itfelf  of  all  the 
perfect  eggs.  But  before  I  treat  of  this  opera¬ 
tion,  I  think  proper  to  defcribe  the  uterine  tubes 
or  horns. 

In  Frogs,  thefe  tubes  arife  very  high  in  the 
breaft,  from  whence  they  ftretch  in  the  middle, 
from  one  end  of  the  abdomen  to  the  other,  and  ter¬ 
minate  in  the  uterus,  with  which  they  lie  concealed 
in  the  lower  part  of  the  belly,  but  fo  as  to  be 
able  to  move  higher,  according  as  the  uterus  di¬ 
lates  or  contradis  itfelf.  Every  Frog  has  two 
fuch  tubes,  which  are  placed,  one  at  one  fide 
of  its  body,  and  the  other  at  the  other  fide. 

Properly  fpeaking,  the  fuperior  part  of  the 
tube  lies  near  the  heart,  and  is  connected  on  each 
fide  by  the  ligament,  by  which  the  liver  alfo  is 
fufpended.  In  the  fame  place,  where  part  of 
the  peritoneum  palling  freely  over  the  heart  and 
pericardium,  forms  with  the  liver  a  diftindt  ca¬ 
vity,  in  which  the  heart,  wrapped  up  in  its  peri¬ 
cardium,  lies  under  the  breaft  bone,  as  in  the  hol¬ 
low  of  the  mediaftinum  or  diaphragm.  To  fee  all 
thefe  particulars  diftindlly,  it  is  neceflary  to  lay  open 
the  Frog’s  belly  a  little  higher  than  the  extremity 
of  the  breaft -bone,  where  this  bone  degenerates 
into  a  cartilage }  then  cut  off  the  membranaceous 
parts}  and  laftly,  turn  over  the  breaft-bone  upon 
the  head,  and  fecure  it  in  that  pofture  with  a  pin, 
Tab.XLVII.  Fig.  iv.  0.  Thus  we  difcover  a  con- 
fiderable  cavity  above  and  about  the  point  of  the 
heart,  by  in  which  the  heart  lies  hid  with  its  peri¬ 
cardium,  under  the  breaft-bone,  as  within  the  dia¬ 
phragm.  At  the  fame  time,  we  may  fee  on  each 
fide  of  the  heart,  the  extreme  ends  or  natural 
openings  of  the  tubes,  c  c,  which  moft  firmly  and 
immoveably  grow  there  to  the  peritoneum,  and  to 
the  ligament,  by  which  the  liver  is  fufpended, 
fo  that  they  cannot  reach  to  the  ovary,  which 
lies  at  too  great  a  diftance  from  them.  Befides, 
thefe  tubes  are  very  (lender  and  delicate.  They 
bend  a  little,  efpecially  where  they  lie  upon  the 
lungs;  for  they  ftretch  over  the  lungs  and  the 
liver,  where  they  arife  from  very  (lender  mem¬ 
branaceous  beginnings.  For  this  reafon,  they 

always 
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always  are  ready  to  collapfe,  and  are  only  dif- 
cernible  by  thofe  who  have  accuftomed  their 
eyes  to  fuch  inquiries  by  frequent  diffeCtions. 
Such  perfons  can  readily  demonstrate,  or  produce 
them,  even  without  blowing  them  up. 

The  remainders  of  the  tubes  are  moft  elegantly 
curled,  and  folded  up,  as  it  were,  in  a  great 
many  wonderful  plaits,  dd .  And  indeed,  the 
fhortnefs  of  the  animal’s  body  could  not  admit  of 
any  other  conftruCtion,  thefe  tubes  being  fo  very 
long,  that,  on  meafuring  a  fingle  one,  feated  on 
one  fide  of  the  body,  I  found  it  to  be  upwards 
of  two  feet.  All  thefe  beautiful  foldings  and 
windings  of  thefe  tubes,  are  connected  by  means 
of  a  flight  membrane,  through  which  there  run 
a  great  number  of  blood  veflels,  e,  in  a  very  or¬ 
derly  manner. 

The  extremities  of  thefe  tubes  open  by  wide 
mouths,  ff3  into  the  two  fides  of  the  uterus. 
Thefe  mouths  appear  circular  when  diffeCted,  af¬ 
ter  they  they  have  been  inflated  and  dried  ;  but 
they  are  oval  when  the  parts  are  any  ways  moift, 
as  they  then  collapfe.  The  uterus  itfelf  is  double, 
gg :  it  is  of  a  membranaceous  fubftance,and  is  ele* 
gantly  overfpread  with  blood  veflels.  When  full 
of  eggs,  it  wants  very  little  of  being  fpherical  in 
fhape ;  but  when  inflated,  it  is  rather  oblong, 
and  fhaped  like  a  pear :  the  introduced  air  gives 
it  a  fomewhat  different  figure.  Finally,  the 
uterus  terminates  at  each  fide  of  the  body,  in 
the  re&um,  about  half  an  inch  from  the  place 
where  the  tubes  are  inferted  into  the  uterus.  In 
all  Frogs,  theftraight  gut  b  is  placed  between  the 
right  and  left  portions  of  the  uterus,  and  fhews 
on  its  forepart  the  bladder,  which  is  likewife 
double  in  this  place,  i.  I  have  here  mentioned 
nothing,  that  1  have  not  diftinguifhed  with  my 
own  fenfes  in  a  Frog,  which  had  difcharged 
its  eggs,  about  half  an  hour  before  I  differed 
it. 

The  fame  figure  likewife  reprefents  the  con¬ 
tracted  ovary  belonging  to  the  left  fide,  k ,  feated 
at  a  great  diftance  from  the  mouth  of  the  tube, 
with  one  imperfeCt  egg,  which  had  not  as  yet 
difengaged  itfelf,  but  remained  entangled  with 
the  ovary.  One  of  the  kidneys  likewife  may  be 
here  in  part  feen,  /,  together  with  the  pinguife- 
rous  appendages  of  the  ovary,  m.  I  alfo  exhibit 
two  eggs  which  I  found  loofe  in  the  abdomen,  ;z, 
on  account  of  their  ftraying  from  the  mouth  of 
the  tube,  in  the  ad:  of  copulation.  The  tube  it¬ 
felf  alfo  ftill  contained  another  egg,  0,  fallen  into 
it,  after  all  the  others  had  been  conveyed  into 
the  uterus.  This  was  very  plain  from  this  egg’s 
not  as  yet  having  any  white.  The  ftomach, 
and  alfo  the  fmall  guts  appear  in  their  natu¬ 
ral  fituation ;  and  a  portion  of  the  liver,  y, 
and  fome  of  the  fineft  blood  veflels,  are  diftri- 
buted  over  the  furface  of  the  ftomach.  On  the 
fide  of  the  liver,  I  reprefcnt  the  gall  bladder,  r, 
and  the  lungs  with  their  veflels,  s  s.  I  made  an 
incifion  into  one  of  the  parts,  to  let  the  air  in  it 
efcape,  that  I  might  the  more  clearly  exhibit  the 
courfe  and  opening  of  the  tube ;  the  other,  on 
the  contrary,  being  the  right,  I  exhibit  as  it  ap¬ 
peared  diftended  with  air.  The  auricle  of  the 
heart  is  reprefented,  t  /,  divided  by  a  membrane 
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not  unlike  a  Valve;  it  is  tranfparent.  I  nekt 
(hew,  in  the  fame  place,  the  feparated  parts  of 
the  abdomen  and  breaft,  u  u  u ,  interfperfed  with 
fome  mufcles,  having  endeavoured  as  much  a3 
poffible  to  flhew  all  thefe  parts  in  one  and  the 
fame  figure,  and  of  their  natural  bignefs. 

Here  I  cannot  omit  the  opportunity  of  illuf- 
trating  the  account  of  Oligerus  Jacobae'us,  who 
owns  he  could  not  difcover  the  openihg  of  the 
tube,  and  of  (hewing  him  at  the  fame  time  how 
much  he  was  miftaken  in  thinking,  that  the  tube 
was  inferted  into  the  ftraight  gut,  which  he  has 
reprefented  in  an  imperfeCt  drawing.  I  fhall 
tranfcribe  his  words,  efpecially  as  he  has  thought 
proper  to  charge  me  with  the  error  which  him- 
felf  committed,  a  proceeding  to  which  he  was 
perhaps  prompted,  by  the  flatteries  beftowed  on 
him  by  the  younger  Bartholin,  who  extols,  in 
the  moft  difguftftil  manner,  this  author,  and  his 
treatife  on  Frogs.  But  his  panegerick  ferves 
only  to  prove,  that  he  understands  nothing  of 
the  moft  curious  branches  of  anatomy ;  other- 
wife  he  would  be  more  cautious,  not  to  cenfure 
in  fo  fupercilious  and  dictatorial  a  manner,  per¬ 
formances  which  he  has  not  fufficient  abilities  to 
underftand.  For  this  reafon  alfo,  he  appears 
a  great  deal  more  fölicitous  about  the  external  ap¬ 
pearance,  than  about  the  real  nature  of  the  fub- 
jeCts  he  takes  in  hand.  This  may  evidently  ap¬ 
pear  by  his  treatife  on  the  diaphragm,  in  which 
he  has  been  at  more  pains  to  exprefs  neatly,  his 
own  face  and  hair,  than  to  make  the  figures  of 
the  things  he  treats  of  plain  and  intelligible,  as  if 
the  learned  were  in  love  with  his  countenance, 
t  The  words  of  the  illuftrious  Jacobsus,  in  his 
obfervations  upon  Frogs,  are  as  follow :  “  This 
tube,  in  the  upper  part,  hides  itfelf  in  the  re¬ 
gion  of  the  heart,  liver,  and  lungs ;  but  where  it 
afterwards  ftretches  its  courfe,  I  cannot  tell,  as  I 
could  not  get  the  air  1  ejected  for  that  purpofe, 
to  afcend  any  higher  than  this  part.  Below, 
where  it  runs  under  the  ovary,  it  dilates  into  a 
pretty  wide  oval  mouth,  and  branches  into  fibres 
that  unite  with  the  kidneys  and  ovary,  whilft 
the  reft  of  it  is  inferted  into  the  ftraight  gut, 
about  a  thumb’s  breadth  from  the  oval  mouth 
juft  now  mentioned.”  He  afterwards  adds, 
“  Swammerdam,  though  very  clear  fighted 
upon  every  other  occafion,  does  not  feem  to 
have  taken  notice  of  this  oval  mouth,  when  in 
his  treatife  on  the  conftruCtion  of  the  womb  in 
women,  he  fays,  that  in  Frogs,  the  motion  of 
the  egg  from  the  ovary,  to  the  tubes  and  arte¬ 
ries,  is  more  obfcure,  as  he  tells  us,  the  orifice  of 
the  horns  of  the  uterus,  or  of  the  tubes,  are  about 
two  fingers  breadth  diflafit  from  the  cVary,  and 
that  not  only  their  orifice  is  very  narrow,  but  the 
part  alfo  is  unmoveable ;  and  further,  he  denies 
that  it  lies  clofe  to  the  ovary,  as  in  the  females 
of  the  human  and  feathered  fpecies.” 

We  may  reafonably  imagine,  this  learned  au¬ 
thor  did  not  fo  much  as  think  of  any  part  of  the 
uterus ;  for  he  does  not,  in  his  whole  treatife, 
make  the  leaft  mention  of  that  part,  and  affirms, 
that  the  tube  is  inferted  into  the  ftraight  gut ; 
whereas,  on  the  contrary,  it  is  the  uterus  itfelf 
that  is  inferted  into  that  inteftine,  and  by  no 
a  means 


io3  Tiie  B  O  O  K  of  NATURE;  or, 


means  the  tube.  Belides,  the  ovary  of  Frogs  is 
never  found  to  have  naturally  that  figure,  which 
Jacobaeus  very  rafhly  gives  it,  though  it  is  to  be 
obferved,  that  the  uterus,  when  loaded  with 
eggs,  is  found  on  difleftion  to  have,  in  fome  de¬ 
gree,  fuch  an  appearance.  Therefore,  the  oval 
éftium,  or  mouth,  which  this  author  mentions, 
is,  in  my  account,  really  the  opening  of  the  tube 
into  the  uterus,  which,  properly  fpeaking,  thews 
itfelf  where  the  tube  ends,  and  the  uterus  com¬ 
mences.  See  Tab.  XLVII.  Fig.  iv.  letters  ƒƒ, 
where  I  have  at  large  defcribed  all  thefe  parts. 

Such  being  exactly  the  cafe,  and  it  being  at  the 
fame  time  certain,  that  the  inferior  extremity  of 
the  tube  has  no  communication  with  the  ovary ; 
and  that  no  eggs  can  enter  there  from  the  lobules 
of  the  ovary,  which  are  perfectly  clofed  ;  and 
as  likewife  M.  Jacobasus  could  not  difcover  tthe 
upper  orifices  of  the  tubes,  I  would  be  glad  to 
know  in  what  manner  this  author  can  explain  the 
paflage  of  the  eggs  from  the  ovary,  into  and 
through  the  tube.  I  really  cannot  conceive  how 
he  can  acquit  himfelf  of  this  talk ;  fo  that  he  has 
in  good  earned  made  the  motion  of  the  egg,  from 
the  ovary  more  obfcure,  than  he  is  pleafed  to 
fancy  I  had  done.  But  I,  by  no  means  intend 
to  enter  the  lifts  with  this  gentleman,  or  impru¬ 
dently  treat  him  with  rough  language ;  for  it  is 
not  in  fearch  of  glory  to  ourfelves,  but  the  great 
Creator,  that  we  ought  to  furvey  and  examine 
his  works.  For  this  reafon,  I  rather  look  upon 
myfelf  as  under  an  obligation  to  this  illuftrious 
naturalift,  for  having  condefcended  to  criticife, 
and  bring  to  the  teft  my  experiments  concerning 
Frogs ;  and,  in  the  fame  fpirit,  I  muft  tell  him, 
that  he  can  never  mifs  finding  the  opening  of  the 
tubes  near  the  heart,  provided  he  looks  for  it  a 
little  after  the  Frogs  have  depofited  their  eggs. 
At  this  time,  even  the  whole  uterus  may  be  dis¬ 
tended  with  air  through  the  tube;  and,  on  the 
other  hand,  from  below,  upwards,  the  tube  thro’ 
the  uterus.  What  is  ftill  more,  thefe  openings 
of  the  tubes  may  be  then  difcovered  without  any 
difiedtions,  by  only  blowing  (lightly  through  a 
pipe  in  the  adjoining  part  of  the  heart.  But 
none  of  thefe  experiments  will  fucceed,  whilft 
the  eggs  are  only  in  their  paflage  through  the 
tube,  at  which  time,  perhaps  Jacobasus  furveyed 
thefe  parts.  Thus  the  natural  opening  of  the 
tube  becomes  very  difcernible  to  thofe  who  take 
a  right  method  to  difcover  it.  But  is  it  not  fur- 
prifing,  that  the  defcription  given  by  me,  and 
which  Jacobasus  muft  have  feen,  as  he  quotes  it, 
did  not  open  his  eyes;  for,  though  fhort,  it  is 
very  plain  and  intelligible.  Mankind  is  liable  to 
error ;  but,  to  perfift  in  it,  after  friendly  admo¬ 
nition,  fhews  a  perverfe  arrogance,  that  will  not 
fubmit  to  acknowledge  its  miftakes. 

It  is  now  time  to  fpeak  of  the  egg’s  paflage 
through  the  tube,  from  the  ovary  into  the  ute¬ 
rus,  which  is  indeed  not  only  difficult  to  exprefs 
in  words,  but  even  to  conceive,  fo  that  in  the 
whole  fcience  of  anatomy,  equally  abftrufe  and 
myfterious,  I  muft  own,  that  this  is  very  ob¬ 


fcure  in  many  other  animals,  but  in  Frogs,  it  is 
altogether  incomprehenfible ;  for  the  ovary,  as 
I  remarked  above,  and  am  ready  to  demonftrate 
in  the  Frog  itfelf,  does  not  in  any  way  commu¬ 
nicate  either  with  the  tube  or  with  the  uterus. 
The  opening  of  the  tube  cannot  by  any  means 
move  itfelf  towards  the  ovary.  Beftdes,  there 
are  no  other  mouths  at  which  the  eggs  can  be 
received,  than  the  narrow  membranaceous  ori¬ 
fices  of  the  tubes,  which  above  grow  to  the 
membranes  of  the  heart ;  fo  that  there  does 
not  appear  in  this  place  the  leaft  trace  of  any 
eval  mouth,  by  which  it  is  laid,  that  the  tube 
opens  itfelf  about  the  inferior  region  of  the 
ovary;  for  it  is  very  eafy  to  feparate  the  tube 
and  ovary  from  one  another  :  and  the  ovary 
afterwards  extra&ed  from  the  body,  may  by 
itfelf  be  diftended  with  air,  and  dried,  not 
having  the  leaft  aperture  to  let  the  air  efcape, 
or  the  leaft  mark  of  ever  having  had  one. 

I  have  fometimes  diftinótly  obferved  in  breed¬ 
ing  Frogs,  that  whereas  the  ovary  of  one  that  I 
difleóted,  about  the  beginning  of  April,  ftill 
contained  all  its  eggs  ;  that  of  another,  open¬ 
ed  a  few  days  afterwards,  had  loft  the  greatefl 
part  of  them.  Tab.  XLVII.  Fig.  v.  a .  I  could 
likewife,  at  the  fame  time,  eafily  difcover  a 
great  many  of  the  eggs  that  had  efcaped  out 
of  the  uterus,  and  were  broken,  lying  here 
and  there  in  the  abdomen  bbb ,  between  the 
lungs,  and  under  the  finufes  of  the  ftomach 
and  inteftines,  among  the  membranaceous  parts 
of  the  vifeera,  and  elfewhere.  Some  alfo  ap¬ 
peared  near  the  opening  of  the  tubes  c.  Others 
were  ftill  adhering  to  its  infide  ddd>  part  in  its 
higher,  and  part  in  its  lower  region.  I  even 
difcovered  an  egg  lying  at  the  very  mouth  of 
the  tube  c,  and  in  what  manner  the  eggs  were 
leifurely  forced  thro’  the  extremity  of  the  tube 
into  the  uterus  ƒƒ.  I  obferved  alfo,  that  the 
greatefl  part  of  the  eggs  ftill  adhered  to  the 
uterus  ;  which  I  here  reprefent  two  ways* 
Firft,  I  exhibit  the  uterus  as  it  naturally  ap¬ 
pears  g,  with  the  contained  eggs  vifible  thro’  it, 
but  very  faintly  ;  and  on  the  other  fide  I  re¬ 
prefent  it  as  it  looks,  after  having  been  mace¬ 
rated  in  water,  or  on  its  beginning  to  dry,  after 
being  expofed  to  the  open  air  for  fome  time  ; 
in  both  which  cafes  it  very  diftintftly  fhews  the 
eggs  fhut  up  in  its  cavity  h.  I  reprefent  befides, 
lower  down,  the  extremity  of  the  double  ute¬ 
rus  z,  which  is  inferted  into  the  ftraightgut,  about 
half  an  inch  from  the  opening  of  the  tubes  into 
the  uterus.  Near  the  heart  appears  the  begin¬ 
ning  of  the  great  artery,  with  two  fmaller  arte¬ 
ries  fpringing  from  it  k.  On  each  fide,  near 
the  heart,  are  openings  of  the  tubes//;  and  I 
have  reprefented  the  lungs  as  bearing  upon 
thefe  openings  m  m ,  in  order  to  render  their 
fituation  next  above  the  lungs  more  diftin<ftly 
perceivable.  It  is  very  remarkable,  that  living 
Worms  are  almoft  always  found  in  the  lungs 
of  Frogs ;  I  have  often  met  with  fix  in  one 
Frog.* 


*  Naturalifts  have  been  perplexed  extremely  to  account  for  the  Worms  found  in  the  inteftines ;  but  thefe  are  much  more  ftrangely 
fttuated.  They  cannot  have  been  fwallowed  in  food  by  the  Frog,  for  this  would  not  be  their  place.  1  he  opinion  of  Vallifnien  is. 
that  the  Worms  found  in  our  inteftines,  were  created  with  the  human  frame ;  and  that  the  bowels  are  their  natural  and  proper  place 
ef  living  :  it  is  much  more  ftrongly  probable  here,  * 
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Thefe  Worms  are,  on  their  fore  part,  pretty- 
like  Lumbrici  terreftres,  or  common  Earth¬ 
worms,  but  on  their  hinder  part  they  are  fome- 
what  thicker,  and  they  generally  lie  in  plaits 
and  folds  within  the  lungs.  In  fize  they  differ 
but  little  from  the  Worm  that  gnaws  or  cor¬ 
rodes  the  (hell  of  the  common  Wilk.  Their 
colour  is  a  yellowifh  white,  except  that  they 
are  black  towards  the  tail,  which  variety  in  co¬ 
lour  proceeds  from  that  of  the  food  they  have 
taken  into  their  bodies.  They  have  their 
mouths  conftantly  fixed  to  the  internal  mem¬ 
branes  of  the  lungs,  from  which  they  fuck  the 
blood.  On  feparating  them  cautioully  from 
thefe  membranes,  we  maydifcover  in  the  mem¬ 
branes  a  little  opening  made  by  thefe  infeds,and 
even  a  fmall  quantity  of  blood  difcharged  from 
that  aperture  :  the  mouth  alfo  of  the  piratical 
Worm  appears  bloody,  if  immediately  in- 
fpedted.  Thefe  Worms  appear  to  have  an¬ 
other  aperture  in  their  bread:,  which  however 
I  did  not  fufficiently  examine.  1  omitted  alfo 
taking  a  furvey  of  their  infide,  except  that  I 
obferved  fome  great  and  imall  guts,  and  fome 
diftindt  particles ;  but  the  infedt’s  fkin  being 
tranfparent,  thefe  particulars  could  be  feen 
without  diffedtion. 

Other  kinds  of  Worms  are  often  found  alfo 
in  the  lungs  of  Frogs.  Thefe  are  like  bridles, 
with  fharp  heads  and  tails,  and  they  coil  them- 
felves  up.  In  colour  they  differ  little  from  the 
fird:  kind,  only  that  on  the  infide  of  their  bo¬ 
dies  they  fhew  thro’  their  tranfparent  fkins, 
fome  of  their  inteftines  in  the  form  of  a  little 
thread  or  line  of  a  dufky  brown.  On  opening 
both  thefe  fpeciesof  Worms,  immediately  ta¬ 
ken  from  the  Frog,  I  found  in  them  a  great 
number  of  fmall  particles  wrapped  up  in  an 
oblong  membrane.  On  obferving  that  thefe 
particles  were  not  only  all  of  the  fame  fize, 
but  were  likewife  regularly  placed  as  in  an  ovi- 
dudt,  my  curiofity  led  me  to  examine  them 
with  a  microfcope,  by  which  I  at  length  con¬ 
vinced  myfelf  that  this  prodigious  number  of 
particles  was  no  other  than  fo  many  roundifh, 
or  oblong  eggs,  in  which  alfo  there  was  a  very 
difcernible  motion.  This  induced  me  to  open 
fome  of  them.  But  how  great  was  my  fur- 
prife  on  finding,  that  every  egg  contained  a 
minute  but  perfedt  Worm  lying  folded  up  in 
it,  like  a  young  ferpent  in  its  egg  !  Even  thefe 
little  Worms,  when  extradled  from  their  eggs, 
moved  themfelves  exadtly  in  the  fame  manner 
with  the  parent-infedt.  This  was  an  undeni¬ 
able  proof,  that  this  Worm  was  both  ovipa¬ 
rous  and  viviparous ;  thus  propagating  its  fpe- 
cies  in  the  mod:  furprifing  manner.  But  I  re¬ 
turn  to  my  proper  talk  ;  for  this  little  animal, 
tho’  no  longer  than  a  young  Frog  ten  days  old, 
contained  too  many  miracles  to  be  publifhed  in 
a  few  pages. 

To  return  therefore  to  the  Frog  itfelf,  what 
I  have  faid  fufficiently  Ihews,  how  the  eggs 
are  difperfed,  when  they  break  the  ovary,  and 
from  thence  roll  into  the  cavity  of  the  abdo¬ 
men.  But  I  would  fain  know,  by  what  art, 
regular  motion,  or  contrivance  an  egg  lying 
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thus  loofely  in  the  body,  can  be  conveyed  into 
a  narrow  tube,  whofe  opening  is  placed  very 
high  up  near  the  heart  ?  Certainly,  the  beft 
thing  we  can  do  on  this  occafion,  is  to  own 
fuch  a  conveyance  utterly  inconceivable  by  hu¬ 
man  underftanding,  and  humbly  to  acknow¬ 
ledge  the  narrow  limits  of  our  faculties.  It  can¬ 
not  be  denied,  that  at  this  time,  the  ovary  is 
diftended  very  much  towards  the  upper  parts 
of  the  belly,  by  the  great  fize  and  number  of 
the  eggs  it  contains}  neverthelefs,the  eggs  which 
poffefs  the  lower  part  of  the  ovary,  never  lie 
nearer  than  within  two  fingers  breadth  from  the 
opening  of  the  tube  ;  and  in  the  larged:  Frogs, 
they  are  at  a  greater  diftance.  Let  us  fuppofe 
them  ever  fo  near  the  tube,  who  will  tell  us  how 
they  can  get  into  the  opening  of  it,  which  fome 
of  the  beft  anatomifts  could  not  difcover.  The 
eggs  have  no  motion  of  their  own  }  nor  are 
there  any  mufcles  in  the  way  to  move  them.  I 
therefore  conclude,  that  this  motion  of  the  eggs 
of  Frogs  lies  hid  in  a  myfterious  darknefs,  too 
thick  for  human  underftanding  to  penetrate. 

But  however  incomprehenfible  this  motion 
may  be,  we  may  derive  from  it  great  light  into 
the  motion  of  the  eggs  in  women,  in  whom 
this  tube  is  moveable  5  fo  that  it  can  apply  its 
mouth  to  the  ovary,  in  order  to  receive  the  egg 
falling  from  this  lad:  part,  a  thing  which 
that  induftrious  anatomift  Bidloo  faw,  and 
procured  a  drawing  of.  I  have  myfelf  ob¬ 
ferved  more  than  fifty  times  in  Frogs,  that  the 
eggs  which  had  broken  loofe  from  the  lobules 
ot  the  ovary,  had  infinuated  themfelves  into 
the  tube,  and  thro’  the  tube  into  the  uterus ; 
nor  do  I  fee  any  manner  of  difficulty  in  con¬ 
ceiving  how  in  any  animals  the  egg  once  got 
into  the  tube,  ffiould  from  thence  pafs  to  the 
uterus,  the  difficulty  entirely  lies  in  the  paf- 
lage  of  the  egg  from  the  ovary  to  the  tube. 
In  the  F  rog  there  is  all  the  reafon  in  the  world 
to  call  this  motion  a  miracle}  indeed,  there  is 
nothing  to  hinder  us  from  giving  it  the  fame 
appellation  in  all  other  animals.  The  caufes 
ot  wonder  are  the  fame  in  all }  and  in  general, 
the  motions  of  eggs  ferve  mod:  manifeftly  to 
prove,  that  the  human  underftanding  is  con¬ 
fined  within  very  narrow  bounds. 

I  have  fometimes  counted  upwards  of  ele¬ 
ven  hundred  eggs  in  one  Frog,  all  which  are 
to  pafs  thro’  the  narrow,  immoveable  mouths 
of  thefe  two  tubes }  nor  can  fuch  paffage  be 
looked  upon  as  an  eafy  matter,  as  thefe  tubes 
fcarce  deferve  to  be  confidered  as  fimple  chan¬ 
nels,  but  rather  as  the  horns  of  the  uterus, 
which  other  animals  exhibit.  The  white  of 
the  egg  is  formed  in  them,  to  furround  the 
Frog’s  egg,  or  foetus,  and  afford  the  young  ani¬ 
mal  nourifhment  for  fome  days  in  the  fame 
manner  as  the  colliquamentum,  or  white,  does 
the  Chicken.  On  this  account  alfo,  it  is  im- 
poffible  to  diftend  thefe  tubes  with  air  at  this 
time  }  it  is  even  a  difficult  matter  to  alter,  even 
by  fqueezing  with  the  fingers,  the  fituation  of 
the  eggs  at  that  timefaftened  within  the  tubes, 
the  matter  fupplied  by  them,  for  the  nouriffi- 
ment  of  the  Frog’s  fcetus,  which  it  mod:  regu- 
E  e  larly 
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larly  furrounds,  being  very  clammy  and  glu¬ 
tinous.  For  this  reafon  the  eggs  do  not  pais 
fail,  or  eafy  thro’  the  tubes,  but  very  leifurely, 
and  by  flow  degrees,  and  chiefly  by  the  adion 
of  the  mufcular  fibres  adminiftring  to  the  tubes, 
which  little  by  little  pufli  the  egg  and  its  nou- 
rifhment  into  the  uterus. 

I  find  this  white  of  eggs  to  be  a  very  nou- 
rifhing  fubftance  5  for  which  reafon,  when  I 
had  young  Frogs  to  rear,  I  ufed,  as  often  as  I 
wanted,  other  food  that  was  proper  for  them, 
to  take  a  tube  from  the  body  of  a  female  Frog, 
and  give  it  to  them  cut  into  pieces,  which  they 
immediately  faftened  upon,  fucking  eagerly  the 
juices  that  flowed  from  thence.  This  matter 
even  diffolves,  and  diffufes  itfelf  in  water,  like 
the  white  of  the  Frog’s  egg,  being  of  a  fimi- 
lar  compofition  and  fubftance :  hence  the  tube 
itfelf,  on  being  juft  thrown  into  water,  be¬ 
comes  by  degrees  eight  times  as  thick  as  be¬ 
fore  :  but  this  experiment  muft  be  made  within 
a  few  weeks  of  the  eggs  palling  thro’  the  tubes, 
as  afterwards  they  contain  no  more  of  the  white 
or  albumen. 

This  tube,  no  doubt,  is  furnifhed  with  its 
glands ;  tho’  as  yet  I  have  not  had  the  fatisfac- 
tion  of  feeing  them  diftindly.  I  obferved,  how¬ 
ever,  that  the  tube  on  its  infide  is  thoroughly 
lined  with  a  regular  reticulated  glandulous 
coat;  from  whofe  pores  the  albumen,  or  white 
is  fecreted.  Behold  what,  and  how  many 
wonders  appear  in  the  Frog  only  !  But  we 
ought  not  to  content  ourfelves  with  a  fingle 
experiment  ;  we  ought  to  try  every  thing  that 
appears,  and  in  every  manner  in  which  it  can 
be  tried,  to  acquire  a  perfect  knowledge  of  any 
thing  we  defire  to  be  thoroughly  acquainted 
with. 

It  is  no  eafy  matter  to  determine  whether 
the  uterus  contributes  alio  to  the  generation  of 
the  white  of  the  egg,  and  the  full  perfection 
of  the  egg  itfelf,  or  only  ferves  to  colled  all  the 
eggs,  and  ejed  them  at  one  and  the  fame  time. 
To  me  it  appears  probable,  that  the  uterus 
ferves  merely  as  a  receptacle  for  the  eggs.  It 
differs  greatly  from  the  tubes,  as  it  is  mem¬ 
branaceous,  and  in  part  fibrous,  or  compofed 
of,  or  furnifhed  with  many  fibres ;  but  it  is  no 
ways  glandular,  for  which  reafon  it  is  always 
found  in  a  contracted  flate,  and  never  exhibits 
itfelf  diftinCtly,  but  when  naturally  diftended 
with  eggs,  blown  up  with  air,  or  injeCted  with 
fome  kind  of  liquid.  It  is  even  impoflible  to 
diftend  it  by  macerating  it  in  water;  fo  that 
upon  the  whole,  no  two  things  can  be  more 
different  than  the  tube  and  the  uterus. 

The  eggs,  as  I  faid  before,  at  the  time  that 
the  Frog  is  to  difcharge  them,  break  loofe  from 
the  lobules  of  the  ovary,  to  the  infides  of  which 
they  adhered,  and  are  forced  by  I  know  not 
what  motion  thro’  the  cavity  of  the  abdomen 
into  the  open  mouths  of  the  tubes  ;  but  I  can¬ 
not  exaCtly  determine  how  much  time  may  be 
requifite  for  this  paflage,  as  the  Frog  is  very 
far  from  being  tranfparent  like  fome  other 
animals.  It  may  not,  perhaps,  be  impoffible  to 
obferve  this  procefs  in  fome  other  fpecies  :  ne- 
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verthelefs,  the  knowledge  of  this  truth  could 
then  be  only  analogically  obtained. 

About  the  fame  time  we  find  that  the  tefti- 
cles  and  fpermatic  veffels  in  the  male  Frog  fill 
with  fperm.  Thefe  animals  become  then  lo 
eagerly  intent  on  the  bufinefs  of  propagation, 
that  they  take  no  care  in  a  manner  of  their 
own  fafety  ;  fo  that  they  may  be  eafily  caught 
with  the  hand.  I  believe  that  they  eat  no¬ 
thing,  or  very  little,  during  this  fit  of  lull,  which 
lafts  more  or  lefs  time,  according  to  the  heat 
of  the  weather. 

To  carry  on  the  intercourfe  of  the  fexes, 
which  this  great  work  requires,  the  male 
Frog  leaps  upon  the  female,  and  when  feated 
on  her  back,  he  fallens  himfelf  to  her  very 
firmly.  For  this  reafon,  the  Dutch  coun¬ 
try  boors,  with  great  propriety,  tho’  in  then- 
vulgar  way,  call  this  manner  of  copulation,  the 
riding  feafon  of  the  Frogs,  as  the  male  is  car¬ 
ried  about,  riding,  as  it  were,  by  the  female. 

It  is  necefiary,  thofe  who  intend  to  difieCt  this 
infect,  fhould  know  how  to  diftinguilh  the  male 
from  the  female.  I  have  obferved  two  marks 
by  which  this  diftinclion  may  be  made.  In  the 
fir  ft  place,  the  male  has  two  air  bladders,  which 
he  expands  in  croaking ;  and  the  mouths  of  thefe 
bladders  are  feated  on  the  fides  of  his  jaws. 
Thefe  bladders  confift  of  two  membranes,  which 
may  be  eafily  parted,  and  feparately  diftended 
with  air,  and  fo  preferved.  One  of  thefe  mem¬ 
branes  is  a  continuation  of  the  external  fkin ; 
the  other  a  continuation  of  the  membrane  of  the 
palate ;  and  this  laft  is  furnifhed  with  blood  vef- 
fels  and  mufcular  fibres,  which  ferve  to  contradi 
and  dilate  thefe  bladders.  Properly  fpeaking,  the 
orifices  of  thefe  bladders  lie  in  the  upper  region 
of  the  mouth,  where  the  gums  are  feated  in  men  ; 
and  near  them,  within  the  mouth  likewife,  are 
to  be  feen  the  orifices  of  the  organs  of  hearing, 
or  of  the  animals  ears.  The  tympanum,  or  drum 
of  the  ear,  lies  withoutfide,  immediately  under 
the  fkin.  The  fame  conftrudion  obtains  alfo  in 
the  Chameleon. 

The  other  mark  of  the  male  Frog  is  furnifhed 
by  the  animal’s  thumb,  which  is  very  thick  in 
the  males,  Tab.  XLVII.  Fig.  vi.  a.  perfectly 
black  in  fome  kinds,  and  covered  with  a  great 
number  of  papillae,  b,  which  are  likewife  of  an 
extreme  blacknefs,  and  conftruded  in  the  fame 
manner  with  the  papillas  on  the  tongues  of  oxen. 
Thefe  papillae  become  rough  in  drying,  and,  like 
the  rough  fkin  called  fhagreen,  feel  very  ruggid; 
their  ufe  I  (hall  prefently  deferibe. 

The  males,  at  the  time  of  copulation,  leap  on 
the  females,  and  they  continue  fometimes  on  their 
backs,  for  forty  days  fucceflively,  according  as 
the  feafon  of  the  year  is  more  or  lefs  cold,  and 
the  eggs  take  up  more  or  lefs  time  in  their  paf- 
fage  to  the  organ  that  is  to  fhed  them.  Some¬ 
times  thefe  animals  continue  together  in  this  man¬ 
ner  even  for  a  much  longer  time  ;  as  when  the  fe¬ 
male  is  weak  or  fickly,  and  the  eggs  on  that  ac¬ 
count  defeend  more  flowly  through  the  tubes  to 
the  uterus,  or  when  they  meet  with  delays  in 
the  abdomen  or  uterus,  as  I  obferved  in  fome 
Frogs,  whofe  intercourfe  lafted  a  very  long  time. 

The 
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The  very  moment  the  female  has  depofited  her 
eggs,  the  male  forfakes  her,  having  performed 
the  talk,  for  which  this  luft  was  fo  wifely  de- 
figned. 

This  wonderful  copulation  is  perfomed  in  the 
the  following  manner.  As  foon  as  the  male  has 
leapt  upon  the  female,  he  throws  his  forelegs 
round  her  breaft,  Tab.  XLVIII.  Fig.  i  and  n. 
a  a ,  and  clofes  them  fo  firmly,  that  I  found  it 
impoffible  to  loofen  them  with  my  naked  hands 
without  wounding  them;  fo  that  I  found  myfelf 
under  a  neceffity  of  introducing  an  iron  fpatula, 
between  the  female’s  breaft  and  the  male’s  legs, 
the  better  to  feparate  them.  The  male  moft 
beautifully  joins  his  toes  between  one  another,  in 
the  fame  manner  as  people  do  their  fingers  at  pray¬ 
ers.  His  head  refts  on  that  of  the  female,  b  b , 
but  in  the  hinder  part,  his  body  hangs  a  great 
deal  lower  than  her’s,  as  he  lies  fo  much  more 
backwards  than  fhe  does :  this  pofture  has  its 
ufe,  which  I  fball  hereafter  relate.  The  thumbs 
of  the  male’s  forefeet  prefs  with  their  thickeft 
fides  againft  the  breaft  of  the  female,  and  the 
extreme  joints  of  the  thumbs  are  bent  a  little. 

Let  the  female  fliake  herfelf  ever  fo  much 
at  this  time,  the  male  never  lets  go  his  hold, 
even  tho’  floe  fihould  get  out  of  the  water,  fo 
that  one  may  carry  them  any  where  in  this 
pofture ;  which  is  likewife  the  cafe  of  garden 
Snails,  when  engaged  in  the  fame  bufinefs. 
Such  is  the  male’s  eagernefs  to  aCt  his  part, 
that  he  is  not  to  be  parted  from  his  mate,  even 
by  pulling  him  forcibly  from  her  by  his  hind, 
legs.  Thus  thefe  little  animals  fwim,  creep, 
and  live  together  for  many  days  fucceffively, 
till  the  female  has  filed  her  eggs,  which,  at 
length,  fhe  does  in  a  manner  inftantaneoufly. 
I  obferved,  that  when  they  breathed,  during 
this  intercourfe,  the  external  fkin,  which  im¬ 
mediately  covers  the  drum  of  the  ear  that  lies 
under  it,  near  the  eyes,  Tab.  XLVIII.  Fig.  i. 
cc,  continually  heaved  up,  and  then  fell  again 
againft  that  organ  of  hearing ;  and  this  alter¬ 
nate  elevation  and  depreffion  affords  a  pretty 
ipeCtacle,  when  they  both  breathe,  and  open 
and  fhut  their  noftrils  by  turns. 

It  may  be  afked,  at  what  time  the  male 
leaps  upon  the  female  ?  Whether  it  be  before 
the  eggs  have  paffed  through  the  tubes,  or  after 
this,  when  they  are  already  heaped  up  in  the 
uterus  ?  But  this  circumftance  I  omitted  to 
examine.  However,  I  cannot  help  delivering 
it  as  my  opinion,  that  the  male  afcends  the 
female  when  the  eggs  have  been  taken  up  by 
the  tubes,  and  fome  of  them  have  begun  to 
adhere  to  the  uterus.  My  reafon  for  thinking 
fo  is,  that  otherwife  the  male  might  defeat  all 
his  endeavours,  by  comprefling  and  doling  with 
his  arms  the  mouths  of  the  tubes.  Perhaps, 
alfo,  it  is  for  this  reafon,  that  lometimes  fome 
of  the  eggs  remain  in  the  abdomen,  after  the 
others  have  been  ejeCted.  But  a  certainty,  in 
thefe  cafes,  might  be  eafily  obtained  by  de¬ 
fection. 


When,  therefore,  all  the  eggs  of  the  female 
are  got  together  in  her  uterus,  the  tubes  are 
quite  empty ;  and  when  every  egg  has  received 
its  coat  of  white  in  thefe  tubes,  or  in  the  horns 
of  the  uterus,  fhe  throws  them  all  out  together 
by  a  fingle  effort;  and,  while  this  is  doing,  it 
may  be  obferved,  that  the  male  ads  the  part 
of  a  midwife,  and  promotes  the  expulfion  of 
the  eggs  by  working  with  his  thumbs,  and 
comprefling  the  female’s  body  harder  with  his 
fore  legs.  Thus,  at  laft,  the  eggs  are  difeharged 
at  the  female’s  fundament  in  a  long  ftream,  d> 
and  the  male,  who  has  no  penis,  immediately 
fecundifies,  fertilizes,  or  impregnates  them,  by 
an  effufion  of  his  fperm,  which  he  likewife  dis¬ 
charges  at  the  anus,  e ,  *.  But  as  the  eggs, 
rendered  very  clammy  and  glutinous  by  the 
white  that  invefted  them,  have  grown  together, 
had  been  comprefled  in  the  uterus,  they  imme¬ 
diately,  on  being  call:  into  the  water,  expand 
themfelves  into  their  former  round  form,  f 
Hence  appears  the  neceflity  of  the  hinder  part 
of  the  male’s  body  hanging  more  backwards 
than  the  female’s.  As  foon  as  thefe  eggs  have 
efcaped  from  the  female’s  body,  between  her’s 
and  the  male’s  hinder  legs,  and  have  been  im¬ 
pregnated  by  the  male’s  fperm,  the  two  Frogs 
abandon  each  other.  The  male  fwims  off, 
and  works  his  fore  feet  as  before,  though  they 
had  continued  fo  many  days  fucceffively,  with¬ 
out  the  leaft  motion,  in  the  moft  violent  ftate 
of  contraction. 

The  eggs  thus  dropt,  immediately  fink  to 
the  bottom  of  the  water,  unlefs  hindered  by 
weeds  that  grow  in  ditches,  or  the  like ;  and 
in  a  few  days  they  return  to  the  furface  again, 
if  not  flopped  in  the  fame  manner.  I  opened 
a  female  about  two  hours  after  fhe  had  dif¬ 
eharged  her  eggs  in  a  glafs  veflel,  where  I  had 
kept  her  for  that  purpofe,  and  found  the  ovary 
perfectly  contracted,  as  I  have  reprefented  it  in 
the  fourth  figure  of  the  forty-feventh  plate, 
under  the  letter  k.  Befides,  there  ftill  re¬ 
mained  fome  eggs  in  the  abdomen,  one  in  the 
ovary,  and  one  likewife  in  the  tube. 

Upon  my  proceeding,  after  this,  to  examine 
the  ovary,  which  was  emptied  of  its  eggs,  I 
difeovered,  in  difieCting  the  body,  three  dif¬ 
ferent  fpecies  of  mufcles;  namely,  ftraight 
ones,  interfeCled  by  four  lines,  and  oblique 
defeending  and  afeending  mulcles,  lying  under 
the  former.  When  I  had  laid  open  the  abdo¬ 
men,  I  obferved  a  very  remarkable  Angularity 
in  the  ovary.  In  the  firft  place,  I  could  difeern 
in  it  eggs  of  four  different  fizes  and  colours. 
Some  of  thefe  were  very  fmall  and  white,  Tab. 
XLVIII.  Fig.  in.  a  a-,  others  a  little  bigger, 
and  yellow,  b ;  a  third  kind  was  a  good  deal 
bigger  ftill,  r,  and  of  a  dulky  colour.  There 
were  likewife  in  this  part  a  great  many  black 
little  fpots,  d ,  which,  at  firft  fight,  I  took  for 
fo  many  eggs ;  but  the  microfcope  proved  they 
were  irregular  particles,  or  eggs  beginning  to 


It  had  been  fuppofed  that  this  method  of  impregnation  was  peculiar  toFilhes ;  but  this  is  one  inftance  of  the  contrary.  Some¬ 
thing  nearly  analogous  is  the  cafe  with  the  Water-Newt,  and  probably  future  experiments  will  lhew  it  in  other  water  animals. 

On 
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On  opening  afterwards  fome  of  the  lobes, 
all  the  foregoing  particulars  appeared  ftill  more 
diftinCtly ;  the  caufe  of  the  blood-veffels  a- 
mongft  the  eggs  being  very  difcernible,  as 
likewife  the  manner  in  which  the  eggs  were 
placed  upon  the  fmaller  ramifications  of  thefe 
vefiels.  When  I  had  attentively  furveyed  and 
confidered  all  thefe  things,  I  judged  them  to  be 
the  rudiments  of  the  eggs,  that  were  to  be  fired 
the  enfuing  feafon ;  tho’  afterwards  the  irre¬ 
gularity  of  their  figure,  and  their  difference  in 
fize,  made  me  alter  my  opinion. 

Finally,  I  found  at  the  bottom  of  the  mem¬ 
branes,  which  conftituted  the  globules,  and 
amongft  the  eggs  I  have  juft  now  mentioned, 
fome  empty  and  very  delicate  membranes,  Fig. 
iv.  aaci)  which  had  ferved  to  invert  the  eggs  that 
had  been  already  difcharged  from  the  ovary;  in 
the  fame  manner  as  it  appears  in  the  clufter  of 
eggs  in  Hens,  which  ftill  retain,  after  the  yolks 
have  left  them,  the  little  membranes  and  cells 
which  furrounded  thofe  yolks;  though,  in 
courfe  of  time,  thefe  traces  contract  them- 
felves  by  degrees,  and  entirely  difappear. 


Thefe  particles  were  mort  beautifully  inter¬ 
woven  with  blood-veffels,  to  which  they  were 
fixed  as  to  fo  many  ftalks,  b  b ;  as  I  have  en¬ 
deavoured  to  fhew  both  one  and  the  other,  and 
at  the  fame  time  one  of  the  largeft  blood- 
veffels,  c  c ;  but  all  of  them  confiderably  mag¬ 
nified. 

This  obfervation  gave  me  reafon  to  think, 
that  the  eggs  I  have  been  laft  fpeaking  of, 
might  be,  as  it  were,  like  fruits,  which  had 
not  as  yet  attained  their  due  point  of  perfection, 
and  might  wither  and  drop  off,  before  they 
did  fo ;  and  I  found  this  to  be  the  cafe,  even 
with  perfect  eggs,  that  had  remained  in  the 
ovary  and  abdomen,  as  I  have  in  part  repre- 
fented  under  the  letter  ƒ,  of  the  third  figure. 
Thefe  little  membranes,  which  I  have  been 
defcribing,  were  torn,  as  it  were,  and  fo  col- 
lapfed  as  to  form  a  fmooth  plain  furface;  for 
which  reafon  I  exhibit  only  a  few  of  them. 
But  it  is  time  to  fee  now  what  becomes  of  the 
eggs,  when  they  are  difcharged  by  the  crea¬ 
tures  now  under  confideration. 


Of  the  manner  in  which  the  yowig  Frogs  or  'Tadpoles  grow  in  their  parent’ s  eggs ? 
and  are  in  due  time  hatched  or  delivered  from  them. 


THE  very  next  day  after  the  eggs  had  been 
difcharged,  being  the  1 8th  of  April, 
they  were  of  the  bignefs  reprefented  at  ( i )  ; 
and  the  albumen,  or  white,  which  furrounded 
them,  was  very  inconfiderable :  but  I  could 
fee  they  grew  from  one  minute  to  another,  fo 
that  the  day  next  following  they  were  of  the 
fize  at  figure  (2).  The  wdfite,  in  proportion 
as  the  water  gradually  penetrated  it,  grew  on 
every  fide  more  and  more  clear  and  tranfpa- 
rent ;  but  the  infide,  which  immediately  con¬ 
tained  the  embryo  Frog,  rather  looked  like  an 
agate.  As  to  the  foetus  itfelf,  I  could  difcern 
no  alteration  in  it.  But  not  content  with  ex¬ 
ternal  appearances,  I  refolved  to  examine  tho¬ 
roughly  thefe  eggs ;  but  the  furprifing  tough- 
nefs  of  the  white  threw  fuch  obftacles  in  my 
way,  that  all  my  endeavours  ended  in  nothing: 
and  though  I,  at  laft,  ftripped  the  embryo  of 
the  coats  and  other  fubftances  in  which  it  was 
wrapped  up,  it  was  fo  crufhed,  and  otherwife 
difturbed  by  my  handling  it  in  the  operation, 
that  I  could  not  by  any  means  fatisfy  my  cu- 
riofity. 

This  difappointment  obliged  me  to  take 
another  method.  I  put  a  large  number  of 
thefe  eggs  into  different  liquors,  in  hopes  fome 
of  thefe  fluids  might  prove  a  fufficient  men- 
ftruum  to  diffolve  the  white.  At  the  fame 
time  I  boiled,  with  the  fame  view,  fome  of 
thele  eggs  in  water;  by  which  means  I  indeed 
fucceeded,  but  not  as  perfectly  as  I  defired. 
However,  I  could  fee  that  the  fkin  of  the  en- 
clofed  Frog  was  regularly  wrinkled,  as  in  boil¬ 
ing  it  had  loft  by  evaporation  fome  of  its  hu¬ 
mours. 


On  furveying  the  next  day  the  eggs  I  had 
put  into  the  other  liquids,  I  found  that  the 
whites  had  been  coagulated  by  the  liquor, 
whofe  efteCts  I  firft  attended  to,  fo  as  to  appear 
of  a  beautiful  roundnefs,  like  bunches  of  grapes. 
In  colour  they  in  a  manner  refembled  an  agate, 
or  the  boiled  egg  of  a  Lapwing.  The  little 
enclofed  animal  was  alfo  coagulated,  fo  as  not 
to  fall  afunder  on  difleCtion,  though  I  could 
then  more  eafily  divert  it  of  the  yolk. 

In  another  liquor  the  eggs  had  acquired  a 
purple  colour;  but  very  little  of  the  white  wras 
diflblved.  I  therefore  pafled  to  a  third  liquor, 
in  which  I  found  the  white  of  the  eggs  was 
become  more  milky,  and  was  a  little  diflblved; 
and  it  had  befides  loft  a  great  deal  of  its  clam- 
minefs  and  tenacity.  The  little  Frog  itfelf  was 
increafed  to  twice  its  fize,  and  all  its  contents 
had  in  fome  meafure  contracted  a  colour  :  both 
which  circumftances  afforded  me  a  very  con¬ 
venient  opportunity  of  examining  thoroughly, 
and  with  great  care,  the  firft  rudiments  of  this 
little  animal. 

The  whites  of  the  eggs  in  the  fourth  liquor 
had  aflumed  a  greenifh  hue,  and  wanted  little 
of  being  entirely  diflblved  ;  fo  that  here  alfo  I 
could  very  conveniently  furvey  every  part  of 
the  young  Frog,  efpecially  as  this  was  alfo  en¬ 
tirely  coagulated  in  the  fame  manner  with  the 
yolk  of  a  boiled  egg.  Thefe  were  the  different 
effecfts,  on  various  parts,  performed  by  one  and 
the  fame  liquor.  On  examining,  therefore, 
with  a  microfcope,-  the  enclofed  young  crea¬ 
ture,  I  found  it  to  confift  entirely  of  minute 
grains,  which  were  in  a  manner  uniformly 
divided,  and  were  yellow  and  tranfparent, 
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without  any  other  contents  or  vifcera,  that  I 
could  difcover.  The  little  animal  was  alfo 
divided  throughout,  as  it  were,  into  two  parts, 
by  a  very  confiderable  furrow  or  fold,  Tab. 
XLVIII.  Fig.  v.  da.  In  the  upper  part  there 
ftill  remained  fome  traces  of  a  little  yellow  lpot, 
that  appeared  there  by  fome  little  openings, 
cracks,  or  crevices,  b.  But  on  opening  after¬ 
wards  the  egg,  according  to  the  courfe  of  the 
furrow  juft  now  ipentioned,  I  could  difcern 
that,  on  one  fide  of  the  foetus,  this  furrow 
reached  almoft  to  the  middle  of  its  body, 
where  this  body  was  alfo  fomewhat  convex. 
Fig.  vi.  a ,  in  one  part ;  and  in  the  other  part, 
to  which  that  furrow  equally  penetrated,  it  was 
hollowed  into  a  cavity,  b ,  which  received  the 
convexity  of  the  firft.  On  the  oppofite  fide  of 
the  foetus  the  furrow  was  not,  by  a  great  deal, 
fo  deep,  cc,  fo  that  it  juft  looked  like  a  fuper- 
ficial  cut  on  the  dein.  The  broken  fubftance 
of  the  young  Frog’s  body,  compofed  of  grains, 
dd ,  fhewed  itfelf  in  the  place  where  thefe  fur¬ 
rows  terminated  within. 

1  afterwards  difcovered  in  a  perfeCt  Frog  alfo 
this  parting  or  divifion,  which  I  at  firft  obferved 
by  mere  chance  in  the  embryos  of  this  animal ; 
and  this  new  difcovery  procured  me  great  faci¬ 
lity  in  accounting  for  that  fudden  expanfion 
and  elongation  of  the  young  Frog’s  body,  on 
the  fourth  day,  when  it  explicates  or  unfolds 
itfelf.  Hence  I  believe,  that  one  part  of  the 
unfolded  embryo  forms  the  head  and  thorax  of 
the  future  perfedf  animal,  and  the  other  part 
the  abdomen  and -tail,  which  grows  larger  and 
larger  by  degrees. 

In  the  fifth  liquor,  where  I  had  put  fome 
of  the  eggs,  their  whites  were  grown  a  little 
redifh,  and  were  almoft  diftolved  j  but  the  en- 
clofed  embryos  had  ftirunk  up  a  little :  by 
which  means  I  obtained  a  fight  of  a  very  lim¬ 
pid  humour,  that  furrounded  the  young  Frogs, 
and  was  itfelf  enclofed  in  a  delicate  diftinCt 
coat  or  membrane.  On  examining  thefe  ap¬ 
pearances  with  a  great  deal  of  attention,  I  dif¬ 
covered,  that,  on  one  fide,  this  membrane 
looked  like  the  allentoies,  Fig.  vn.  a-}  and  I 
could  even  difcern,  in  the  cavity  of  it,  a  little 
white  coagulated  particle,  floating  in  the  en¬ 
clofed  liquor.  The  furrow,  already  men¬ 
tioned,  was  likewife  vifible  in  the  midft  of  this 
egg,  b ;  and,  on  the  other  fide,  the  little  yellow 
fpot,  difcernible  in  the  foetus,  fhewed  itfelf 
through  the  tranfparent  membrane  which  in¬ 
verted  it,  c.  This  yellow  fpot  differs  in  nothing 
from  the  other  parts  of  the  embryo  Frog,  ex¬ 
cept  that  the  folds  of  the  body  are  here  larger 
than  elfe  where ;  and  for  the  fame  reafon,  in 
proportion  as  the  Frog  grows,  this  yellownefs 
gradually  wears  away,  and  changes  to  black. 

This  fecond  difcovery  gave  me  room  to 
fufpedt,  that  the  Frog’s  egg  might  likewife 
leave  its  amnion  and  its  chorion  j  and  I  had 
afterwards  the  pleafure  of  difcovering  thefe 
membranes,  though  I  cannot  take  upon  me  to 
fay,  that  they  can  be  diftinguifhed  one  from 
another.  But  I  know  for  certain,  that  the 
Frog  is  wrapped  up  in  a  coat  or  membrane, 


which  is  very  diftinCtly  confpicuous  3  and  that 
it  floats,  moves,  and  turns  itfelf  in  a  moil 
limpid  fluid  contained  in  this  coat,  juft  in  the 
fame  manner  as  the  Chicken  does  in  its  colli- 
quamentum,  or  white. 

This  Angular  obfervation  made  me  excef- 
fively  eager  to  fearch,  to  the  bottom,  thefe 
wonderful  and  furprifing  myfteries  of  Nature. 
I  therefore  examined  this  egg  again,  touching 
it  a  little  more  roughly.  By  this  means  the 
allentoies  dilated  itfelf  by  degrees,  Fig.  vm.  a , 
as  I  thus  forced  into  that  membrane  all  the 
liquid  contained  in  the  amnion  ;  from  which 
however,  on  removing  the  little  inftrument 
with  which  I  had  prefled  it,  it  returned  to  its 
proper  fituation. 

At  length,  by  treating  this  egg  ftill  more 
roughly,  I  fucceeded  fo  far  as  to  make  the  al¬ 
lentoies  fall  off  from  the  Frog ;  and  as,  in  fo 
doing,  I  wounded  the  creature,  I  could  difcern 
its  black  fluid  particles  flowing  into  the  allan¬ 
tois,  and  at  the  fame  time  difturbing  the  liquor 
of  the  amnion,  which  it  diftended,  thereby 
giving  it  the  fhape  of  a  Pear,  Fig.  ix.  a ;  I 
therefore  continued  this  operation,  till  every 
part  of  the  allentoies  was  thoroughly  expanded 
by  the  fluid  particles  of  the  wounded  fisetus  j 
as  may  be  feen  in  the  tenth  figure,  done  after 
nature,  but  enlarged.  With  all  this  harfli 
ufage,  I  had  not  as  yet  broken  any  of  the  mem¬ 
branes. 

I  next  took  a  furvey  of  the  Frog’s  infide  j 
but  I  difcovered  nothing  diftinCt  enough  to  de¬ 
ferve  mention.  I  could  only  difcern  the  little 
grains  I  have  already  defcribed,  and  from 
which,  as  from  a  congeries  of  coagulated  and 
united  globules,  this  little  animal  feems  to  de¬ 
rive  its  origin.  The  menftruums  had  pro¬ 
duced  in  this  granulated  fubftance  a  beautiful 
variety  of  colours,  as  yellow,  white,  purple, 
and  many  others. 

The  obfervations  already  mentioned,  had 
thrown  fo  much  light  upon  the  fubjeCt  of  my 
prefent  inquiries,  that  the  third  day  after  the 
eggs  had  been  dilcharged,  Tab.  XLVIII.  (3), 
I  could  pretty  clearly  difcern  the  young  Frog 
floating  in  the  liquor  of  the  amnion,  and  fee 
that  it  was  now  gradually  expanding  itfelf. 
The  whole  egg  alfo  was  grown  much  larger, 
by  the  water  and  food  it  had  imbibed.  The 
albumen  that  lay  next  the  Frog  was  fomewhat 
whiter  than  before ■,  and  I  even  thought  that  I 
could  perceive  in  this  fubftance  fome  white 
veflels,  which,  as  I  fufpeCted,  might  ferve  to 
encreafe  the  white  of  the  egg,  and  convey  it 
to  the  embryo.  We  may  therefore  reafonably 
conclude  this  has  its  umbilical  veflels,  though 
too  fmall  to  be  difcerned.  I  unhappily  ne¬ 
glected  this  day  to  put  any  eggs  into  the  men¬ 
ftruums  I  had  prepared  to  coagulate  them,  and 
thereby  to  obtain  an  opportunity  of  looking  for 
thefe  umbilical  veflels. 

On  the  fourth  day  4444,  all  thefe  parti¬ 
culars  were  fo  vifible,  even  without  the  afiift- 
ance  of  a  microfcope,  as  not  to  leave  the  leaft 
room  to  doubt  of  their  exiftence;  efpecially  as 
the  colliquamentum,  or  white,  and  the  coats 
F  f  inveft- 
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inverting  the  embryo,  were  likewife  greatly  in- 
creafed  in  fize,  and  the  Frog  had  unfolded  and 
difplayed  itfelf  under  a  variety  of  forms  ;  as 
may  be  feen  in  the  figures  I  have  given,  to  re- 
prefent  them  of  their  natural  dimenfions. 

The  fame  was  to  be  feen  on  the  fifth  day, 
and  formed  a  mort  furprifing  and  beautiful  ap¬ 
pearance,  I  could  now  alfo  difcover  by  what 
means  the  chorion  and  amnion  dilate  them- 
felves  gradually,  in  the  middle  of  the  white. 
The  ring  alfo,  formed  by  the  white  veflels  of 
the  chorion  growing  round  its  circumference, 
was  now  extending  itfelf;  but  with  all  this, 
no  umbilical  veflels  yet  appeared  in  the  colli- 
quamentum  of  the  amnion,  though  this  liquor 
was  as  tranfparent  as  chryftal.  I  could  now 
alfo  mort  diftinCtly  difcern  the  divilion  of  the 
young  Frog  into  head,  thorax,  belly,  and  tail, 
as  well  as  the  manner  in  which  it  was  beauti¬ 
fully  adorned  about  its  thorax,  and  near  its 
head,  with  fome  black  fpines,  difpofed  like  a 
border,  and  highly  worth  our  notice,  as  I  fhall 
hereafter  explain.  All  thefe  things  may  be 
feen  in  the  figure,  number  5,  Tab.  XLV1II. 

I  murt  here  obferve,  that  I  could  not  now 
any  longer  difcover  the  allentoies ;  but  whether 
the  fight  of  it  was  intercepted  by  the  dilatation 
of  the  chorion  or  amnion,  or  whether  it  had 
only  confifted  originally  of  the  folds  of  thefe 
membranes,  or  in  what  other  manner  this  dif¬ 
ficulty  may  be  explained,  I  cannot  take  upon 
me  yet  to  determine.  It  was  matter  of  great 
entertainment  to  me,  this  day,  to  fee  the  em¬ 
bryo  Frogs  rolling  and  tumbling  about,  almofl; 
perpetually,  in  the  furrounding  amnion. 

On  the  middle  of  the  fixth  day  I  could  per¬ 
ceive,  that  fome  of  the  young  Frogs  had  dif- 
engaged  themfelves  from  the  chorion  and  am¬ 
nion,  and  deferted  the  albumen,  or  white  of 
the  eggs ;  whilft  others  were  only  preparing  to 
break  loofe,  and  others  again  had  not  even  at¬ 
tained  fo  much  rtrength  and  perfection  as  thefe. 

I  obferved  alfo,  that  fome  of  the  eggs  had  in- 
creafed  in  fize,  without  unfolding  themfelves ; 
and  thefe,  I  believe,  were  fuch  as  had  not  been 
impregnated  by  the  male’s  fperm.  I  after¬ 
wards  met  with  two  albumina,  or  whites, 
which  did  not  now  contain,  and  never  had 
contained,  any  Frogs,  though  I  could  difcern 
in  them  a  white  fpot ;  fo  that  perhaps  thefe 
were  imperfeCt  eggs,  which  had  dropt  from 
the  ovary  with  the  reft,  and  had  received 
equally  with  them  their  proportion  of  albumen, 
in  parting  through  the  tubes.  Thus  did  I,  in 
this  fubjeCt,  difcover  a  great  many  of  Nature’s 
miraculous  operations. 

The  tenth  day  (10)  I  had  the  pleafure  of 
feeing  the  young  Frogs,  which  had  deferted 
their  albumina,  in  an  almoft  perpetual  motion, 
fwimming  alternately  to  this  their  primitive 
habitation,  and  then  from  it  again,  for  the  fake 
of  reft  and  food.  Thefe  Frogs  were  of  the 
form  reprefented  by  the  figure,  number  io, 
and  they  were  grown  very  little  larger ;  but  I 
thought  it  very  remarkable,  that  the  little  black 
appendages,  like  borders,  before  mentioned, 
were  greatly  increafed  in  bulk.  Thefe  fpines, 
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it  is  probable,  were  intended  by  Nature  to 
aflift  the  little  animal  in  fwimming,  as  well  as 
in  remaining  quiet  and  repcfing  itfelf  in  the 
white.  They  greatly  added  to  the  beauty  and 
Angularity  of  its  appearance,  according  to  the 
judgment  I  had  at  firft  fight  formed  of  them. 

On  the  15th  I  diligently  lurveyed,  through 
the  microfcope,  the  external  parts  of  the  young 
Frog,  as  I  have  reprefented  in  two  ieparate 
figures,  of  its  natural  fize,  in  Fig.  xi.  and 
in  Fig.  xii,  a ,  of  the  fize  given  by  the  micro¬ 
fcope,  when  laid  upon  its  back.  I  could  now 
moft  plainly  difcern  its  divifion  into  head,  tho¬ 
rax,  belly,  and  tail.  The  eyes  lay  on  each 
fide  of  the  head,  Fig.  xn.  a  a ,  and  were  be¬ 
ginning  to  projeCt  a  little,  though  they  ftill 
appeared  as  if  they  were  fhut.  On  the  fore 
part,  between  the  eyes,  appeared  the  animal’s 
wide  mouth,  b.  A  little  lower  than  the  head, 
there  were  fixed  to  the  thorax  feveral  particles 
in  two  arrangements,  twelve  on  a  fide,  very 
much  refembling,  in  form,  the  little  fimbriated 
appendages  already  mentioned ;  which  1  here 
reprefent  as  riling  from  the  fides  of  the  body, 
cc.  I  obferved,  that  the  little  Frog  could  ex¬ 
pand  thefe  particles  at  pleafure,  and  draw  them 
up  towards  the  abdomen,  and  afterwards  re¬ 
duce  them  to  their  former  fituation.  The 
divifion  of  the  thorax  and  abdomen  was  pretty 
diftind.  In  the  belly  lay  an  inteftine,  which 
fwelled  beyond  the  external  furface ;  and,  tho’ 
not  completely  coiled,  formed  a  great  variety 
of  windings  in  its  way  to  the  root  of  the  tail, 
where  it  at  laft  feemed  to  terminate,  d.  The 
e  e  tail  on  each  fide  was  fomewhat  tranfparent, 
but  more  opake  in  the  middle,  owing  to  its 
being  thicker  thereabouts,  and  to  its  having 
alfo  there  a  great  many  cartilaginous  parts, 
each  furnifhed  with  its  peculiar  mufcles  for 
moving  the  tail.  I  could  therefore  plainly  dif¬ 
cern,  that  this  cartilaginous  and  mufcular  por¬ 
tion  of  the  tail,  extended  to  its  very  extremity, 
f,  in  the  midway  between  the  two  membra¬ 
naceous  lateral  one.  The  fkin  of  this  young 
Frog,  viewed  with  the  microfcope,  looked  ex¬ 
actly  as  if  it  was  thick  fet  -  with  black  fpots, 
upon  a  lighter  ground,  which  appeared  in  their 
interfaces. 

On  my  difieCting  this  animal,  and  opening 
its  abdomen  for  the  firft  time,  the  inteftine  ap¬ 
peared  very  confpicuous;  but  fo  delicate,  that, 
with  the  flighted:  handling,  it  diflolved  into  a 
great  many  globular  particles ;  as  did  likewife 
the  appendages,  which  were  difpofed  with 
great  art,  like  beautifal  round  fpots,  on  each 
fide  of  the  thorax.  Even  the  fkin  itfelf,  when 
handled,  fell  into  particles  of  the  fame  form. 

I  could  not  difcover  the  ftomach,  on  account 
of  this  wonderful  tendernefs  of  the  animal’s 
internal  parts.  I  thought,  indeed,  I  faw  the 
heart ;  but  I  could  not  perceive  either  blood  or 
veflels.  The  contents  of  the  thorax  fell  alfo 
into  little  globules,  in  the  fame  manner  with 
the  other  parts  already  taken  notice  of.  The 
eyes  exhibited  themfelves  much  more  diftinCHy 
within  the  head,  than  in  its  outfide.  The  car¬ 
tilaginous  rudiments  of  the  tail  were  grown  to 
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fuch  a  degree  of  firmnefs,  that  I  could  but  juft 
feparate  them  from  the  adjacent  parts.  Tho’ 
the  tail  moved  about  pretty  violently,  I  could 
not  clearly  notwithftanding  difcover  its  mufcles, 
as  well  becaufe  they  were  extremely  minute, 
as  becaufe  the  fame  wonderful  fluidity  and 
fpherical  configuration  fhewed  itfelf  in  the 
parts  of  thefe  organs  of  motion.  However, 

I  could  plainly  perceive  them  growing  in  an¬ 
other  little  Frog,  near  the  root  of  the  tail. 
The  colour  of  the  animal’s  internal  parts  was 
a  dark  gray.  This  proved  another  obflacle  to 
my  anatomical  inquiries,  by  cauflng,  in  all 
their  appearances,  an  immediate  confuflon.  I 
could  difcover  nothing  more  than  I  have  al¬ 
ready  mentioned  in  fome  of  thefe  Vermicles  of 
Frogs,  which  I  had  fet  apart  as  larger,  and 
conlequently  fitter  for  diffe&ion  than  others* 

I  could  only  obferve,  that  thofe  round  particles 
or  grains,  of  which  I  faid,  at  my  fetting  out, 
that  the  eggs  confifted,  went  like  wife  to  com- 
pofe  the  fkin  and  internal  parts  of  the  Frog. 
A  circumftance  that  could  not  fail  of  furprifing 
me  greatly,  and  the  more  fo,  as  they  were  con- 
fiderable  and  diftindt  enough  to  be  feen  with 
a  common  microfcope. 

At  this  time,  namely,  on  the  2d  of  May,  I 
caught  a  Frog,  which  had  not  as  yet  difcharged 
her  eggs ;  for  which  reafon  I  opened  her,  and 
fed  with  them  my  young  Frogs.  This  ani¬ 
mal’s  miffing  the  ufual  feafon  for  this  opera¬ 
tion,  might  be  owing  to  her  wanting  a  male, 
or  to  her  being  in  a  fickly  condition.  Be  that 
as  it  will,  her  eggs  did  not  unfold  themfelves 
on  being  thrown  into  the  water,  like  the 
others. 

On  the  twentieth  day  of  thefe  experiments, 
which  was  the  7th  of  May,  the  fimbriated 
appendices,  Tab.  XLVI1L  Fig.  xii.  cc,  had 
begun  to  difappear ;  and  were  no  more  to  be 
feen  on  one  fide  of  a  Frog,  fomewhat  bigger 
than  the  reft.  This  made  me  eager  to  inves¬ 
tigate  the  caufe  of  fuch  a  change,  efpecially 
as  the  appendages  of  the  left  fide,  which  had 
not  as  yet  totally  vanifhed,  ftill  continued  in 
motion.  In  the  courfe  then  of  my  inquiries 
for  this  purpofe,  I  obferved,  that  the  fkin  of 
the  body,  which  lay  between  thefe  particles, 
had  grown  over  fo  as  to  cover  entirely  that  of 
the  right  fide  ;  and  had  already  begun  to  take 
in,  after  the  fame  manner,  the  particle  on  the 
left.  I  afterwards  difcovered,  that  the  two 
particles  I  have  exhibited  as  lying  on  the  ani¬ 
mal’s  thorax,  under  its  head,  with  a  direction 
downward,  had  each  of  them  a  paffage  to 
that  part  under  the  fkin,  which  appeared  to 
extend  towards  the  fimbriated  appendages ; 
but  I  could  not  be  fure  of  this  circumftance, 
on  account  of  the  extreme  tendernefs  of  all 
thefe  parts  in  the  young  Frog.  However,  I 
hence,  with  great  reafon,  fufpe&ed  that  thefe 
particles  might  afterwards  poflibly  grow  into 
the  young  Frog’s  branchias ;  for  I  alfo  obferved, 
that  the  particle,  which  the  fkin  had  already 
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over-run  On  every  fide,  had  like  wife  loft  fome¬ 
what  of  its  original  appearance  and  form. 

The  protuberant  inteftines  might  now  be 
more  eafiiy  difcerned ;  and  their  termination, 
at  the  place  already  mentioned,  Tab.  XL\TIL 
Fig.  xii.  d ,  was  become  much  more  confpi- 
cuous.  The  pulfations  of  the  heart,  at  this 
period  very  ftrong,  were  likewife  very  vifible 
through  the  tranfparent  fkin  *.  In  the  tail 
the  cartilaginous  vertebras,  and  the  mufcles 
fixed  to  them  on  each  fide,  fhewed  them¬ 
felves  very  diftindtly,  and,  in  a  beautiful  man¬ 
ner,  refembled  a  goofe-quill  branching  on  both 
fides  into  fmaller  feathers ;  for  thus,  nearly, 
thofe  mufcles  hung  to  the  cartilages  which 
they  were  to  move* 

In  diffedting  the  little  animal,  I  found  its  in¬ 
teftines  were  increafing  every  way  by  degrees, 
but  in  length  efpecially  5  to  favour  the  increafe 
this  way,  they  were  rolled  up  into  coils,  on  ac¬ 
count  of  the  fhortnefs  of  the  body  in  which 
they  lay.  But  they  were,  however,  as  yet  ten¬ 
der,  and  their  external  coats  ftill  confifted  of 
little  globules.  I  could  now  juft  difcern  the 
ftomach,  as  likewife  the  liver  and  gall-bladder 
of  an  aqueous  or  watry  colour,  and  compofed 
likewife  of  fpherical  particles.  The  entire  liver 
confifted  alfo  of  grains  of  the  fame  form,  and 
the  very  heart  itfelf,  which  I  took  panting  out 
of  the  body,  and  at  every  fyftoie  ufed  to  fill 
with  thofe  grains,  the  little  tide  of  whitifh 
blood  it  drove  into  the  arteries. 

Upon  the  whole,  it  was  manifeft,  that  the 
heart  was  formed  in  the  little  Frog,  in  much 
the  fame  manner  with  that  of  Chickens,  ac¬ 
cording  to  the  account  given  us  of  them,  by 
that  illuftrious  anatomift,  Marcellus  Malphigi. 
The  blood-veffels  alfo,  now  fhewed  themfelves. 
The  eyes,  and  all  their  humours  ftill  confifted 
of  little  globules ;  as  did  even  the  black  part 
of  the  Uvea.  The  mouth,  contradted  like  the 
mouths  of  Fifties,  was  grown  a  great  deal 
more  wide  and  fpacious,  tho’  not  fo  large  in 
proportion,  by  many  degrees,  as  that  of  a  Frog, 
arrived  at  its  full  growth  ;  or  even  of  a  young 
Frog  that  has  juft  thrown  off  its  tadpole  fkin  ; 
as  fhall  be  illuftrated  with  a  figure  in  its  pro¬ 
per  place.  As  to  the  particles  which  formerly 
lay  on  the  outfide  of  the  thorax  below  the 
mouth.  I  could  no  longer  fee  any  thing  of 
them ;  nor  have  I  made  any  other  obfervations 
concerning  thefe  appendages,  befide  thofe  al¬ 
ready  mentioned. 

May  the  twenty-third,  which  was  the  twenty- 
fixth  day  after  the  young  Frogs  had  left  their 
white  fubftance,  I  received  a  fupply  of  little 
Frogs  from  the  country,  in  a  flat-bottomed 
earthen  pot. 

Having  before  diffedted  all  thofe  that  I  had 
hatched  and  and  raffed  myfelf,  left  the  little 
animals  fhould  be  killed  in  the  paffage  by  the 
continual  tofiing  of  the  water  ;  and  in  order  to 
afford  them  refting  places,  I  ordered,  by  way 
of  prefervation,  that  the  pot  fhould  be  nearly 


*  No  creature  affords  more  entertainment  or  inftruflion,  by  the  microfcope,  than  the  Frog.  The  animalcules  in  the  femen  of 
the  male  we  have  already  mentioned.  The  circulation  of  the  blood  is  feen  in  the  mefenterv,  bv  the  help  of  the  foiar  microfcope, 
more  beautifully  than  in  any  other  creature. 

filled 


iió  The  BOOK  of 

filled  with  duckweed  :  and  have  with  this  foft 
matter,  only  a  little  water.  This  contiivance 
anfwered  fo  well,  that  I  received  all  the  Fiogs 
in  good  condition.  The  fmalleft  fpecies  of 
them  was  of  the  fize  exhibited  in  th§  the  thir¬ 
teenth  figure,  Tab.  XLVIII.  Fig.  xm.  and 
thefe  were  the  Frogs  I  now  took  under  my 
confideration,  as  I  had  fet  out  by  confidering 
thofe  of  the  fmalleft  kind.  This  pot  contained 
a  good  many  Frogs  of  twice  the  fize  of  the 
former,  but  they  were  the  offspring  of  a  larger 
fpecies ;  fo  that  I  only  made  ufe  of  them  to  ob¬ 
tain  better  notions  concerning  fuch  parts  of  the 
animal,  as  I  had  before  difcovered  them  in  the 
fmaller  fpecies.  It  is  now  time  to  defcribe  the 
many  curious  things  that  occurred  in  the  courfe 
of  my  fuperficial  furvey  and  anatomical  in¬ 
quiry. 

The  firft  thing  that  appeared  worth  notice, 
without  diffedtion,  was  the  wonderful  contri¬ 
vance  and  conftrudtion  of  the  mouth,  Fig. 
xm.  a.  But  as  thefe  parts  of  the  young  Frog 
are  too  fin  all  to  be  properly  reprefented  in 
figures  of  their  natural  fize,  I  fhall  rather  ex¬ 
hibit  them  as  they  appear  thro’  the  microfcope, 
on  laying  the  creature  upon  its  back,  with  its 
vifcera  feparated  one  from  another.  The  ex¬ 
ternal  opening  of  young  Frogs  mouths,  is  by 
no  means  placed  in  the  anterior  extremity  of 
the  head,  as  it  is  in  moft  Fifties,  and  even  in 
grown  up  Frogs,  but  opens  in  the  thorax  a 
little  deeper  under  the  head,  as  in  the  Shark, 
fo  that  the  young  animal  is  obliged  to  turn 
itfelf  on  its  back,  in  order  to  feize  any  thing 
that  floats  upon  the  furface  of  the  water  ;  and 
I  have  often  feen  it  throw  itfelf  into  this  pof- 
ture,  either  when  it  happened  to  be  very  hun¬ 
gry,  or  intended  to  difcharge  the  air  from  its 
lungs :  upon  thefe  occafions,it  turned  fo  nimbly, 
that  my  eye  could  fcarce  follow  it. 

The  aperture  of  its  mouth  confifts  of  an  un¬ 
der  jaw  aa,  Tab.XLIX.  Fig.  i.  and  a  upper 
oneZ>,  both  moveable,  of  an  extreme  black- 
nefs,  and  armed  with  very  fmail  teeth  like  a 
faw,  with  which,  confidering  its  ftrength  and 
fize,  the  little  animal  is  able  to  bite  exceeding 
hard.  Thefe  parts  feem  to  be  made  of  a  flen- 
der,  horny,  and  pretty  flexible  bone.  There 
are,  moreover,  both  above  and  below  the  open¬ 
ing,  a  great  many  little  horny  bones  of  the 
fame  kind,  furnifhed  with  a  multitude  of  little 
black  teeth.  All  thefe  little  bones  are  placed 
upon  fome  mufcular  and  very  white  plaits, 
which  ferve  the  animal  like  fo  many  lips,  and 
fhut  its  mouth,  or  keep  it  fhut;  they  firft  feize 
the  prey  it  aims  at,  and  then  help  it  to  draw 
gradually  into  its  mouth  the  food  it  has  taken 
hold  of  :  for  this  reafon  the  young  Frog  can 
move  open  and  clofe  all  thefe  mufcular  parts 
in  a  great  variety  of  ways.  The  fkin  lying  on 
each  fide  beneath  the  mouth,  confifts  of  a 
great  number  of  white  papillae  cc  ;  fo  that  it 
affords  in  the  Frog  itfelf  a  very  beautiful  ap¬ 
pearance.  A  little  lower  down  are  the  protu¬ 
berant  eyes  dd.  The  fkin  that  covers  thefe  and 
every  other  part  of  the  body  are  moft  neatly 
coloured  like  variegated  marble  with  gold  liars 
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and  fpots  as  it  were  upon  a  black  ground.  This 
animal,  when  turned  fo  as  to  lie  on  its  back, 
ftiews  on  the  forepart  above  the  eyes,  its  noftrils, 
thro’  which  it  breathes,  lifting  the  head  for  that 
purpofe,  a  little  above  the  furface  of  the  water ; 
and  on  this  occafion  it  moves  thofe  parts,  which 
it  alternately  expands  and  contradis,  in  a  very 
elegant  manner. 

On  opening  at  this  time  the  little  animal’s 
thorax,  there  appear  very  diftindtly  in  this  part, 
and  a  little  below  the  place  where  the  bone  of 
the  breaft  grows,  the  branchias,  or  gills,  di¬ 
vided  on  each  fide  into  four  primary  orders, 
or  rather  ranges  ee.  We  may  even  fee  how 
each  of  thefe  orders  is  again,  as  it  were,  fub- 
divided  into  a  great  many  globular  prominent 
parts,  along  which  the  blood-veffels  run  in  vaft 
numbers,  and  in  an  uncommon  and  very  beau¬ 
tiful  manner.  At  the  fame  time  the  lungs  are 
alfo  feen  lower  down  in  the  abdomen  fj,  and 
they  are  almoft  always  found  fwelled  with  air, 
in  the  manner  I  have  reprefented  the  right  por¬ 
tion  of  them;  where  I  have  likewife  taken  oc- 
calion  to  exhibit  the  blood-veffels  difpofed  over 
this  organ.  The  left  portion  is  reprefented  as 
it  appears  when  collapfed ;  for  then  there  re¬ 
mains  in  it  but  a  very  inconfiderable  portion  of 
air,  which,  on  account  of  the  extreme  delicacy 
and  tranfparency  of  the  membranes  confti- 
tuting  the  pulmonary  lobes,  appears  no  other- 
wife  than  as  a  naked  bubble  of  air,  lying  ex¬ 
ternally  on  the  part  whofe  continuation  really 
enclofes  it. 

This  is  a  moft  curious  obfervation,  as  it  in¬ 
forms  us  there  is  an  animal,  which,  at  one  and 
the  fame  time,  has  both  gills  and  lungs,  both 
ferving  to  circulate,  cool,  alter,  and  purify  the 
blood.  It  is  probable  the  air,  in  this  creature, 
mixes  with  the  blood  in  its  paffage  through  the 
lungs ;  and  that  afterwards,  in  company  with 
this  fluid,  it  vifits  every  part  of  the  body;  whilft 
the  water,  by  palling  thro’  the  mouth  at  the 
gills,  has  at  the  fame  time  the  very  fame 
effedh 

Thefe  gills  are  no  other  than  the  little  fim¬ 
briated  appendages,  which  I  reprefented  bigger 
than  the  life,  in  Tab.  XLVIII.  Fig.  xii.  as 
hanging  on  the  outfide  of  the  body ;  and 
which,  on  being  taken  in  by  the  creature  in  its 
growth,  are  now  advanced  to  the  important 
office  of  gills.  It  is  in  this  manner  exactly, 
that  the  vitellus  of  the  Chicken,  which  at  firft 
lies  without  the  abdomen,  comes  afterwards 
by  degrees  to  be  fhut  up  in  the  belly,  as  Dr. 
Steno  firft  defcribed  this  natural  procefs,  which 
he  likewife  illuftrates  with  an  accurate  figure ; 
and  immediately  after  him,  that  curious  Eng- 
lifhman,  Walter  Needham:  for  thefe  two 
gentlemen,  who  were  quite  unacquainted  with 
each  other,  made  this  difcovery  at  the  fame 
time,  in  different  countries.  Thefe  borders  or 
edgings  are  very  difcernibl’e  on  the  little  Frog’s 
firft  appearance  from  within  its  albumen,  and 
while  they  continue  on  the  outfide  of  the  body. 
The  learned  Oligerus  Jacobaeuswas  acquainted 
with  thefe  particles,  as  appears  by  his  being 
the  firft  who  gave  a  figure  of  them,  with  a 
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fhort  explanation,  in  which  he  juft  takes  notice 
of  their  difappearing  in  time;  but  this  circum- 
ftarice  might  be  eafily  known,  and  without  the 
help  of  diffedtion,  and  I  took  notice  of  it  myfelf 
more  than  twelve  years  ago.  The  gills  hereto¬ 
fore  defcribed,  may  be  likewife  feen  within  in  the 
Frog’s  mouth,  through  which  the  water  flows 
upon  them,  and  is  then  difcharged,  after  alter¬ 
ing  the  blood  that  paffes  through  thefe  organs. 

Nor  could  I  ever  yet  difcover,  that  thefe  bran¬ 
chiae  or  gills,  have  any  openings  on  the  fides  of 
the  body,  as  is  ufually  the  cafe  in  fillies. 

Here  it  may  be  probably  afked,  whether  the 
blood  circulates  in  the  young  Frog,  both  through 
the  gills  and  lungs  ?  This  1  cannot  abfolutely  de¬ 
termine;  for  whilfl  I  was  engaged  in  thefe  ob- 
fervations,  I  was  difturbed  with  the  cafes  of 
many  who  were  dangeroufly  lick,  which  pre¬ 
vented  my  having  time  and  leifure  for  examining 
this  matter  in  the  largefl  young  Frogs,  one  of 
which  I  have  reprefented,  Tab.  XL  Vi.  under 
No.  V.  otherwife  I  had  refolved  to  render  thefe 
obfervationson  the  generation  and  change  of  young 
F rogs  as  complete  as  poffible.  I  mufl:  therefore  de¬ 
fire  the  reader  to  accept  what  I  now  exhibit  on 
this  fubjedl,  as  the  prelude  only  of  a  more  per¬ 
fect  work,  to  be  hereafter  publilhed.  Though 
I  have  already  obferved  many  things  concerning 
this  matter,  I  have  not  fuch  confidence  in  my 
memory,  as  to  prefume  to  publilh,  before  1  re¬ 
examine  them. 

In  order  to  make  fome  anfwer  from  my  for¬ 
mer  obleivations  to  the  quellion  I  have  juft  now 
propofed,  i  am  thoroughly  perfvvaded,  that  the 
o  eateft  part  of  the  blood  circulates  in  the  young 
Frog  through  the  gills ;  and  that  only  a  (mail 
part  of  it  is  conveyed  through  the  lungs ;  and 
this  dtfigned  probably  only  to  nourilh  them,  and 
to  fuppiy  the  remaining  mafs  of  blood  with  air. 
The  reafon  why  I  propofe  this  opinion  is,  that 
only  a  very  fmall  portion  of  the  blood  circulates 
thus  in  full  grown  Frogs,  in  which  the  gills,  be¬ 
ing  probably  thrown  off  with  the  laft  fkin  which 
the  Tadpole  cafts,  wholly  difappear ;  and,  on 
the  other  hand,  the  greateft  part  is  after  this  dif- 
tributed  into  the  whole  body,  out  of  the  heart 
through  the  arteries,  without  touching  the  lungs. 
This  is  made  evident  in  a  letter,  which  I  formerly 
wrote  to  the  celebrated  Oldenburg,  fecretary  to 
the  royal  fociety  of  London,  and  which  is  to  be 
found  in  the  philofophical  tranfadfions  of  that  fo¬ 
ciety.  I  hope  alfo,  that  by  this  obfervation,  I 
have  at  length  proved  it,againft  the  opinion  of  the 
famous  Maipighius  and  Needham,  who  think 
the  blood  is  perfedfed  in  the  lungs ;  that  fan- 
guification,  or  the  making  of  blood,  muft  be 
wholly  attributed  to  the  liver.  I  am  perfuaded, 
that  I  can  demonftrate  it  very  eafily :  though 
fome,  ftimulated  with  envy  and  vain  glory,  bark 
againft  it,  like  dogs  againft  the  glittering  bright- 
nefs  of  the  moon.  My  experiments  concerning 
this  matter,  indeed,  penetrate  further  than  any 
perfon  hath  ever  probably  thought.  But  I  return 
to  the  Tadpole  or  young  Frog. 

The  heart,  Tab.  XLlX.  Fig.  i.  g,  is  placed 
between  the  gills  in  the  Tadpole  ;  and  out  of  it, 
one  may  very  difiin&ly  fee  produced  the  great 
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artery:  this  is  divided  into  two  branches;  and 
thefe  are  further  divided  into  very  confpicuous 
fprigs  or  fhoots,  which  have  all  gills  annexed  to 
them  :  but  whether  home  of  thofe  branches  are 
likewife  tranfmitted  to  the  lungs,  as  is  the  cafe 
in  full  grown  Frogs,  1  could  not  at  this  time, 
for  the  reafons  beforementioned,  examine :  I  am 
ftill  doubtful  alto,  whether  all  thefe  fhoots  are 
diftributed  to  the  gills  alone. 

Near  the  heart  is  placed  the  auricula  b,  which 
has  not  yet  luch  a  fituation  or  figure,  as  it  has  in 
full  grown  Frogs.  But  in  the  examination  of 
the  auricula,  and  its  vefiels,  I  have  not  yet  ar¬ 
rived  fo  far  as  to  fatisfv  myfelf:  therefore,  I 
cannot  exactly  declare,  whether  thofe  two  veins, 
which  I  delineate  under  the  Auricula,  reach  to 
the  gills,  and  carry  back  the  blood  from  them 
to  the  heart,  or  whether  they  communicate  with 
the  vefiels  of  the  lungs.  All  thefe  matters  fiill 
remain  to  be  inquired  into.  But  for  this  reafon, 
I  do  not  fcruple  to  delineate  thofe  parts,  as  they 
appeared  to  me,  without  examining  them  more 
exactly. 

Below  thofe  two  veins  is  fituated  the  vena 
cava  and  liver,  /;  this  I  obferved  to  be  divided,  as 
it  were,  into  four  lobes :  it  is  at  this  period 
whitifb,  and  fomewhat  redifh.  It  is  plainly 
difcovered,  that  the  liver  iscompofed  of  very  re¬ 
gular  glandulous  granules,  which  one  may  take 
for  very  fmall  glands.  Near  the  liver  in  the 
Tadpole  is  placed  the  gullet,  k,  which  defcends 
from  the  mouth  to  the  fiomacb,  and  is  deline¬ 
ated  here  in  that  form.  But,  in  order  to  avoid 
confufion,  I  delineate  the  gall-bladder,  /,  near 
the  other  fide  of  the  gullet.  That  little  bag  of 
gall  was  at  this  time  of  a  white,  diaphanous  hue: 
nay,  the  bile  itfelf  was  limpid  and  perfpicuous, 
and  without  any  bitternefs ;  though  in  the  full 
grown  Frogs,  it  is  fometimes  fo  green  and  fluid, 
that  it  may  be  ufed  to  draw  lines.  The  fluidity 
of  the  gall  feems  to  me  to  depend  on  its  piercing 
bitternefs,  which  is  manifefi:  fome  months  after¬ 
wards,  if  paper,  rubed  over  with  fuch  gall,  be  put 
into  the  mouth.  The  fpleen  in  theTadpole  is  very 
fmall,  triangular,  but  fomewhat  irregular,  and 
much  more  red  than  the  liver :  this  is  likewife 
the  cafe  in  full  grown  Frogs. 

There  was  nothing  more  beautiful  to  obferve 
in  this  diffedtion,  than  the  courfe  of  the  gullet, 
ftomach  and  inteflines ;  for  thefe  parts  were  ob¬ 
ferved  to  be  very  admirably  convoluted  in  the 
body  of  the  Tadpole.  The  firfi  finus,  into  which 
the  gullet  was  twifled,  v  as  about  the  liver,  Tab. 
XLIX.  Fig.  i.  m,  under  which  I  have  delineat¬ 
ed,  a  certain  portion  of  the  mefentery,  toge¬ 
ther  with  its  blood  vefiels.  The  fiomach  was 
in  the  beginning,  and  in  its  fiate  of  accretion, 
like  a  piece  of  red  flefh,  which  being  partly  fitu¬ 
ated  over  the  gullet  and  fmall  guts,  began  o  to 
fwell  and  grow  thick.  But  there  was  likewife 
obferved  a  great  number  of  blood  vefiels,  which 
diflributing  themfelves  through  the  fiomach, 
formed  as  it  were  a  beautiful  net. 

1  here  difcovered  moll  clearly,  that  the  fio¬ 
mach  in  the  beginning  of  the  young  Frog’s  ac¬ 
cretion,  did  not  yet  perform  its  office,  which  was 
in  the  mean  time  performed  by  its  gullet  and 
G  g  inteflines 
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inteftines,  which  were  for  that  reafon  made  pro¬ 
portionally  larger  and  longer  in  the  young  Frog, 
than  even  in  the  full  grown  one.  On  ineafur- 
ing  the  length  of  the  inteftines  in  this  little  crea¬ 
ture,  I  obferved  it  to  be  five  inches.  When  I 
thoroughly  viewed  the  contents  of  the  gullet, 
ftomach  and  fmall  guts,  I  obferved  they  were  all 
of  the  fame  nature,  and  contained  fome  parts,  of 
aquatic  plants,  little  grains  of  fand,  clay  or  mud. 
Therefore,  when  I  fed  thefe  young  Frogs  with 
Duckweed  for  fome  time  in  my  chamber,  in 
ftone  bafons,  I  obferved  that  they  eat  all  the 
roots  of  it  fo  clean,  that  none  remained  ;  but  not 
the  round  little  part  or  leaf,  which  is  full  of  air, 
and  fwims  on  the  furface  of  the  water.  But  af¬ 
terwards,  when  they  had  nothing  to  eat  under 
the  water,  I  obferved  them  continually  rolling 
about  on  their  back  for  hunger,  and  conftantly 
catching  the  refidue  of  the  Duckweed  in  their 
mouth,  though  it  was  too  big  for  them  to  fwal- 
low. 

At  the  fame  time,  I  obferved  alfo,  that  the 
orbicular  leaf  of  the  Duckweed  is  not  only  full 
of  air-bubbles,  and  for  that  reafon  neceflarily 
floats  on  the  furface  of  the  water;  but  that  even 
its  very  root  of  the  plant,  contains  air,  tho’  not 
in  a  proportional  quantity:  this  is  probably  the 
reafon  why  the  root  fubfides.  I  further  obferved, 
that  the  extremity  of  the  peduncle,  or  root  of 
the  Duckweed,  is  thicker  in  proportion,  and 
more  porous  than  the  ftalk  itfelf :  and  confe- 
quently  the  nourifhment  feemed  to  me  to  pene¬ 
trate  through  that  extremity  to  the  leaves.  I 
likewife  obferved,  that  when  I  nurfed  up  one 
plant  of  Duckweed  in  a  bafon  of  water,  and  ex- 
pofed  it  to  the  rays  of  the  fun,  it  infeniibly  put 
forth  many  roots ;  nay,  that  the  very  leaf  of 
thefe  little  plants  multiplied  and  increafed  into 
two,  three,  or  four  other  leaves ;  the  leaf:  of 
which,  afterwards  feparating  from  the  parent, 
formed  feveral  other  fmall  ones ;  fo  that  this 
little  plant  feemed  to  multiply  itfelf  without  feed, 
in  a  very  fhort  time.  I  had  indeed  refolved,  yet 
more  accurately,  to  inveftigate  and  delineate  thefe 
things ;  but  the  reafons  before  mentioned,  have 
likewife  diverted  me  from  this  refolution. 

Some  years  ago,  examining  the  tubercles, 
which  are  found  on  the  back  of  Fern-leaves,  I 
obferved  that  they  confided  of  fome  thin  plates, 
or  laminae,  in  which  the  pods,  containing  the  real 
feeds  of  the  plant,  were  enclofed  :  though  many 
authors  deny  that  this,  and  fuch  like  fpecies  of 
plants  have  any  feed  *.  Since  the  art  and  ftruc- 
ture  obfervable  in  thefe  pods  is  admirable,  I  Shall 
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give  a  brief  defcription  of  them,  until  I  have 
time  to  delineate  them  magnified  ;  as  I  have  for¬ 
merly  done  to  oblige  Dr.  Arnold  Syen,  proftflor 
of  botany,  to  whom  I  freely  communicated  this 
uncommon  obfervation,  fince  it  regarded  his 
profeilion  :  of  which,  however,  no  iurther  no¬ 
tice  need  be  taken  here. 

Thofe  pods  are  of  a  round  figure,  and  are 
compofed,  as  it  were,  of  two  hemifpheres, 
placed  clofe  to  each  other ;  but  they  may  be 
parted  in  the  middle.  About  this  joint  or  team 
is  beautifully  twiffed  a  little  herbaceous  cord, 
which  keeps  the  two  fegments  of  the  pod  in 
their  fituation.  One  extremity  or  halts  of  this 
little  rope  grows  to  the  fern-leaf ;  but  the  other 
is  affixed  to  the  lower  hemifphere  of  the  pod  ; 
and  at  length,  after  furrounding  the  whole  pod, 
it  terminates  in  the  upper  part  of  it. 

In  the  cavity  of  this  pod  the  Fern-feed  lies, 
and  it  is  indeed  fo  fmall,  that  it  is  with  great 
difficulty  to  be  difcerned  by  the  naked  eve  ; 
and  when  blown  upon,  it  vanifhes  into  the"  air 
like  fine  duff. 

But  this  is  only  a  fmall  part  of  thofe  beauties 
that  are  obferved  about  the  pod,  and  its  cord. 
I  beg  leave  to  obferve  from  hence,  that  when 
the  feed  grows  ripe  on  the  infide,  and  the  pod 
dries  away,  then  the  cord,  twiffed  round  the 
pod  like  a  rope,  is  fo  ftrongly  curled,  on  ac¬ 
count  of  its  contorfions,  that  it  makes  the  pod 
fly  into  two  parts,  and  forces  a  paflage  for  the 
feed  to  difperfe  itfelf. 

This  may  be  feen  clearly  and  diftincftly,  if 
the  feed  be  examined  in  autumn  with  a  micro- 
fcope  :  for  as  the  head  is,  under  this  infpedtion, 
very  near  this  feed,  I  have  often  obferved,  that 
a  great  number  of  thefe  pods,  burft  afunder 
by  force  of  the  twiffed  cords,  which  are  con¬ 
tracted  by  the  breath  and  heat  of  the  body, 
and  the  feed,  is  by  this  means  thrown  out. 
But  thefe  things  are  only  faid  occafionally  in 
this  place  'j-. 

The  pancreas  in  the  Tadpole  was  obferved, 
Tab.  XLIX.  Fig.  i.  y>,  to  be  fituated  near  the 
ftomach,  and  compofed  of .  diflinCtly  confpi- 
cuous  glandules.  Below  the  ftomach  appeared 
q  the  fmall  gut,  with  its  blood-veflels  and  con¬ 
tents,  which  were  of  a  greeniffi  tranfparent 
colour.  But  the  convolutions  of  the  inteftines 
exhibited  the  moff  beautiful  fight  of  all ;  for 
thefe  were  orderly  and  regularly  rolled  v t  into 
two  diffindi  ferpentine  forms.  One  of  their 
extremities  was  joined  to  the  reólum,  j,  which 
at  length  conffituted  the  fundament  between 


*  Every  part  of  natural  hiftory  is  greatly  improved  oflate  time.  This  author  find  difcovered  the  feeds  of  Fern,  unknown  to  for¬ 
mer  writers;  and  we  have  fince  difcovered  thofe  of  Duckweed,  which  were  unknown  to  him.  This  little  plant  is  now  known  to 
produce  its  like  in  the  manner  of  all  others.  Small  as  the  whole  plant  is,  it  produces  flowers  of  all  kinds  from  the  fame  root.  In 
lome  of  them  are  the  filaments,  two  in  number,  and  a  Angle  ftyle  riflngfrom  a  fm?.ll  oval  rudiment  of  a  fruit  :  in  others,  there  are 
no  filaments,  but  only  the  rudiment  of  a  fruit  with  its  fcyle.  '  ■  he  cap  which  contains  thefe,  is  alike  in  both  kinds  ;  it  is’  rounded, 
and  fpbts  on  one  fide  :  there  are  no  petals  in  either  flower.  The  rudiment  of  a  fruit  decays,  and  comes  to  nothin^  in  thofe  flowers 
whic.i  nave  the  filaments  with  it ;  but  in  the  others  it  becomes  a  globous  feed  veflel,  terminated  by  a  point,  and  contains  feveral  ob¬ 
long  feeds.  This  is  eflablifhed  on  the  opinions  of  Micheli,  Dillenius  and  Buxbaum,  and  is  confirmed  by  Linmeus,  and  by  expe¬ 
rience.  1  v 

f  The  world  owes  great  acknowledgments  to  this  author  for  many  difcoveries  ;  and  he  with  juftice  claims  that  diftindlion  in 
regard  to  the  feeds  of  Fern,  of  which  he  treats  more  largely  hereafter.  The  fcience  of  Botany  is  fo  far  improved  fince  his  time 
that  we  have  difcovered  diilinaiy  the  feeds,  and  their  peculiar  diftribution  on  the  leaves,  in  all  the  capillary  plants.  In  Ofmund  they 
are  enclofed  in  diitind  globular  capfules,  which  burll  Tideways ;  in  the  Louchilis  they  are  laid  in  lines,  like  crefcents,  under  the 
hollows  of  the  leaves;  in  Hartftongue  and  Trichomanes  they  are  dilpofed,  in  flraight  lines,  under  the  ditk  of  the  leaf;  in  Polypody 
tney  are  arranged  m  round  dots;  in  the  true  Maidenhair  in  oval  afleinblages,  at  the  t  .ps  of  the  leaves :  the  Horfetail  has  them  in 
ova!  fpikes ;  and  the  Adderftongue  in  cells,  placed  in  two  rows  along  the  fpike.  Thefe  plants  are  now  found  to  beloim  diflindlly 
to  the  four  kinds ;  and  in  the  Rutta  Muraria  they  cover  the  whole  under-part  of  the  leaf.  0  1 
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the  two  hinder  legs,  t.  The  difference,  how¬ 
ever,  between  the  imall  and  great  guts  was  not 
very  confiderable  in  the  Tadpole  ;  nor  is  it  very 
remarkable  in  the  human  foetus,  in  which 
there  is,  at  firfl,  very  little  difference  between 
the  fmall  gut,  colon,  and  redtum ;  as  1  can 
demonftrate  in  a  human  foetus  fix  months  old. 

The  moft  remarkable  thing  in  this  little  ani¬ 
mal  was,  that  only  the  rudiments  of  uu  the 
two  hinder  feet  of  the  Frog  were  yet  feen  ; 
and  from  them  the  toes,  not  yet  ftrengthencd 
inwardly  with  bones,  began  to  fwell,  as  a 
branch  does  out  of  a  tree ;  though  the  figure 
and  conftrudtion  of  the  feet  was,  however, 
pretty  perfect  and  evident.  But  as  to  the  two 
fore  legs,  not  even  the  leaf;  veilige  of  them 
yet  appeared  outwardly,  becaul'e  they  lay  xx 
hidden,  covered  and  enclofed  under  the  fkin  : 
nor  did  they  come  in  view  before  the  fkin  was 
cut  open  in  that  part,  and  then  they  were  feen 
fituated  above  the  lungs  and  below  the  gills, 
though  they  were  not  fo  perfedt  as  the  hinder 
feet. 

It  is  evident,  from  what  has  been  faid,  that 
this  animal  may  and  ought  to  be  confidercd, 
in  its  original,  as  a  real  infedt,  fince  it  hides  its 
limbs  under  the  fkin,  and  thefe  increafe  there 
until  the  change  of  the  lafl  fkin  is  near  at  hand; 
at  which  time  it  is  obferved  in  infedts,  that  they 
are,  as  it  were  in  an  inflant  of  time,  trans¬ 
formed  into  other  creatures,  and  exhibit  to 
view  fuch  limbs  as  they  did  not  before  appear 
to  have.  The  fame  thing  likewife  holds  in 
young  Frogs  or  Tadpoles :  wherefore  this  ani¬ 
mal  ought  to  be  placed  in  the  fecond  order  or 
clafs  of  our  natural  changes,  unlefs  the  juft 
laws  of  method  had  commanded  me  to  treat 
of  it  at  the  end  of  this  work,  in  order  to  make 
the  likenefs  between  animals  which  have  a  red 
blood,  and  thofe  which  contain  white,  yellow, 
or  green  blood  in  their  heart  and  veffels,  the 
more  evident. 

As  we  fee  infedts  lofe  many  parts  with  their 
old  fkin,  this  is  likewife  the  cafe  in  the  Frog; 
which,  befides  other  things,  plainly  calls  off  its 
mouth  and  tail :  fo  that,  however  admirable 
the  art,  order,  conflrudlion,  and  parts  of  its 
members  may  appear  to  be;  yet  the  nerves, 
arteries,  veins,  cartilages,  mufcles,  and  many 
other  remarkable  parts,  which  gradually  vanilh, 
and  are,  as  it  were,  become  infenfible,  are  de- 
flroyed  at  once,  ceafe  their  motions,  and  flop 
their  feveral  fundlions,  on  the  change.  Are 
not  thefe  changes  admirable  ?  And  do  not  they 
lay  before  our  eyes  the  omnipotent  hand  of 
God,  confpicuous  in  his  inacceffible  radiancy 
and  infinite  majefly  ?  He,  in  this  cafe,  forms 
another  out  of  one  and  the  fame  animal,  which 
though  different  in  appearance,  yet  remains  one 
and  the  fame  creature.  May  not  the  refurrec- 
tion  of  the  dead  be  exemplified  in  this  illuftri- 


ous  inflancc  r  All  this  is  very  elegantly  mani- 
felled  in  various  infedts. 

As  the  want  of  fubjedts  now  prevents  my 
being  able  to  invefligate  further  the  moft  arti¬ 
ficial  compofkions  and  changes  of  the' limbs 
in  the  Tadpole,  I  fhall  here  defcribe  only  the 
mufcles,  which  are  moft  regularly  placed  in  the 
middle  of  the  tail,  and  merit  very  particular 
notice.  Thofe  mufcles  are  laid  fomewhat 
obliquely,  and  converge,  Tab.  XL1X.  Fig.  i. 
yyy,  to  each  other  from  the  two  fides  of  the 
tail  towards  the  middle;  and  each  of  them  is 
likewife  divided  into  many  moving  fibres.  That 
this  may  appear  the  clearer,  I  have  delineated 
them  as  if  they  lay  outwardly  on  the  fkin.  On 
each  fide  of  the  mufcles  is  feen  zz  the  mem¬ 
branous  fkin  of  the  tail,  marked  with  beauti¬ 
ful  points  :  by  the  help  of  this  part  the  Tad¬ 
pole  moves  its  tail,  and  fwims,  lince  it  ufes  it 
like  an  oar,  to  pufh  its  body  forward,  with  a 
ferpentine  motion. 

Before  I  proceed  to  other  obfervations,  which 
I  have  made  on  the  full-grown  Frog,  I  fhall 
give  the  method  whereby  the  Frog  changes  its 
fkin.  I  would  have  it  obferved,  that  i  here 
treat  of  the  largefl  fpecies  of  Tadpoles,  fince 
the  other  kinds  are  much  fmaller.  To  which 
I  muff  add,  that  I  increafed  it  a  little  above 
its  natural  fize,  in  order  to  explain  more  in¬ 
telligibly  the  metamorphofis  of  the  fkin.  The 
time  when  the  young  Frogs  begin  to  call 
their  fkin,  and  to  put  on  the  form  of  a  Nymph, 
is  with  us  about  the  middle  of  June,  or 
fomewhat  later;  that  is,  a  little  more  than 
two  months  after  they  come  out  of  their  eggs. 
When  this  time  approaches,  the  fkin  of  the 
young  Frog  is  firfl  ufually  burft  in  the  back, 
near  the  head,  and  through  this  chink  the 
young  Frog  immediately  puts  forth  its  head. 
Then  is  feen  the  mouth  lying,  Fig.  n.  a ,  in 
the  Tadpole’s  exuviae;  and  this  is  obferved  to 
differ  much,  <£,  from  the  wide  opening  of  the 
Frog’s  mouth.  Then  the  Frog  turns  out  its 
firfl  pak  of  legs,  which  lay  till  now  hidden 
under  the  fkin,  c  c ,  and  at  the  fame  time  it 
preffes  back  the  fkin  towards  the  hinder  parts. 
Thus  the  reft  of  the  body,  the  hinder  legs, 
dd ,  and  alfo  the  tail,  are  ftript  of  their  fkin  : 
after  which  we  fee  the  tail  contracted  more 
and  more  every  day,  until  at  lafl  no  veftige  of 
it  appears.  If  the  Frog  thus  produced  be  a 
male,  two  pneumatic  kidneys  e  e  are  difco- 
vered  on  each  fide  of  the  head,  behind  the 
eyes ;  and  the  great  toes  of  the  fore  feet  appear 
alfo  thicker  and  longer  ff  than  in  the  female. 
But  what  parts  in  particular  are  left  in  the 
exuviae,  and  whether  the  gills  be  difcovered 
adhering  to  them,  I  have  not  yet  examined. 
After  the  fame  manner  Toads  and  Water- 
Newts  call  their  fkin. 
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0/  the  circulation  of  the  blood  in  a  full-grown  Frog . 


HPX-ÏE  manner  in  which  the  blood  circulates 
in  the  full-grown  Frog,  is  not  a  point  of 
fmall  moment :  indeed,  it  very  much  recom¬ 
mends  comparative  anatomy,  fince,  when  that 
is  not  thoroughly  known,  it  feems  that  one 
cannot  arrive  at  the  real  knowledge  of  the  ufe 
of  the  vifeera.  The  famous  Malpighius, 
Needham,  and  many  others,  fay  that  the  Frog 
has  vifible  lungs  and  refpiration.  Nay,  they 
alfo  think  that  the  blood  circulates  through  the 
lungs,  is  there  elaborated,  leffened  in  the 
globules,  and  brought  to  its  full  perfection  : 
and  hence  the  office  of  fanguification,  which, 
in  former  ages,  was  fuppofed  to  be  done  by 
the  liver,  is  now  transferred  from  thence  to 
the  lungs.  Befides,  fince  the  fame  gentleman 
has  obferved  gills  in  Fiffi  anfwering  the  pur- 
pofe  of  lungs,  thro’  which  all  the  blood  circu¬ 
lates  ;  and  as  they  faw  the  water  ftrike  againft 
thefe  in  the  manner  as  the  air  does  againft  and 
into  the  lungs,  in  other  animals,  they  have 
therefore  made  the  gills  perform  the  office  of 
making-  blood. 

I  confefs,  this  opinion  is  very  ingenious ;  if 
it  be  fuppofed,  that  the  liver  does  in  no  wife 
contribute  to  make  blood.  But  from  whence 
ffiall  fanguification  be  derived  in  this  animal, 
which  has  lungs;  but  at  the  fame  time  they  are 
fo  circumftanced,  that  the  blood  does  not  pafs 
thro’  them,  but  is  immediately  diftributed  all 
over  the  whole  body,  out  of  the  fingle  ventri¬ 
cle  which  their  heart  hath,  without  touching 
the  lungs  ?  This  plainly  is  the  cafe  in  Frogs. 
The  fame  thing,  probably,  holds  in  Toads, 
Water-newts,  Lizards,  Chameleons,  Tortoifes, 
Serpents,  and  other  creatures  of  that  kind  ; 
all  which  I  have  obferved  to  be  provided  with 
membranaceous  lungs :  tho’  I  have  not  yet 
accurately  examined  their  blood-vefifels.  We 
fhall  certainly  be  obliged  to  return  to  the  liver, 
and  reftore  it  to  its  former  degree  of  dignity. 
Nay,  this  holds  more  ftrongly  in  the  Frog, 
which  is  deftitute  of  the  laCteal  veins :  fince 
its  chyle  muff,  for  that  reafon,  neceffarily  en¬ 
ter  the  great  numbers  of  its  meferaic  veins,  and 
be  thus  conveyed  thro’  the  vena  porta  to  the 
liver.  In  the  extremity  of  this  vein,  the  blood, 
which  is  to  pafs  from  thence  into  the  cava,  is 
broken  and  divided  ;  and  it  feems  to  me  to 
acquire  its  lad  perfection  in  the  cava  itfelf. 
As,  I  am  confident,  I  fhall,  at  fome  time,  more 
fully  demonftrate,  with  refpeCt  to  thofe  ani¬ 
mals,  which  have  laCteal  veins.  But  I  cannot 
now,  for  want  of  time,  finifh  the  experiments, 
which  I  have  began,  concerning  this  fubjeft  : 
and  which,  tho’  not  many  in  number,  are  yet 
fo  important,  as  to  promife  great  difeoveries. 

Having  premifed  thefe  things,  I  fhall  now 
briefly  deferibe  the  principal  arteries  and  veins 
in  the  Frog,  and  fhall  (hew  the  manner  in 
which  the  blood  circulates  thro’  them.  The 
Frog’s  heart,  Tab.XLIX.  Fig.  in.  a ,  as  is  the 
cafe  in  moft  Quadrupedes,  is  found  fituated  in 


the  cavity  of  the  bread:,  which  is  indeed  very 
fmall.  To  the  upper  part  of  the  heart,  the 
auricle  b  is  obferved  to  be  joined  :  but  it  has, 
like  the  hearts  of  Fiffi,  only  one  ventricle,  out 
of  which  likewife  there  ififues  only  one  artery ; 
which  is  in  the  beginning  confiderably  mufeu- 
lar,  and  lufficiently  dilated,  and  immediately 
afterwards  dividing  into  two  trunks  ;  one  of 
which  is  detached  to  the  right  region  c,  the  other 
to  the  left  region  of  the  bread:  d.  Each  of  thefe 
arteries,  which  are  like  the  fubclavian  veins,  is 
further  divided  into  three  principal  branches. 
The  fird  of  thefe,  which  is  the  lead  ee ,  dretches 
on  each  fide  to  the  lungs,  and  gives  them  nou- 
riffiment  :  and  therefore  I  call  theie  the  pul¬ 
monary  arteries,  and  they  are  of  the  nature  of 
thofe  called  Bronchials  in  man  and  brutes. 
Thefe,  in  their  courfe  to  the  lungs,  are  com¬ 
monly  divided  into  three  branches,  which  I 
here  exhibit  as  cut  off;  and  after  this  dretching 
to  the  coat  that  furrounds  the  lungs,  thereon 
form  a  very  admirable  piece  of  net-work,  and 
communioate  with  each  other  by  feveral  ana- 
domofes  :  hence  they  alfo  pafs  down  by  very 
fmall  dioots,  into  the  inward  irregular  vehicles 
of  the  lungs,  among  which  the  pulmonary  vein 
is  diffufed,  and  with  the  latter  they  form  a  very 
confpicuous  anadomofis,  vifible  even  to  the 
naked  eye.  This  is  manifed,  if  thefe  veins 
and  arteries  be  filled  with  quickfilver.  I  keep 
fome  .prepared  in  this  manner.  Out  of  the 
pulmonary  arteries  likewife  proceed  two  fmall 
branches,  Tab.  XLIX.Fig.  m.ff  on  each  fide, 
turning  upwards,  which  are  diftributed  thro’ 
the  parts  of  the  mouth. 

The  fecond  pair  of  the  principal  branches, 
arifing  out  of  the  trunk  of  the  great  artery,  are 
obferved  to  be  dilated  into  two  remarkable 
fwollen  knots ;  thefe  are  of  a  grayidi  black  co¬ 
lour^,  in  the  living  Frog.  Both  thefe  arte¬ 
ries  are  after  this  extenuated,  and,  together  with 
the  little  branches  iffuing  from  them,  feem  de- 
figned  only  to  ferve  the  mufcles  of  the  mouth, 
and  thofe  of  refpiration.  But  as  each  of  them 
afeends  higher,  it  is  again  dilated  into  a  knotty 
little  bladder.  I  diould  think  thefe  arteries  are 
duplicates  of  the  nature  of  thofe  which  before 
ferved  for  conveying  the  blood  to  the  gills. 
This  I  cannot  affirm,  for  certain  ;  but  it  may  be 
hereafter  examined  into  by  repeated  diffeeftions. 

The  third  pair  of  the  primary  branches  are 
particularly  worthy  of  confideration  ;  fince 
thefe  properly  conditute  the  trunk  of  the  ar¬ 
teria  magna  in  the  region  of  the  loins,  and  are 
there  for  that  purpofe  united  by  a  very  confpi¬ 
cuous  anadomofis.  They  rife  out  of  the  trunk 
of  the  arteria  magna,  then  they  bend  hb  circu¬ 
larly  under  the  lungs  ;  and,  after  fending  out 
fome  branches,  they  likewife  emit  it  the  axilla¬ 
ry  arteries  from  off  their  fides.  We  obferve,  that 
a  little  deeper  beneath  the  heart,  the  carotid 
arteries  arife  from  them;  and  that  thefe  amend¬ 
ing  kk  from  thence  towards  the  head,  bury 
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themfelves  in  the  bones  of  the  fkull.  The  ar¬ 
teries  of  the  vertebras,  alfo  arife  //  from  thefe 
branches  ;  and  at  length  uniting  together  by 
a  manifeftly  confpicuous  anaftomofis,  they  con- 
ftitute  the  trunk  of  the  loins ;  out  of  which 
rifes  the  casliac  artery,  which  afterwards  fends 
out  from  it  in,  the  mefenteric  artery.  Some  ar¬ 
teries  alfo,  as  thofe  of  the  loins  nn,  and  thole 
that  are  detached  to  the  tefticles,  ovary  oo  and 
reins/»,  have  their  origin  from  the  fame  trunk ; 
and  this  fame  trunk  is  itfelf  afterwards  divided 
in  the  lalt  place  into  the  iliac  yy  branches. 

The  blood  being  driven  out  of  the  heart 
through  all  thefe  arteries,  to  the  circumference 
of  the  body  and  vifcera,  at  laffc  returns  by  a 
manifeft  circulation  through  the  veins  to  the 
heart,  as  to  its  center ;  whilft  in  the  mean  time 
only  a  part  of  it  circulates  through  the  lungs, 
and  indeed  exactly  in  the  fame  manner  in 
which  it  circulates  through  the  mufcles  and 
the  reft  of  the  vifcera.  Therefore,  the  blood 
in  the  Frog  circulates  in  a  quite  different  order, 
than  is  obferved  in  other  animal  quadrupedes, 
or  in  fifties  ;  in  which  all  the  blood  paffes 
either  thro’  the  lungs,  or  thro’  the  gills :  that 
is,  the  upper  trunks  of  the  vena  cava,  which 
are  united  to  the  auricle  of  the  heart,  and  are 
here  delineated  under  both  trunks  of  the  great 
artery,  do  not  in  the  Frog  deduce  their  blood 
from  the  lungs ;  but  they  imbibe  it  dire&ly 
from  thefe  veins,  which  run  in  the  upper  part 
of  the  body,  and  from  fome  others  that  are 
iituated  next  to  the  fkin  in  the  fides  lower 
down,  and  they  likewife  get  a  fmall  portion, 
that  returns  from  nourilhing  the  lungs.  The 
blood,  on  its  return  from  the  lower  parts  of 
the  body,  does  not  touch  the  lungs,  but  dis¬ 
charges  itfelf  thro’  the  porta  and  cava,  into  the 
auricle  of  the  heart,  without  coming  near  the 
lungs.  Therefore,  by  inflating  only  one  vein 
of  the  Frog’s  body,  the  arteries  may  be  all  in¬ 
flated  alfo. 

The  diftribution  of  the  Veins  differs  here 
coniiderably  from  that  of  the  arteries  ;  for 
the  two  trunks  of  the  the  cava,  are  confpicuous 
above  at  the  auricle.  Tab.  XLIX.  Fig.  iv.  a  a , 
where  I  have  opened  b ,  the  arteries,  emit  pul¬ 
monary  veins  out  of  their  lower  fide,  (here  cut 
off)  cc,  which  are  twice  as  large  as  the  arte¬ 
ries.  Thefe  veins  are  properly  placed  in  the 
cavity  of  the  lungs,  and  particularly  in  the  ex¬ 
tremities  of  the  pulmonary  veficles,  and  in  the 
loins  ;  and  they  diffufe  their  capillary,  and  al- 
moft  inviflble  branches  all  over  the  cells  ;  nay, 
even  thro’  the  coat  which  inverts  them.  Here, 
therefore,  in  the  lungs  of  the  Frog,  a  confi- 
fiderable  blood-veffel,  namely,  the  arterial  vein, 
is  wanting :  the  animal  has  no  need  of  this  ar¬ 
tificial  canal  ;  fince  Nature  did  not  intend  that 
all  the  blood  fhould  pafs  thro’  the  lungs.  Be- 
fides,  the  two  upper  trunks  of  the  cava  pafs 
above  the  arteries  in  the  Frog,  and  are  alfo  di¬ 
vided  into  various  branches.  Some  little  veins 
are  from  thence  detached  d d,  to  the  parts  about 
the  mouth  :  others,  which  bend  very  beauti¬ 
fully  in  their  paffage,  go  towards  the  head  ec , 
and  give  a  part  of  themfelves  /ƒ,  to  the  mufcles 
of  the  firft  pair  of  legs.  The  axillary  veins 
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alfo,  fpring  gg,  from  the  fame  trunks,  and 
emit  two  very  confiderable  hh  branches,  which 
in  the  ilia  beautifully  bend  themfelves  back 
under  the  fkin  above  the  mufcles  of  the  belly  j 
and  from  thence  afcending  again  towards  the 
thorax,  and  being  there  coniiderably  dilated, 
they  communicate,  by  a  mutual  anaftomofis, 
with  the  reft  of  the  veins  that  are  Iituated  about 
thefe  places.  The  trunk  of  the  cava,  which 
is  Iituated  beneath  the  heart,  is  Ample  i,  and  is 
there  divided  into  three  branches,  which  are 
difperfed  thro’  kk  the  liver.  A  little  lower,  the 
mefenteric  vein  rifes  /  out  of  the  liver  :  under 
which  the  trunk  of  the  cava  very  beautifully  dif- 
fufes  m  itfelf,  by  many  branches  over  the  kid¬ 
neys  ;  and  at  length,  after  dividing  into  two 
parts,  conftitutes  the  iliac  n  n  branches,  from 
which  the  epigaftric  vein  is  obferved  to  rife  o  o 
very  beautifully.  This  vein  goes  back  along  the 
ftraight  mufcles  into  the  liver ;  where  I  repre- 
fent  it  cut  off.  But  if  this  little  veffel,  and  all 
the  integuments  of  the  belly,  be  differed  near 
the  liver,  and  then  turned  above  the  hind  legs ; 
all  the  veins  of  the  body  may  be  conveniently 
inflated  through  it.  By  this  means  veins  are 
difcovered  in  the  liver,  the  kidneys,  and  all  the 
vifcera.  And  from  thence  I  took  an  oppor¬ 
tunity  of  making,  with  very  little  labour,  the 
following  very  remarkable  experiments.  Let 
what  hath  been  hitherto  faid,  fufiice  in  regard 
to  the  circulation  of  the  blood,  and  the  blood- 
veffels  in  the  Frog. 

Having  Anifhed  the  obfervations  now  re¬ 
cited,  as  quick  as  poflible,  I  afterwards  ex¬ 
amined  fome  mufcles,  and  alfo  the  fkin,  eyes, 
and  blood  of  a  full-grown  Frog.  I  found  it 
eafy  to  divide  the  moving  fibres  of  the  mufcles 
fo  lmall,  that  they  refembled  a  Spider’s  web. 
But  when  I  put  them  divided  in  this  manner 
under  the  microfcope,  I  found  they  confifted 
of  ftill  fmaller  fibres,  and  thofe  of  very  minute 
globules.  I  firft  difcovered  the  epidermis  in  the 
fkin  j  it  fupported  the  real  fkin,  the  latter  be¬ 
ing  adorned  with  beautiful  colours  and  black 
fpots,  and  appearing  compofed,  as  it  were,  of 
globules.  I  further  feparated  the  lkin  into  a 
glandular  fubftance,  which  was  compofed  of 
very  numerous  globular  glandules.  Thofe  glan¬ 
dules  lecreted  that  vifcous  or  flimy  matter, 
which  is  obferved  to  be  fpread  over  the  furface 
of  the  Frog’s  fkin,  and  rendered  the  latter  very 
fmooth  and  flippery.  This  fpecies  of  mucous 
matter  taftes  bitter,  and  offends  the  eyes  with 
its  acrimony ;  nay,  it  caufes  a  fenfible  pain,  if 
rubbed  to  our  fkin  when  wounded  a  little ;  fo 
that  we  mu  ft  be  cautious  in  the  ufe  of  it.  I 
next  examined  the  aqueous'humour  of  the  eye 
in  a  glafs  tube';  but  I  perceived  nothing  more 
than  the  clearriefs  of  the  liquor.  And  hence, 
then  putting  both  extremities  of  that  tube  to  a 
lamp,  I  boiled  that  and  the  whole  Frog’s  eye  in 
water :  but  there  were  no  globules  confpicuous 
in  it  from  this  procefs.  Both  the  white  part 
of  the  cryftalline  humour,  which  refembles 
chalk,  and  furrounds  it,  and  the  other  fibrous 
diaphanous  portion,  which  is  divided  into  feveral 
lamellas  or  plates,  confifted  entirely  of  globules. 
I  faw  a  ferum  in  the  blood,  in  which  were 
H  h  a  vafi 
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a  vaft  number  of  orbicular  particles,  of^  a  flat 
oval  but  regular  figure.  Thefe  particles  teemed 
alfo  to  contain  another  fluid :  but  when  I  viewed 
them  Tideways,  they  refembled  cryftalline  clubs, 
and  feveral  other  figures ;  that  is,  according  as 


NATURE; 

they  were  turned  about  in  various  directions  in 
the  ferum  of  the  blood.  I  obferved  befides, 
that  the  colour  of  objects  always  appeared  the 
more  faint,  the  more  they  were  magnified  with 
a  microfcope. 


Experiments  on  the  particular  motion  of  the  mufcles  in  the  Frog  ;  which  may  he 
a!fo>  in  general ,  applied  to  all  the  motions  of  the  mufcles  in  Men  and  Brutes. 


HOW  important  and  difficult  it  is  to  ex¬ 
plain  the  real  caufes  of  mufcular  motion, 
is  fufEciently  evident  from  numerous  experi¬ 
ments  ;  which  though  made  by  very  ingenious 
men,  yet  have  not  hitherto  difcovered  its  true 
nature.  The  great  utility  and  foundation  of 
further  knowledge,  which  we  fhould  acquire 
from  that  difcovery,  lie  yet  involved  in  the 
thickeft  clouds  of  obfcurity.  This  is  the  rea- 
fon  which  now  induces  me  to  publifh  the  ex¬ 
periments  I  made  concerning  the  matter ; 
which,  as  they  feem  to  me  to  have  great  weight, 
and  to  contain  fome  ufeful  confequences,  I 
would  therefore  advife  my  readers  to  confider 
ferioufly,  and  examine  them  by  the  touchflone 
of  truth. 

In  the  conftru&ion  and  motion  of  the  muf¬ 
cles,  it  merits  particular  confideration,  in  what 
manner  the  nerve  is  actually  joined  to  the 
mufcle  j  how  it  is  conftru&ed  in  the  mufcle  j 
what  is  its  courfe,  entrance,  middle,  diftribu- 
tion,  and  end ;  as  alfo  how  it  communicates 
with  the  moving  fibre,  and  what  effebt  it  pro¬ 
duces  in  it ;  alfo  what  that  very  fubtle  matter 
properly  is,  which  is  undoubtedly  conveyed  to 
the  mufcle  through  the  nerve.  The  know¬ 
ledge  of  ail  thefe  particulars  is  not  fufficient  for 
our  purpofe  :  one  muff:  likewife  know  the  con- 
ftru&ion  of  the  membranes,  that  invert  both 
the  furface  of  the  mufcle  and  its  inward  parts, 
and  the  delicate  leffer  fibres  that  reach  from 
one  moving  fibre  to  the  other,  and,  like  a  very 
fine  web,  diffufe  themfelves  through  the  inter¬ 
faces  of  the  latter.  It  would  be  likewife  ne- 
cefiary  to  know  the  rtrufture  of  the  vein  and 
artery  belonging  to  the  mufcles,  and  their  real 
conrtitution  or  difpofition  in  the  mufcle,  and 
to  underhand  accurately  what  belongs  to  the 
compofition  of  the  moving  fibres.  But  all 
thefe  thing's  are  rtill  obfcure  and  unknown, 
and  will  not  be  probably  difcovered  till  we 
employ  all  our  time,  and  the  greateft  diligence, 
in  inveftigating  them  :  but  all  difficulties  are 
conquered  by  induftry,  and  an  unwearied  ap¬ 
plication.  As  to  myfelf,  I  candidly  confefs, 
that  I  have  not  brought  every  fubjedt,  which  I 
have  advanced,  to  the  greatert  perfe&ion  pof- 
fible  3  for,  in  order  to  attain  this,  I  fhould  have 
fpent  my  whole  life  in  difcovering  one  thing, 
and  this  courfe  is  not  agreeable  to  me :  for  I 
am  thoroughly  perfuaded,  that,  if  I  came  to 
the  utmoft  extremity,  I  fhould  at  laft  difcover 
nothing  but  my  own  ignorance.  For  this  rea- 
fon,  I  thought  it  better  to  employ  my  time 
rather  on  various  things  than  on  one  ;  lert, 
whilft  I  was  too  intent  on  a  thorough  know¬ 
ledge  of  one  or  two  particulars,  many  of  God’s 
work  fhould  lie  hidden  from  me  :  for,  indeed, 


all  the  knowledge  we  are  capable  of,  con  Arts 
only  in  this,  to  love  God  as  we  ought. 

With  refpedt  therefore  to  all  the  fubjebts 
hitherto  recited,  I  rtill  find  many  indiifoluble 
difficulties.  And  though  the  excellent  ana- 
tomift,  Dr.  Steno,  hath  difcovered  many  cu¬ 
rious  things  relative  to  this  matter,  yet  he  flops 
alfo  in  the  middle  of  his  courfe.  Befides,  how- 
far  are  we  from  knowing  the  motion  and  effedt 
produced  by  the  fubtle  fpirit,  that  continually 
paffes  through  the  nerves  into  the  mufcles ! 
This  matter  lies  buried  in  impenetrable  dark- 
nefs.  Since  I  have  made  many  experiments,  at 
different  times,  on  the  motion  of  the  mufcles, 
I  fhall  now,  however,  fet  forth  the  chief  of 
them,  and  fubmit  them  to  the  examination  of 
the  learned. 

It  is  a  matter  eternally  certain,  and  of  great- 
eft  moment,  that  whenever  the  nerves  of  living 
bodies  are  handled,  there  is  immediately  ob¬ 
ferved  a  confiderable  motion  in  the  mufcles  to 
which  they  are  fent,  and  this  motion  does  not 
at  all  differ  from  the  contraction  of  thofe  muf¬ 
cles.  If  we  lightly  pinch  or  prick  the  nerves 
of  the  diaphragm  in  a  living  dog,  opened  for 
the  experiment,  with  the  point  of  a  very  fine 
needle  5  or  if  we  ftimulate  them  by  putting 
them  near  the  fire,  or  by  pouring  acrid  liquors 
into  them ;  we  immediately  fee  the  diaphragm 
performs  its  natural  function  :  it  contracts  itfelf, 
from  being  arched  becomes  fmooth,  raifes  itfelf 
from  the  thorax,  pufhes  out  the  vifcera  of  the 
abdomen,  and  the  cavity  of  the  thorax  is  en¬ 
larged  in  proportion  as  the  diaphragm  contracts 
itfelf  and  becomes  more  fmooth,  and  is  more 
ftretched  out  of  the  breaft. 

This  experiment  is  very  fine  and  elegant, 
fince  the  motion  alfo,  which  is  then  obferved 
in  that  compound  mufcle,  appears  admirable ; 
and  the  fame  experiment  may  be  often  re¬ 
peated  in  the  fame  fubject,  if  the  nerves  of  the 
diaphragm  be  firft  irritated,  where  their  begin¬ 
nings  run  near  the  pericardium.  In  order  to 
irritate  them  a  fecond,  third,  and  fourth  time, 
we  muff:  defcend  by  degrees,  and  choofe  a  lower 
part  of  them,  until  we  come  to  the  very  place 
where  they  are  inferted  in  the  diaphragm. 

This  experiment  on  the  nerve  may  alfo  be 
very  eafily  made,  not  only  in  this  but  all  the 
other  mufcular  parts  of  the  animal’s  body,  with 
the  fame  fuccefs.  Hence  we  often  obferve,  on 
diflebting  living  animals,  that  when  the  nerves 
are  wounded  with  a  knife,  confiderable  motions 
arife  in  the  mufcles  fo  which  they  belong. 
This  the  celebrated  Steno  hath  likewife  ob¬ 
ferved  in  his  Myolog.  Specim.  p.  78  and  79, 
after  I  had  fhewn  him  my  old  and  common 
experiment  on  Frogs.  This  is  obferved  to 

happen 
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happen  not  only  in  quadrupedes,  but  in  birds 
and  tithes,  but  efpecially  in  the  Wray-fifh ;  in 
the  mufcles  of  which  there  are  very  ftrong 
motions,  when  the  nerves  are  irritated. 

On  the  foundation  of  thefe  motions,  which 
are  produced  in  the  mufcles,  when  their  nerves 
are  only  difturbed  or  ftimulated,  I  determined 
to  provoke  the  nerves  of  the  entrails  in  the 
fame  manner,  in  which  I  found  very  remark¬ 
able  flefhy  fibres.  I  had  a  mind  to  make  the 
fame  experiments  on  thofe  nerves  which  reach 
to  the  kidneys,  liver,  fpleen,  lungs,  and  genital 
organs;  for  I  would  fcarce  prefume  to  affirm, 
that  any  remarkable  contractions  are  produced 
in  thofe  parts,  efpecially  in  the  kidneys,  by  fuch 
irritation ;  and  therefore  one  may  penetrate 
much  deeper,  by  that  experiment,  into  the  real 
ufes  of  thefe  parts.  But  I  have  not  yet  been 
able  to  execute  my  purpofe,  for  want  of  time. 
It  is  therefore  fufficient  for  me  here  to  have 
hinted  at  thefe  things  in  a  few  words,  that 
others  may  have  an  opportunity  of  labouring 
further  in  the  difquifition  of  them  ;  for  Nature 
muft  be  inveftigated  by  the  joint  labours  of 
many.  One  man  can  make  no  great  advance¬ 
ment  in  matters  infinite. 

I  beg  leave  to  obferve  here,  that  the  motions 
of  the  mufcles,  now  mentioned,  are  not  fo 
confiderable  in  animals  which  have  warm 
blood,  or  rather  they  do  not  laft  fo  long,  as  in 
thofe  that  have  the  blood  cold  ;  as  fifh,  and 
many  other  aquatic  creatures,  which  have  few 
or  no  feet,  and  in  amphibious  creatures  in 
general.  Hence  I  chiefly  made  my  experi¬ 
ments  on  the  Frog;  for  the  nerves  are  very 
confpicuous  in  thefe  animals,  and  may  be 
eafily  difcovered  and  laid  bare.  The  fpinal 
marrow  and  the  brain  have  this  peculiarity  in 
the  Frog,  that,  like  a  fluid  fait,  they  lie  en- 
clofed  in  coats,  and,  being  interwoven  with 
blood-veffels,  are  every  where  adjacent  to  them; 
fo  that  they  are  to  be  difcovered  plainly  even 
in  the  cavity  of  the  vertebra,  and  in  the  fkull. 
The  fpinal  marrow  glitters  like  pearl,  and  is 
difpofed,  in  the  form  of  knots,  all  down  the 
back,  along  the  vertebra,  where  it  appears 
very  confpicuous.  This  native  fait,  mixed 
with  an  acid  liquor,  ferments  very  ftrongly. 
Its  fubftance  anlwers  very  nearly  to  that  gra¬ 
nulated  and  gravelly  powder  found  in  the  head 
of  the  Shark,  and  fold  in  the  fhops,  and  erro- 
neoufly  taken  by  the  ignorant,  for  the  brain  of 
the  hill;  but  this  is  nothing  more  than  a  ftony 
and  gravelly  fubftance,  which  is  placed  in  the 
head  of  the  Shark,  as  what  is  called  the  Perch- 
ftone  is  in  the  head  of  the  Perch.  I  have  like- 
wife  found  fuch  a  powder  in  the  Wray-fifh ’s 
head,  which  fermented  very  ftrongly  with  an 
acid  :  and,  therefore,  I  think  that  the  alcaline 
fait,  obfervable  in  the  little  ftones  called  Crabs- 
eyes,  is  like  this.  But  though  that  faline  fub¬ 
ftance  in  Frogs  is  fluid,  like  water,  it  will  not- 
withftanding  be  dried  immediately  by  the  heat 
of  the  hand  or  fingers  ;  but  it  never  hardens 
to  fuch  a  degree,  but  it  may  be  very  eafily  re¬ 
duced  to  fine  powder  with  the  tips  of  the 
fingers.  The  fame  thing  likewife  holds  with 
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refpeCt  to  that  calcarious  fluid  matter  in  the 
Wray-fifh.  Whether  this  fait  lias  any  medicinal 
virtue,  I  cannot  yet  fay;  nor  can  it  be  known, 
except  from  experience.  I  return  to  the  muf¬ 
cles. 

Another  very  delicate  and  ufeful  experi¬ 
ment  may  be  made,  if  one  of  the  largeft  muf¬ 
cles  be  Separated  from  the  thigh  of  a  Frog, 
and,  together  with  its  adherent  nerve,  prepared 
in  fuch  a  manner  as  to  remain  unhurt.  For  if, 
after  this,  you  take  hold,  Tab.  XLIX.  Fig.  v. 
a  a,  of  each  tendon  with  you  hand,  and  then 
irritate  b  the  propending  nerve  with  fcifiors,  or 
any  other  inftrument,  the  mufcle  will  recover 
its  former  motion,  which  it  had  loft.  You 
will  fee  that  it  is  immediately  contracted,  and 
draws  together,  as  it  were,  both  the  hands, 
which  hold  the  tendons.  This  I  formerly  (in 
the  year  1658)  demonftrated  to  the  moft  illuf- 
trious  the  now  reigning  Grand  Duke  of  Tuf- 
cany,  when  he  gracioufly  vouchfafed  to  pay  me 
a  vifit.  This  experiment  may  be  repeated  in 
the  fame  mufcle,  as  long  as  any  part  of  the 
nerve  remains  unhurt;  and  we  can  thus  make 
the  mufcle  contract  itfelf,  as  often  as  we 
pleafe. 

If  we  have  a  mind  to  obferve,  very  exaCtly, 
in  what  degree  the  mufcle  thickens  in  its  con¬ 
traction,  and  how  far  its  tendons  approach 
toward  each  other,  we  muft  put  the  mufcle 
into  a  glafs  tube,  Fig.  vi.  a ,  and  run  two  fine 
needles  bb  through  both  its  tendons,  where 
they  had  been  before  held  by  the  fingers  ;  and 
then  fix  the  points  of  thofe  needles,  neither 
too  loofe  nor  too  firmly,  in  a  piece  of  cork. 
If  afterwards  you  irritate,  Tab.  XLIX.  Fig.  vi. 
c ,  the  nerves,  you  will  fee  the  mufcle  drawing 
d  d  the  heads  of  the  needles  together  out  of 
the  places ;  and  that  the  belly  of  the  mufcle 
itfelf  becomes  confiderably  thicker  e  in  the 
cavity  of  the  glafs  tube,  and  flops  up  the  whole 
tube,  after  expelling  the  air.  This  continues 
till  the  contraction  ceafes,  and  the  needles  then 
move  back  into  their  former  places ;  and  the 
belly  of  the  mufcle,  parting  again  from  the 
tube,  affords  a  free  paffage  for  the  air  through 
its  cavity.  But  if  the  mufcle  be  left  to  itfelf, 
or  put  into  cold  water,  with  all  the  apparatus 
juft  now  defcribed,  we  obferve  it  contracts  it¬ 
felf  by  degrees  not  long  after ;  and  is  finally 
fo  remarkably  bent,  as  to  fill  the  whole  cavity 
of  the  middle  region  of  the  tube. 

Having  therefore  duly  confidered  thofe  expe¬ 
riments,  which  I  have  hitherto  let  forth,  and  at 
the  fame  time  attentively  weighed  the  force  of 
contraction  or  mufcular  motion,  which  the  mufcle 
refumes  every  moment,  when  its  nerve  is  again 
and  again  irritated :  one  may  aflc,  whether  any 
other  communication  be  neceffary  between  the 
nerve  and  the  mufcle,  but  only  that  fimple  irri¬ 
tation  on  the  touch  or  commotion  ?  But  as  a  fimi- 
lar  motion  is  likewife  excited  in  the  mufcles  of 
animals  which  have  hot  blood,  whofe  nerves  are 
ftimulated ;  the  fame  queftion  indeed  may  be 
likewife  afked  here,  that  is,  whether  in  this  clafs 
of  animals  alfo,  any  other  communication  be  ne¬ 
ceffary  between  the  brain  and  marrow,  the  nerves 

and 


Tfie  BOOK  of  NATURE;  or 


and  mufcles,  except  this  ftimulus  ?  for  I  have 
conftantly  found,  by  all  the  experiments  that  I 
made,  that  the  mufcles  are  contracted  when  the 
beginning  of  the  marrow,  or  the  nerves  ifluing 
from  thence,  are  moved. 

Hence  I  propofe  it,  as  a  matter  wörth  confi- 
dering,  whether  we  fhould  not  rejed  that  opi¬ 
nion,  which  fuppofes  a  fpirituous  matter  to  be 
neceflary  to  excite  mufcular  motion,  and  that  it 
flows  out  of  the  brain  j  and  that  this  influx  hap¬ 
pens  with  fuch  great  rapidity  and  velocity,  that 
thefe  new  fpirits  conftantly  propel  the  former, 
and  in  an  inflant  of  time,  at  the  leaft  intimation 
of  the  will,  or  otherwife  fpontaneoufly  fhould, 
and  may,  be  in  the  moft  remote  extremes  of  the 
body. 

I  am  perfuaded,  thofe  who  derive  the  con¬ 
traction  of  the  mufcles  from  inflation,  fermenta¬ 
tion,  or  a  kind  of  exploflve  motion,  will  differ 
from  me  as  to  this  matter :  they  will  objed,  that 
the  inflation  or  expanfion  of  the  moving  fibres, 
is  evident  even  to  the  eyes,  in  the  contrac¬ 
tion  of  the  mufcles;  and  befides,  that  all  the 
mufcular  parts  are  filled  with  fpirits  :  and  there¬ 
fore,  that  only  a  fmall  quantity  of  animal  fpirits 
is  requifite  to  inflate  either  thefe,  or  thofe  mufcles, 
and  to  expand  them  by  contraction,  as  is  evident 
to  the  fight. 

But  all  thefe  opinions  are  certainly  deflroyed, 
if  it  be  confidered,  how  often  the  motion  of  each 
mufcle  is  reftored  by  only  flimulating,  provok¬ 
ing,  or  irritating  the  nerve  in  my  experiment  be¬ 
fore  mentioned  :  and  this,  when  the  nerve  hath 
been  for  a  long  time  cut  off,  and  the  requifite 
animal  fpirits  diffipated,  or  grown  weak,  after 
many  times  difcharging  their  duty  ;  and  when 
there  is  no  further  communication  between  the 
nerve,  brain,  and  marrow.  Therefore,  I  would 
have  it  ferioufly  confidered,  that  it  cannot  be 
demonflrated  by  any  experiments,  that  any  mat¬ 
ter  of  fenfible  or  comprehenfible  bulk  flows 
through  the  nerves  into  the  mufcles.  Nor  does 
any  thing  elfe  pafs  through  the  nerves  to  the 
mufcles :  all  is  a  very  quick  kind  of  motion, 
which  is  indeed  fo  rapid,  that  it  may  be  pro¬ 
perly  called  inftantaneous.  Therefore  the  lpirit, 
as  it  is  called,  or  that  fubtile  matter,  which  flies 
in  an  inflant  through  the  nerves  into  the  mufcles, 
may  with  the  greateft  propriety  be  compared  to 
that  moft  fwift  motion,  which,  when  one  extre¬ 
mity  of  a  long  beam  or  board  is  ftruck  with  the 
finger,  runs  with  fuch  velocity  along  the  wood, 
that  it  is  perceived  almoft  at  the  fame  inflant  at 
the  other  end ;  nay,  that  it  is  further  propagated 
through  the  nerves  into  our  mufcles ;  and  thus 
produces  various  motions  in  them,  as  thofe  who 
attentively  confider  this  Angular,  though  plain 
experiment,  well  know. 

Add  to  thefe  another  argument  of  yet  greater 
weight,  which  is,  that  the  mufcles  themfelves, 
when  contracting,  are  not  in  the  leaft  inflated  or 
fwollen,  but  rather  they  lofe  their  thicknefs ; 
though  the  moving  fibres  in  the  mean  time  ac¬ 
quire  a  different  fituation  ;  or,  to  exprefs  the 
matter  more  exaCtly,  they  are  preffed  clofer  to 
each  other.  We  obferve  fomething  like  this  in 
a  long  piece  of  fpunge,  made  even  and  fmooth, 


which  becomes  thicker  and  more  folid  by  force 
of  compreffion  ;  though  in  reality  it  pofleffes  a 
much  lefs  fpace.  Therefore,  for  the  many  rea- 
fons  which  fhall  be  mentioned  hereafter,  I  think 
it  may  be  rightly  inferred,  that  the  fhortening 
and  clofer  compaction  of  the  moving  fibres,  bv 
reafon  whereof  they  are  contracled  into  a  lefs 
fpace,  is  really  the  true  adion  or  contraction  of 
the  mufcle;  and  which  is  therefore  erroneoufly 
called  inflation,  tumefadion,  &c. 

For  what  reafon  can  any  one  imagine  it  pof- 
fible  for  the  mufcle  to  be  inflated  ?  fince  it  con- 
fifts  of  fuch  fubtile  filaments,  as  are  almoft  invi- 
fible  ;  though  even  thefe  are  finally  compofed  of 
globules.  What  matter  can  effeCt  this  inflation  > 
Js  it  not  neceflary,  that  it  fhould  pafs  through 
thofe  very  fine  fibrillas,  which  conftitute  the 
nerves,  and  when  curioufly  examined,  without 
hurting  them,  are  like  wife  fo  fmall  as  to  be  al¬ 
moft  invifible  ?  Certainly,  if  the  nerves  be  con¬ 
fidered  to  have  their  origin  from  the  marrow,  it 
is  very  evident,  that  they  are  fo  fubtile  there, 
and  fo  clofely  furrounded  by  the  meninges,  that 
the  fmalleft  briftle,  or  thread  of  fpun  glafs,  can 
fcarce  pafs  through  the  aperture.  How  fine 
therefore  muft  that  fpirit  be,  which  can  penetrate 
into  this  very  cavity,  which  is  like  wife  flopt  up 
by  the  nervous  filament  that  iflues  out  of,  and  is 
contained  in,  it  ?  Yet  authors  eftablifh  fuch  no¬ 
tions  ;  nay,  they  proceed  fo  far,  as  to  imagine, 
that  the  nutritious  matter,  to  which  fome  attri¬ 
bute  the  thicknefs  of  the  white  of  an  egg,  paffes 
through  thefe  very  nerves :  but  this  opinion  is  fo 
idle  and  abfurd,  that  it  does  not  deferve  a  ferious 
refutation.  In  the  fame  light  I  confider  the 
imaginary  fermentation  between  the  fpirits  and 
blood,  by  which  the  mufcle  is  laid  to  be  in¬ 
flated;  though  the  very  method  of  this  infla¬ 
tion  is  contrary  to  the  known  conflruClion  of  the 
mufcles. 

Another  thing  that  plainly  contradids  the  in¬ 
flation  and  influx  of  the  fuppofed  fpirit  into  the 
mufcles,  is  that  we  clearly  fee,  tho’  the  mufcle 
be  cut,  and  its  moving  fibres  feparated  from  each 
other,  all  thefe  parts  move  again,  as  it  were  na¬ 
turally,  as  foctn  as  the  nerve  which  belongs  to 
them  is  irritated :  and  this  experiment,  as  well 
as  others,  may  be  made  on  the  Frog,  and  feveral 
other  water-animals,  and  it  fucceeds  very  parti¬ 
cularly  in  the  Duck. 

From  thefe  experiments  therefore,  it  may,  I 
think,  be  fairly  concluded,  that  a  Ample  and 
natural  motion  or  irritation  of  the  nerves  alone  is 
neceflary  to  produce  mufcular  motion,  whether 
it  has  its  origin  in  the  brain,  or  in  the  marrow, 
or  elfewhere. 

Therefore,  we  likewife  obferve  in  many  ani¬ 
mals,  that  as  foon  as  the  beginning  of  the  fpinal 
marrow  is  moved  in  the  brain,  all  the  fubjacent 
mufcles  are  fuddenly  contraded.  And  this  hap¬ 
pens  in  the  fame  manner  with  refped  to  all  thofe 
branches  of  the  nerves  which  arife  out  of  the 
marrow,  at  leaft  whilft  they  are  handled;  tho’ 
only  fome  of  the  mufcles,  or  perhaps  that  only, 
through  which  the  irritated  nerve  is  diftributed, 
are  put  in  motion.  We  muft  alfo  take  particu¬ 
lar  notice,  that  in  this  experiment,  it  is  never  ob- 
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ferved,  that  the  part  of  the  nerve  above  the  ir¬ 
ritated  region,  contradi  alfo  thofe  higher  mufcles, 
that  have  their  nerves  from  thence.  We  very 
clearly  find  alfo  by  experiments,  that  the  motion 
produced  in  the  mufcle  by  irritating  the  nerve,  is 
always  propagated  out  of  the  larger  into  the 
fmaller  branches,  and  goes  afterwards  continu¬ 
ally  defcending.  The  nerves  defigned  for  the 
fenfes  are  circumftanced  in  a  quite  different  man¬ 
ner  ;  for  in  thefe,  the  fenfitive  motions,  doubt- 
lefs,  tend  upwards.  In  order  to  contradi  any 
mufcle,  it  is  neceffary  that  its  nerve  be  irritated 
in  the  region  above  the  mufcle,  or  at  its  infer- 
tion  into  it ;  fince  that  motion  never  tends  up¬ 
wards,  but  always  downwards. 

It  may  now  be  probably  afked,  wherein  I 
think  the  beginning  of  that  natural  irritation,  fli- 
mulus  or  provocation  of  the  motion,  thus  com¬ 
municated  to  the  mufcles  through  the  nerves, 
confifls  ?  Since  I  deny,  that  any  vifible  flowing 
and  inflating  fpirits,  are  locally  moved  through 
the  nerves ;  and,  on  the  contrary,  think  that  a 
certain  inflantaneous  irritation  is  much  more  fub- 
tile,  and  capable  of  the  effort,  than  the  fpirits 
fuppofed  by  fome  neceffary  to  move  the  mufcles: 
and  that,  from  thence,  it  follows,  that  this  irri¬ 
tation  fhould  not  only  have  its  origin  elfewhere, 
but  that  a  force  is  likewife  wanting,  by  which 
that  motion  is  transferred  through  the  nerves  into 
the  mufcles.  I  confefs  thefe  things  are  requifite, 
fince  experience  demonflrates  it  even  to  the  eye. 

To  give  a  proper  anfwer  to  this  queflion,  I 
think,  the  beginning  or  principle  of  that  motion 
lies  in  the  fpinal  marrow,  and  is  alfo  in  all  the 
nerves  of  the  body  ;  fo  that  the  marrow,  and  all 
the  nerves,  are  conflantly  and  perpetually  irri¬ 
tated  to  give  motion  to  every  mufcle  of  the  whole 
body.  I  would  have  it  particularly  obferved, 
that  I  admit  no  effential  difference  between  the 
natural  and  fpontaneous  contraction  of  the 
mufcles,  and  that  performed  by  the  will.  I  con- 
fider  this  difference  as  merely  accidental ;  but, 
becaufe  we  move  all  thefe  mufcles,  which  we 
move  voluntarily,  in  a  contrary  direction ;  that 
what  is  faid  to  be  effential  in  the  contraction  of 
all  mufcles,  is  a  natural  contraction.  For  this 
reafon,  voluntary  motion  ceafes,  or  is  changed 
in  us,  as  well  as  in  all  other  animals ;  when  ei¬ 
ther  the  antagonifl  mufcles  are  wanting,  or  when 
one  of  a  pair  is  more  powerful  than  the  other, 
as  I  have  formerly  demonflrated  in  my  treatife 
on  Refpiration.  And  indeed  we  cannot  move 
mufcles  at  will,  unlefs  we  have  the  power  of  de¬ 
termining  the  natural  motion  of  the  antagonifls 
to  the  contrary  fide.  But  if  all  the  motions  of 
our  mufcles  are  continual  and  natural,  when  the 
antagonifls  are  wanting,  as  is  the  cafe  with  re- 
fpeCt  to  many  mufcular  parts  of  our  body,  which 
we  have  not  power  to  move  at  our  pleafure  j 
only  fo  far  as  thofe  mufcles  are  firfl  dilated  by 
their  contents.  Thele  perform  the  office  of  an¬ 
tagonifl:  mufcles,  and  give  us  the  power  of  mov¬ 
ing  them  in  a  contrary  direction  at  the  command 
of  our  will:  but  otherwife,  all  things  acquiefce 
in  the  perpetual  contraction. 

In  order  further  to  explain  the  origin  of  this 
natural  and  perpetual  contraction  of  the  mufcles  ; 
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I  think  indeed  it  arifes  from  the  continual  im- 
pulfe  of  the  arterial  blood  upon  the  marrow  and 
nerves:  for,  by  means  of  this  blood,  all  thofe 
parts  feem  to  be  continually  moved,  excited, 
and  irritated  to  convey  that  motion  pepetua'ly 
and  uniformly  to  the  mufcles,  and  to  prepare 
the  latter  for  their  perpetual  contraction.  For 
this  reafon,  all  the  nerves  without  exception, 
have  not  fewer  arteries  in  proportion,  than  the 
brain  itfelf,  and  the  fpinal  marrow  have.  I 
fhould  think  indeed,  that  this  matter  might  be 
eafily  afcertained  by  experiments:  for  which  pur- 
pofe,  I  once  thought  of  injecting  a  peculiar  li¬ 
quid  through  an  artery  into  the  marrow,  by  a 
fmall  fiphon,  and  then  to  obferve  carefully,  whe¬ 
ther  any  motion  was  thereby  excited  in  the 
mufcles.  But  I  would  again  advife  the  reader, 
to  confider  well  that  wonderful  motion  and 
power  of  the  mufcle,  when  its  nerve  is  in  the 
leafl  difturbed  or  flimulated. 

It  is  now  time  to  proceed  further;  and  I  fhall, 
by  a  curious  experiment,  demonff  rate  to  the  eye, 
that  the  mufcle  is  not  at  all  fwollen  in  its  con¬ 
traction,  or  becomes  thicker  by  inflating  it, 
and  therefore  occupies  the  larger  fpace  ;  nay,  on 
the  contrary,  that  its  fwelling  decreafes :  and 
therefore,  in  its  contraction  or  aCtion,  fills  lefs 
fpace  than  when  it  refts  flaccid.  I  fay  reffs,  be¬ 
caufe  I  cannot  obferve  that  the  mufcle  in  the 
living  animal,  ever  abfoluteiy  ceafes  from  all 
motion.  And  therefore  it  fhould  be  rather  faid, 
that  it  is  lefs  flrongly  moved  at  the  time  of  its 
relaxation ;  or  then  only  recolleCts  its  elaftic 
flrength,  that  it  may  be  able,  the  moment  after, 
to  make  the  flronger  effort  to  contraCl  itfelf. 
This  may  be  feen  very  clearly  in  regard  to  the 
motion  of  the  heart  and  auricle  in  the  Frog ; 
for  the  blood  is  there  brought  back  from  the 
circumference  of  the  body,  according  to  the  iaws 
of  circulation,  and  being  driven  in  to  the  auricle, 
it  may  be  confidered  as  the  auricle’s  antagonifl 
mufcle,  which  dilates  it :  but  the  auricle  itfelf  is 
the  antagonifl  of  the  heart,  fince  by  means  of 
the  blood,  which  it  protrudes  into  its  cavity,  it 
likewife  dilates  its  fubftance,  fo  that  the  won¬ 
derful,  repeated,  and  continual  pulfe  of  the 
heart,  has  its  origin  from  this  alone  :  that 
pulfe  is  therefore  perfectly  natural  and  necef¬ 
fary  ;  for  thofe  two  mufcles,  that  is,  the  heart, 
and  its  auricle,  are  unequal  in  fize  and  flrength, 
and  therefore  their  motion  is  neceflarily  varied. 
If  the  auricle  were  as  firm  and  as  ffrong  as  the 
heart,  the  motion  of  each  would  abfoluteiy  ceafe ; 
for,  wherever  the  power  of  the  antagonifl  is 
equal,  there  is  obferved  no  motion  of  the  mufcles, 
and  all  things  are  in  both  in  equilibrio,  until  there 
arifes  another  determination,  which,  caufing  one 
mufcle,  to  be  contracted  fomewhat  more  flrong¬ 
ly  than  another,  at  length  moves,  our  limbs.  Such 
a  determination  may  proceed  from  various  caufes. 

If,  for  example,  a  man’s  fkin  be  very  gently 
rubbed  and  irritated  with  a  hair  doubled  feveral 
times;  I  often  obferved,  that  the  motion  of  the 
antagonifl  mufcles  of  the  arm  and  hand  was  im¬ 
mediately  determined ;  fo  that  the  perfon  inftan- 
taneoufly,  as  it  were,  unknown  to  him,  has  put 
his  hand  to  the  place  where  he  felt  the  tiiillation, 
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and  then  fcratched  the  fkin  until  he  made  it 
red,  imagining  that  it  was  probably  occafioned 
by  a  Flea,  or  fome  other  infeCt.  But  when  I 
flopt,  his  hand  and  arm  refled  likewiie,  becaufe 
the  natural  contraction  was  then  equal  in  all  the 
mufcles.  If  the  fame  experiment  be  made  on 
fleeping  dogs  or  cats,  it  is  likewife  obferved, 
that  a  determinate  motion  is  produced  in  the 
mufcles  which  move  their  fkin ;  and  therefore 
it  is  pleafant  to  fee  them  fuddenly  draw  it  up, 
pricking  up  their  hairs,  and  fometimes  fkaking 
them  in  their  fleep.  By  this  familiar  inflance,  it 
is  evident  how  our  mufcles  are  in  like  manner 
voluntarily  moved  without  any  great  attention  of 
the  will,  by  fomething  of  this  kind,  which  is 
proper  to  determine  the  natural  motion  of  the  an- 
tagonifl  to  the  contrary  fide. 

Now,  in  order  to  make  it  certain  from  expe¬ 
riment,  that  the  mufcle  is  not  inflated  in  its  con¬ 
traction,  but  on  the  contrary  poffefiës  lefs  fpace, 
we  are  to  take  a  very  lively  and  found  Frog,  and 
diffeCt  it,  uncover  its  heart,  and  carefully  take 
away  the  pericardium  from  it.  After  this,  we 
mufl  choofe  one  or  two  veins  or  arteries,  which 
are  large  enough  to  be  conveniently  opened, 
and  to  admit  a  thin  glafs  tube.  By  this  tube, 
all  the  veins  and  arteries  of  the  body,  and  con- 
fequently  the  heart,  may  be  very  eafily  inflated  ; 
fince,  as  I  have  before  hinted,  the  lungs  are  in 
this  animal  no  obflacle. 

When  the  heart  is  filled  with  air,  it  mufl  be 
dexteroufly,  together  with  its  auricle,  tied  with 
a  fine  thread,  and  cut  away  from  the  body:  then 
let  a  glafs  fiphon  be  ready,  one  end  of  which 
mufl  be  a  narrow  and  fmall  tube.  Let  the  heart 
thus  inflated,  and  its  auricle,  be  put  into  the  flat 
end  of  this  tube,  and  let  all  be  immediately  put 
into  that  glafs  fiphon  ;  the  long  tube  of  which 
mufl,  in  the  mean  time,  be  flopt  with  a  very 
fmall  drop  of  pure  water,  or,  that  it  may  be  the 
better  diftinguifhed,  water  coloured  with  blood. 

Having  duly  obferved  thefe  directions,  it  will 
manifeflly  appear,  that  at  the  time  the  heart. 
Tab.  XLIX.  Fig.  vn.  a ,  contracts  itfelf  within 
the  little  fiphon,  bb ,  the  drop  of  water  adher¬ 
ing  near  the  extremity  of  the  tube,  c ,  defcends 
in  a  very  remarkable  and  furprifing  manner  to  the 
other  end  of  the  tube,  d,  where  it  fprings  from 
the  fiphon ;  and,  on  the  contrary,  it  will  like¬ 
wife  diftinCtly  be  feen,  that  the  drop  thus  fallen 
down,  d,  will,  on  the  heart’s  dilating  itfelf  again, 
rife  to  its  former  fituation,  c. 

This  experiment  furnifhes  us  with  an  evident 
proof,  that  when  the  mufcle  of  the  heart  con¬ 
tracts  itfelf,  not  only  all  the  fibres  which  ferve 
to  move  it,  are  prefled  clofer  to  each  other,  but 
that  the  heart  itfelf  alfo,  occupies  a  fmaller  fpace 
in  its  fyftole,  than  it  did  before  in  its  diaflole. 

This  alfo  is  the  reafon  why  the  drop  of  water 
c  moves  downwards,  d ,  as  it  cannot  but  follow 
the  heart,  when  this  contracts  itfelf.  But  if  at 
the  very  inflant  of  the  heart’s  contraction,  any 
inflation,  tumefaction,  or  dilatation,  had  been 
produced  by  the  animal  fpirits  on  the  infide  of 
this  organ,  the  drops,  inflead  of  defending  to¬ 
wards  the  belly  of  the  fiphon,  dy  would  infal¬ 


libly  have  rifen  towards  the  extremity  of  the 
tube,  e. 

As  the  former  never  happens ;  and  the  latter, 
the  very  reverfe  of  it,  is  conflantly  the  cafe,  I 
may  fairly  and  plainly  conclude,  that  the  mufcle 
of  the  heart  requires  lefs  room  by  a  great  deal  in 
its  contracted,  than  in  its  dilated  ftate ;  and  that 
hence  the  fuppofed  fpirits,  by  which  it  hys  been 
hitherto  believed,  that  the  heart,  or  its  mufcle 
was  puffed  up  at  the  time  of  its  fyftole,  has  not 
the  leaft  fhare  in  producing  that  effeCt. 

Moreover,  if  we  open  a  living  Frog,  and  care¬ 
fully  attend  to  the  motion  of  its  heart  and  the 
auricle,  we  fhall  find,  that  in  this  experiment, 
every  thing  proceeds  exactly  in  the  fame  man¬ 
ner  as  it  did  in  the  former.  For,  when  the  au¬ 
ricle  contracts  itfelf,  it  very  fenfibly  grows  fmaller, 
and  more  compaCt, ;  but  when  the  heart  is  again 
contracted,  it  undergoes  the  fame  alteration ;  and 
this  obfervation  is  fufficient  to  convince  us,  that 
there  is  no  manner  of  difference  between  the  two 
contractions  of  the  heart,  one  of  which  takes 
place  within  the  fiphon,  and  the  other  naturally, 
except  that  the  heart,  out  of  the  fiphon,  is  in¬ 
flated  with  blood,  and  with  air  in  the  fiphon. 

As  to  the  other  experiment  made  in  the 
fiphon,  we  mufl  here  particularly  obferve,  what 
happens  in  the  heart  during  its  dilatation,  and 
what  change  is  feen  afterwards  during  its  con¬ 
traction.  When  the  heart  dilates  itfelf,  we  plainly 
perceive  that  the  auricle  begins  firft  to  contract, 
and  while  it  does  this,  the  air  is  forced  from  it 
into  the  heart ;  by  which  means  it  is  confiderably 
expanded,  and  appears  in  the  fiphon  as  if  full  of 
bubbles  or  bladders  of  air.  It  even  becomes 
pale  and  tranfparent  on  this  occafion,  and  ap¬ 
pears  irregularly  affeCted.  This  is  owing  to  its 
moving  fibres,  and  flefhy  columns,  not  being 
every  where  of  the  fame  thicknefs,  fo  that  fome 
of  the  parts  of  the  heart  lying  between  thefe  co¬ 
lumns,  are  more  diftended  by  the  impelled  air 
than  others.  Thus  at  length  is  effected,  the 
afcent  of  the  drop  of  water  adhering  to  the  glafs 
tube. 

When  the  moving  fibres  of  the  heart  again  con¬ 
tract  themfelves,  we  obferve  that  the  heart  draws 
itfelf  in,  and  becomes  fmaller,  and  immediately 
after,  we  fee  the  air  forced  from  it,  in  its  turn 
into  the  heart;  upon  which  this  laft  immediately 
becomes  more  red  and  opaque,  and  fhrinks  up  fo 
as  to  put  on  an  unequal  appearance :  but  as  the 
heart  at  this  time  cannot  return  to  the  auricle, 
all  the  air  it  had  thence  received,  its  moving 
fibres  approach  towards  each  other  with  fo  vio¬ 
lent  an  effort,  that  they  likewife  condenfe  the 
air  contained  in  them :  and  thus  is  the  drop  of 
water  adhering  to  the  tube  of  the  glafs  fiphon 
preffed  downwards,  on  account  of  the  heart  be¬ 
ing  then  reduced  to  a  lefs  fize. 

This  is  likewife  the  cafe  with  the  heart,  which 
is  naturally  full  of  blood ;  for  when  this  organ 
in  its  fyftole  is  diftended  by  the  blood,  it  draws 
away  the  circumambient  air ;  but  when  it  again 
contracts  itfelf,  and  difcharges  its  blood,  it  grows 
lefs,  and  yields  to  the  air  in  proportion  as  it 
fhrinks  up,  a  thing  which  ought  to  be  well  at¬ 
tended 
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tended  to,  as  it  is  very  confpicuous  in  a  living 
animal.  The  blood  itfelf  undergoes  fome  con- 
denfation,  when  violently  comprelTed  by  the 
contradlion  of  the  heart,  and  forcibly  expelled 
out  of  it ;  but  is  alfo  on  the  other  hand  fome- 
what  rarified,  when  the  heart  is  dilated  by  a 
new  intromiffion  of  blood,  fo  that  this  natural 
addon  of  the  heart  and  blood  correfponds  exadlly 
with  that  artificial  one  of  the  heart  and  air  in 
the  foregoing  experiment. 

It  may  be  objected,  that  naturally  in  the  live 
animal,  the  air  by  no  means  approaches  the  heart, 
and  therefore  cannot  be  repelled  by  it.  But  the 
contrary  is  plain  in  the  cafe  of  Tadpoles,  in 
which  we  fee  the  external  {kin  fenfibly  aftedled 
by  the  pulfations  of  the  heart,  and  fwell  out  and 
fink  in  alternately,  as  that  organ  dilates  or  con¬ 
tradis  itfelf,  which  is  the  fame  as  if  the  air  prefied 
immediately  againft  the  heart  itfelf.  It  cannot 
be  denied,  but  that  the  fame  thing  rauft  happen 
in  all  animals  that  have  lungs  and  gills,  and  a 
moveable  bread:  ;  nay,  it  muft,  without  doubt, 
take  place  in  fome  motions  of  the  mufcles. 

If  you  cut  a  Frog’s  heart  out  of  the  body,  and 
place  it  in  the  glafs  fiphon,  in  the  manner  before 
defcribed,  without  firfl  blowing  it  up ;  you  will 
plainly  fee  the  drop  of  water  move  in  the  fame 
way  it  did  before,  though  not  fo  much  as  if  the 
experiment  were  made  with  an  inflated  heart. 
In  the  mean  time,  the  water  alfo  will  fink  in 
like  manner,  when  the  heart  contradis  itfelf. 
Experience  teaches  us,  that  the  defcent  of  the 
drop  of  water  in  this  experiment  becomes  fome- 
times  fo  inconfiderable,  that  it  cannot  be  per¬ 
ceived,  even  by  the  help  of  the  microfcope, 
which  is  owing  to  this,  that  the  heart  then  con¬ 
tinues  partly  contracted,  and  is  not  dilated  by 
the  auricle,  which  is  now  become  infufficient  to 
produce  that  effedl,  as  it  neither  propels  any 
blood,  or  air,  with  which  the  heart  could  be  di- 
ftended.  Hence,  of  courfe,  the  contraction  of 
the  heart  muft  become  proportionally  weaker, 
and  the  motion  of  the  water  in  proportion  lefs 
difcernible.  But  if  you  blow  into  the  auricles 
at  this  time,  that  this  auricle,  by  contracting  it¬ 
felf,  may  force  a  quantity  of  air  into  the  heart; 
the  fuccefs  of  the  experiment  will  immediately 
become  much  more  confpicuous. 

If,  inftead  of  the  heart,  we  fhould  chufe  to 
make  ufe  of  fome  other  mufcle,  we  may  pro¬ 
ceed  in  the  manner  reprefented  in  the  eighth 
figure,  where  the  glafs  fiphon,  Tab.  XLIX.  Fig. 
VIII.  a,  contains  within  its  hollow  the  mufcle,  b, 
and  the  nerve  hanging  from  the  mufcle  is  faf- 
tened,  without  being  cut  or  bruifed  to  a  {lender 
twifted  filver  wire,  cc}  that  runs  at  the  other 
end,  an  eye  made  in  a  piece  of  brafs  wire,  fol- 
dered  to  the  embolus  or  pifton  of  the  fiphon,  d. 
Things  being  thus  made  ready,  a  drop  of  water, 
e ,  mull  be  let  into  the  (lender  tube  of  the  fiphon 
by  a  very  fine  funnel.  Now,  if  after  this,  the 
filver  wire  be  cautioufly  drawn  with  a  liefurely 
hand  /  through  the  ring  or  eye  of  the  brafs  wire, 
till  the  nerve  is  irritated  by  the  compreffion,  it 
mull  by  this  means  undergo,  the  mufcle  will 
contrail  itfelf  in  the  fame  manner  with  the  in¬ 
flated  heart,  whofe  alterations,  upon  a  fimilar 
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occafion,  I  have  already  defcribed,  even  the 
drop  of  water  will  in  fome  meafure  fink,  though 
afterwards  it  never  rifes  again.  But  this  experi¬ 
ment  is  very  difficultly  fenfible,  and  requires  fo 
many  conditions  to  be  exadlly  performed,  that  it 
muft  be  tedious  to  make  it ;  for  which  reafon,  I 
have  bethought  myfelf  of  another  that  may  be 
more  eafily  underflood  and  performed. 

You  muft  have  ready  a  little  glafs  fiphon,  Tab. 
XLIX.  Fig.  ix.  a ,  cut  through  with  a  diamond 
near  the  extremity  of  its  {lender  tube,  b ;  then 
pafs  through  the  hole  thus  made,  the  nerve  of 
the  mufcle  c :  but  as  the  air  can  eafily  make 
its  way  through  this  hole,  while  the  nerve  is  ir¬ 
ritated,  till  it  contradis  itfelf,  fo  as  to  keep  the 
water  from  finking  ;  it  is  abfolutely  necefiary  to 
flop  that  paftage  on  the  cutfide,  which  may  be 
eafily  done  with  a  little  ifing-glafs  and  ftarch. 
But  I  muft  own,  that  in  this  experiment,  the 
finking  of  the  drop  is  fo  inconfiderable,  that  it 
can  fcarce  be  perceived:  for  this  reafon,  the 
heart  is  fitter  for  this  experiment  than  any  other 
mufcle,  as  it  continues  and  keeps  up  for  a  confi- 
derably  long  time,  and  with  fufficient  ftrength, 
the  motion  it  has  once  received. 

There  are  fufficient  reafons  why  this  experi¬ 
ment  fhould  fucceed  better  when  tried  upon  the 
heart,  than  upon  the  other  mufcles ;  the  princi¬ 
pal  feems  to  be  this,  that  in  the  other  mufcles, 
there  is  no  antagonift  to  dilate  them  externally, 
nor  any  blood,  which  introduced  into  the  blood- 
vefifels,  can  extend  them,  and  difpand  the  mufcle 
itfelf  from  withinfide ;  though  all  thefe  condi¬ 
tions  are  abfolutely  necefiary  to  affedl  a  perfedt 
contradlion  in  any  mufcle. 

The  experiments  which  were  fome  time  ago 
publifhed  with  a  view  of  proving,  that  a  quan¬ 
tity  of  blood  is  requifite  to  contradi  the  mufcles, 
do  in  reality  no  fuch  thing.  Their  principal  . 
weight  lies  in  the  conftridlion  of  the  aorta,  ef- 
fedled  after  D.  Steno’s  method  ;  but  this  is  truly 
nothing  to  the  purpofe,  and  can  only  impofe,  at 
firft  fight,  even  upon  thofe  who  examine  mat¬ 
ters  of  this  kind  with  the  leaft  circum (pedtion. 
For,  by  only  confidering  with  a  fmall  degree  of 
attention,  that  the  vertebra;,  many  nerves,  and 
even  the  fpinal  marrow,  which  are  all  fattened 
by  the  ligament,  diredted  by  D.  Steno,  to  be 
ufed  on  this  occafion,  undergo  thereby  a  violent 
compreffion,  it  muft  plainly  appear,  that  no  con- 
clufions  can  be  fairly  drawn  from  fuch  a  trial. 
Much  lefs  can  we  infer  any  thing  from  the  other 
experiment,  in  which  the  blood  is  expelled  from 
the  mufcles,  to  make  room  for  water  introduced 
into  them  by  a  fiphon ;  fince  the  moving  fibres 
of  the  mufcle  are  confiderably  injured  by  this 
rough  procedure  ;  fo  that  this  coarfe  experiment 
can  only  fupporta  weak  argument  with  unthink¬ 
ing  people,  being  calculated  merely  to  confirm 
the  experiment  of  D.  Steno  juft  now  defcribed. 
Stronger  proofs  may  be  reafonably  infilled  upon, 
to  demonftrate  a  thing  of  fuch  importance,  and 
the  ligatures  of  the  arteries  of  the  thigh,  parti¬ 
cularly,  in  Frogs,  muft  be  allowed  to  be  a  great 
deal  more  to  the  purpofe. 

We  ought,  however,  greatly  to  commend 
D.  Steno’s  circumfpedlion,  in  not  taking  upon 

him- 
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himfelf  to  determine  the  manner  in  which 
the  motion  of  the  mufcles  is  performed; 
neither  was  he  bold  enough  to  pronounce,  for 
certain,  that  this  motion  proceeded  from  the 
influx  or  afflux  of  any  new  matter.  But  aftei 
I  had,  fome  years  ago,  made  him  acquainted 
with  the  experiments  I  had  made  on  this  occa- 
fion,  as  already  related,  he  made  no  difliculty 
of  telling  me  plainly,  that  he  was  in  no  mea- 
fure  afraid  of  absolutely  denying  the  acceflion 
of  any  new  matter  in  the  contraction  of  the 
mufcles ;  fo  that  our  opinions  of  this  important 
operation  perfectly  coincide. 

Even  I  myfelf,  relying  on  the  propriety  and 
certainty  of  the  experiments  I  have  propofed, 
can  now,  without  any  difficulty,  maintain, 
that  a  mufcle,  at  the  time  of  its  contraction, 
undergoes  no  inflation  or  tumefaction,  from  the 
afflux  or  effervefcence  of  the  fuppofed  animal 
Spirits ;  but  that,  on  the  contrary,  it  in  this 
ffate  becomes  Smaller,  or  collapfes ;  or,  to  ex- 
prefs  my  meaning  more  clearly,  it  takes  up 
lefs  room  than  it  did  before. 

Nothing  can  be  more  evident  than  this  al¬ 
teration,  when  a  heart  filled  with  air  in- 
ffead  of  blood,  or  one  quite  emptied,  is  made 
ufe  of  ;  in  the  firft  of  thefe  experiments,  there 
occur  many  other  things  worth  our  notice, 
which  may  all  have  place  and  force  in  the 
contraction  of  the  mufcles  :  firft  the  enclofed 
air  in  the  heart  is  condenfed,  and  forced  toge¬ 
ther  ;  Secondly,  the  circumambient  air  is  di¬ 
lated  ;  thirdly,  the  fibres  of  the  heart  are  moft 
violently  comprefled  and  ftrained  in  this  aCtion, 
and  the  little  cavities  within,  or  between  them, 
are  comprefled  ;  fo  that  whatever  has  lain  in 
thefe  cavities  rauft  be  difcharged.  And  all 
thefe  things  appear  chiefly  at  the  time  the 
heart  relaxes,  as  it  were  for  a  moment  in  its 
contraction  :  fourthly,  the  internal  air  is  af¬ 
terwards  again  rarified  in  the  heart :  fifthly, 
the  external  air  is  on  the  contrary  condenfed, 
and  driven  from  its  place  :  and  Sixthly,  the 
fibres  of  the  heart  are  again  extended  or  di¬ 
lated. 

If  any  one  objeCt,  that  the  air  in  this  cafe  is 
out  of  the  courfe  of  Nature  in  its  place,  I  can 
readily  anfwer,  by  alluring  him,  that  I  have 
found  air  in  the  hearts  of  human  Subjects, 
opened  immediately  after  their  death.  But  as 
this  is  not  a  common  cafe,  I  am  content,  that 
blood  may  be  fubftituted  to  the  air  which  I 
fuppofed  to  be  found  in  the  heart :  the  blood 
contained  in  the  cavity  of  the  heart,  is  on  that 
cavity’s  contracting,  fhaken,  condenfed,  and  ex¬ 
pelled  ;  the  fame  thing  alfo  happens  to  the 
blood  which  then  flows  through  the  coronary 
veins  of  the  heart,  and  fhaken,  or  violently 
driven  out  of  them ;  upon  which  account  alfo, 
the  fubftance  of  the  heart  grows  confiderably 
paler  at  this  particular  time.  Now,  while 
the  heart  is  thus  contracted  in  its,  fubftance, 
the  circumambient  air  is  likewife  rarified  ;  and 
laftly,  the  fibres  which  ferve  to  move  the  heart 
violently,  become  powerfully  contracted  in  the 
fame  manner  with  the  inflated  heart,  as  already 
mentioned.  But  the  laft  appearances  I  took 


notice  of  on  the  fame  occafion,  and  which 
were  the  reverfe  of  the  firft,  deferve  to  be  here 
likewife  confidered,  as  they  aCt  in  the  enluing 
dilatation  of  the  heart,  when  in  its  natural  Situa¬ 
tion,  and  when  it  is  moved  in  its  natural 
manner. 

From  all  thefe  particulars  it  evidently  ap¬ 
pears,  that  there  occur  in  the  contraction  of 
the  mufcles,  a  great  many  more  things  to  ex- 
erc'ife  our  real'oning  and  induftry,  than  authors 
have  hitherto  confidered.  And  above  all,  we 
ought  moft  carefully  to  oblerve,  with  what 
Strength  the  moving  fibres  of  the  mufcles  draw 
themfelves  up  while  the  fibres  are  contracted. 
This  power  is  fo  great,  that  I  have  Seen  them 
in  fome  animals  become  three  times  Smaller 
than  in  their  natural  ftate  of  conftant  con¬ 
traction.  And  on  this  account,  all  their  con¬ 
tents,  being  all  the  blood  and  juices  which  had 
flowed  into  the  blood-veffels  running  through 
them,  were  moft  violently  forced  out  by  this 
powerful  motion.  Hence  alfo  it  happens,  that 
the  mufcle  of  an  animal,  whofe  blood  is  red, 
is  much  paler  in  a  contracted,  than  in  an  ex¬ 
panded  ftate.  This  D.  Steno  likewife  has 
obferved. 

By  this  observation  we  are  enabled  alfo  to 
account  for  the  considerable  heat  caufed  in  the 
body  by  the  determinate  and  reiterated  motion 
pf  the  mufcles.  For  as  the  mufcles  propel 
the  blood  from  themfelves  by  their  violent 
contractions,  it  is  imDoffible  the  motion  and 
circulation  of  the  mafs  of  blood  fhould  not 
be  thereby  confiderably  increafed  ;  a  circum- 
ftance  which  furgeons,  who  are  informed  of  it 
merely  by  experience,  have  contrived  in  blood¬ 
letting,  to  take  proper  advantage  of  it  ;  for  at 
this  time  they  give  the  patient  a  cafe  of  instru¬ 
ments,  or  Something  of  that  kind,  to  employ 
his  hands,  that  the  mufcles  being  thus  put  in 
motion,  the  blood  may  more  freely  iffue  from 
the  veins:  the  imagination  alone  is  often  power¬ 
ful  enough  to  have  the  fame  effeCt,  as  our  muf¬ 
cles  are  at  that  time  varioufly  influenced  ac¬ 
cording  to  the  lively  or  gloomy  nature  of  the 
thoughts  which  then  poffefs-  us,  and  propor- 
tionably  contract  and  Shut,  or  expand  our 
hearts. 

I  Saw  myfelf,  in  the  hofpital  of  Leyden,  a 
boy  from  whofe  feet  the  lkin  and  flefli  had 
lately  fallen  off  in  a  gangrene,  who  by  the 
bare  motion  of  his  mufcles,  without  retaining 
his  breath,  could  contrive  to  difcharge  at  will 
a  considerable  quantity  of  blood  from  the 
wounded  part.  And  I  have  likewife  obferved 
the  fame  in  the  motion  of  many  animals, 
whofe  blood,  tho’  they  wanted  lungs,  flowed 
much  more  freely  from  them  in  motion,  than 
when  at  reft. 

This  cafe  even  extends  fo  far,  as  to  account 
for  laflitude  or  wearinefs  itfelf,  which  is  occa- 
fioned  by  the  mufcles  being  too  much  diftend- 
ed  by  blood,  and  consequently  rendered  lefs  fit 
for  contraction,  as  I  firft  obferved,  in  Shaping 
with  my  breath  a  piece  of  glafs  melted  with  a 
lamp  heat ;  for  the  mufcles  called  Buccenatores 
in  my  face,  came  at  laft  to  be  fo  violently  dif- 

tended 
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tended  with  blood  by  this  operation,  that 
entirely  loll  the  power  of  contracting  them 
again,  fo  as  to  be  able  to  difcharge  the  air  at 
my  mouth,  in  a  manner  requifite  for  the  bu- 
finefs  I  was  about. 

It  is  very  wonderful,  how  infeCts  in  winter, 
when  all  their  blood  and  humours  are  con¬ 
gealed,  as  it  were,  in  their  veffels,  lofe  likewife 
all  power  over  their  mufcles  ;  fo  that  if  their 
legs  and  other  limbs  be  extended  without  do¬ 
ing  them  violence,  they  will  remain  in  that 
pofture  till  the  creature  recovers  the  power  of 
moving  them,  on  the  return  of  warm  weather, 
or  by  being  placed  near  a  fire  ;  for  a  very  fmall 
degree  of  warmth  communicated  to  them  in  the 
beft  manner,  is  fufficient  to  reftore  them  to  life 
and  motion,  to  enable  them  to  turn  about, 
run,  and  even  fly,  till  their  blood  and  humours 
congeal  again,  which  they  do  in  a  very  fhort 
time  and  the  little  animal  is  thereby  reduced 
to  its  former  ftate  of  inaCtion.  I  have  like¬ 
wife  obferved  that  famous  vegetable  called  the 
Senfitive  plant,  is  muchlefs  fenfible  in  autumn, 
than  in  the  fummer  feafon. 

It  may  be  afked  how  is  the  effeCl  of  the  na¬ 
tural  determinate  irritation  of  the  nerves,  or 
even  of  that  which  is  produced  from  without, 
and  by  art  produced ;  fince  it  is  not  poffible  to 
prove,  or  reafonable  to  fuppofe,  that  any  fen¬ 
fible  matter  is  at  that  time  conveyed,  or  locally 
carried  into  the  mulcle  ;  but,  on  the  contrary, 
it  muft  be  allowed,  that  the  mufcle  difcharges 
the  matter  it  contained,  fo  as  to  fill  a  lefs  com- 
pafs  ? 

I  muft  confefs  it  a  very  difficult  talk  to  an- 
fwer  this  queftion,  and  perhaps  impoflible,  till 
the  true  contraction  of  the  mufcles  fhall  be 
exaCtly  known.  For  this  reafon  I  fhall  enter 
upon  a  method  for  attaining  fome  certainty  in 
this  matter,  like  that  purfued  in  acquiring  juft 
notions  concerning  the  ufe  of  the  eye  j  for  the 
manner  in  which  viffon  is  performed,  was  dis¬ 
covered  without  any  true  knowledge  of  the 
ftruCture  of  that  curious  organ,  by  which  we 
enjoy  that  great  blefling.  Hence,  were  1  per¬ 
mitted  to  make  ufe  of  a  coarfe  fimilitude,  I 
misht  conceive  it  effected  in  the  fame  manner 
with  the  alterations  vilible  on  handling,  or 
touching  ever  fo  gently  the  parts  of  the  Herba 
Impatiens,  called  Touch  me  not,  or  podded 
Ars  Smart,  orthe  Balfamita  alteria  of  Fabius  Co¬ 
lumna  ;  the  parts  of  which  plant  being  extend¬ 
ed  according  to  the  courfe  of  two  or  three  ner¬ 
vous  or  herbaceous  fibres,  in  confequence  of 
any  momentarry  irritation,  moft  fuddenly  con¬ 
tract,  and  the  pods  burft.*  And  certainly, 
if  thefe  fibres,  which  cannot  fo  expeditioufly 
contract  themfelves,  before  the  feed  of  the 
plant  to  which  they  belong  has  arrived  at  its 
due  maturity,  did  not  curl  up  and  fall  off,  but 
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inftead  of  thus  perifhing,  could  be  again  di¬ 
lated  like  leather,  when  forcibly  bent,  and  ex- 
cited  by  a  new  irritation  to  a  new  contraction, 
we  fhould  have  in  them  a  moft  curious  exam¬ 
ple  of  the  aCtion  of  the  mufcles,  the  princi¬ 
pal  of  which  confifts  in  a  contraction  following 
a  dilatation  j  fo  that  it  is  the  contraction  of  the 
mufcles,  and  not  the  dilatation  of  them,  that 
we  ought  to  confider  as  their  principal  office, 
fince  even  when  the  animal  is  dead,  they  will 
ftill  endeavour  to  contract  themfelves.  1  have 
even  feen  a  mufcle  contract  itfelf,  when  boiled 
in  the  fame  balfam  in  which  I  had  prelerved 
it  for  feveral  years. 

Let  people  think  what  they  pleafe  of  the 
above-mentioned  fimilitude,  or  comparifon  ; 
at  leaft  the  experiment  informing  us  that  the 
mufcle  contracts  itfelf  as  foon  as  its  nerve,  is 
put  in  motion,  refts  upon  a  moft  folid  founda¬ 
tion  :  but  as  I  demonftrated  at  the  fame  time, 
that  a  mufcle  takes  up  lefs  room  in  its  con¬ 
tracted,  than  in  its  dilated,  ftate,  it  moft  evi¬ 
dently  follows,  that  there  does  not  flow  into 
it  at  that  time,  as  has  been  fuppofed,  any  ex¬ 
panding  or  rarefying  matter,  but  that  that  fub- 
ftance  muft  be  inconceivably  fine  and  delicate, 
which  at  that  moment  of  time  can  produce  in 
the  mufcle  fo  wonderful  a  motion  ;  though  we 
are  not  certain  that  this  efreCt  differs  in  any 
thing  from  that  which  the  wind,  a  finger,  a 
ftick,  or  a  briftle,  has  in  contracting  the  little 
fibres  in  the  contractile  pod  of  the  Touch  me 
not  plant. 

I  therefore  think,  that,  as  I  faid  before,  it 
may  be  from  hence  fairly  inferred,  that  when¬ 
ever  the  nerve  is  immediately  irritated,  the 
mufcle,  to  which  it  belongs,  muft  be  in  a  ftate 
of  perpetual  contraction,  or  at  leaft  in  a  ftate 
of  perpetual  effort,  and  endeavour  to  contrac¬ 
tion.  This  is  a  circumftance,  which  I  former¬ 
ly  obferved  in  my  treatife  of  Refpiration,  and 
fhall  hereafter  more  clearly  explain,  as  I  in¬ 
tend  to  publifh  a  new  method,  in  which  we 
may  in  fome  mealure  confider  the  conftant  mo¬ 
tions  of  the  mufcles. 

But  before  I  undertake  this  talk,  and  there¬ 
by  make  an  end  of  the  prefent  treatife,  I  muft 
confider  in  what  ftate  or  condition  the  mufcles 
were  before  they  exercifed  any  motion.  This 
may  be  very  eafily  feen  in  infeCts,  and  even  in 
the  rudiments  of  the  mufcles  belonging  to 
larger  animals,  whole  mufcles  at  that  time  are 
generally  compaCt,  white,  membranaceous,  and 
feem  compofed  at  their  very  firft  appearance  of 
a  kind  of  glutinous  humour.  In  infeCts,  it  is 
very  remarkable,  that  at  the  time  of  their 
changes,  their  mufcles  become  in  a  manner  in- 
vilible,  and  afterwards  increafe  in  fize  to  a  pro¬ 
digious  degree  ;  nay,  even  their  limbs  difap- 
pear,  and  gröw  in  the  fame  manner,  but  more 


*  To  the  plants  here  mentioned  by  Swammerdan,  may  be  added  feveral  others,  in  the  feed-veffels  of  which  there  is  this  elaftick 
power,  which  he  fuppofes  in  fome  degree  analagous  to  the  mufcular  motion  in  animals  :  in  the  multitude  of  examples,  the  truth  will 
be  bell  difeovered. 

The  Wood-forrel,  wild  Cucumber,  and  Lady-fmock,  among  the  common  kinds ;  and  in  the  Momerdica,  Phylanthus,  Euphor¬ 
bia?,  Jutlicke,  Ruellire,  Diflamnus,  Ricinus,  Tragica,  Jatroplia,  Cretan,  Clulia,  and  Realypha,  among  the  more  rare  ;  and  mollof  all 
in  the  Hura,  or  Sand  Box-tree,  which  burfls  with  the  report  of  a  piftol,  and  fcatters  its  feparated  parts  throughout. 

Thefe  arc  the  fubjeéls  in  which  the  origin  and  caufes  of  this  motion  in  vegetable  parts  may  be  traced,  and  the  fubjefl  is  worthy 
a  full  difquifition. 

K  k  particularly 
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particularly  their  legs,  and  the  mufcles  of  thofe 
parts,  which  fwell  and  extend  every  way  in  a 
furprifing  manner,  by  means  of  the  blood  and 
humours  driven  into  them,  juft  as  if  they  had 
been  injected  with  additional  liquors  ;  fo  that 
in  courfe  of  time,  they  are  as  ic  were  unnatu¬ 
rally  ftretched,  and  bent  in  the  manner  of  a 
bow.  But  this  alteration  obtains  chiefly  in  in¬ 
fers,  whofe  mufcles  alfo  move  much  longer 
than  thofe  of  any  other  fpecies  of  animals ;  and 
even  retain  their  motion,  in  many  fpecies,  after 
the  head  has  been  feparated  from  the  body. 
We  obferve  alfo,  that  as  foon  as  infedts  break 
from  their  old  Kins,  their  bodies  grow  larger 
every  way,  aim  oft  inftantaneoufly ;  and  the 
fame  thing  happens,  in  proportion,  to  animals 
whofe  blood  has  an  extraordinary  degree  of 
heat  in  it.  Hence  it  is,  that  their  mufcles  en¬ 
deavour  the  more  violently  to  contradi  and  draw 
themfelves  together.  In  fine,  we  iikewife  very 
plainly  fee  that  the  mufcles,  when  fir  ft  they 
begin  to  exert  their  powers,  grow  much  redder, 
on  account  of  the  blood  nenetrating  at  that 
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time  into  their  fubftance,  and  in  fome  degree 
expanding  it;  and  they  become  Iikewife  much 
larger,  by  means  of  the  blood-veftels  which 
run  through  them,  and  extend  their  moving 
fibres. 

From  thefe  particulars  it  evidently  follows, 
that  every  contradlion  of  a  mtifcle  muft  be  pre¬ 
ceded  by  fome  degree  of  dilatation  ;  and  this 
*  dilation  I  fuppofe  to  be  of  three  kinds.  The 
firft  is  performed  in  the  natural  and  voluntary 
contradlions  of  the  mufcles,  by  the  blood  forced 
into,  and  thereby  partly  dilating  them.  The 
fecond,  which  obtains,  in  natural  contradlions,  I 
attribute  to  the  contents,  which  by  extending  and 
dilating  the  moving  fibres,  and  thereby  drawing 
the  blood  more  copioully  to  them,  occafions  a 
relaxation  of  their  contradlile  powers.  The 
third  kind  of  dilation  is  that  which  precedes 
the  voluntary  contradlions,  and  feems  to  be 
produced  by  the  determination  of  the  antago- 
nift  mufcles  ;  for  thefe  adt  upon  the  mufcles, 
oppofed  to  them,  in  the  fame  manner  that 
the  contents  adl  upon  mufcles,  whofe  motions 
are  natural. 

Now  what  does  that  fubtile  matter,  which 
conftantly  flows  through  the  nerves  into  the 
mufcles,  contribute  to  their  contradlion?  Is  it 
derived  to  the  moving  fibres,  ferving  to  open 
fome  of  the  blood-veftels  that  furround  the 
nerves  lying  within  the  mufcle?  Or  does  it,  by 
mixing  with  the  blood,  make  it  fuddenly  effer- 
vefce  and  ferment,  and  fo  excite  that  motion, 
by  which  the  mufcles  may  again  fhake  off  fuch 
fubtile  matter,  fo  as  to  caufe  an  immediate 
contradlion  of  the  moving  fibres  ?  1  muft  own 
myfelf  unable  to  give  a  fatisfadlory  anfwer  to 
any  of  thefe  queftions,  and  therefore  leave 
them,  as  a  rnoft  fruitful  matter  of  contempla¬ 
tion,  to  the  difouffion  of  others. 

As  to  the  other  things  which  I  have  hitherto 
propofed,  1  think  I  may  thence  moft  fairly  con¬ 
clude  :  Firft,  That  all  the  mufcles  are  naturally 
contracted  ;  that  is,  they  are  in  a  ftate  of  con- 
tradüon  before  they  have  performed  any  mo- 
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tion.  Secondly,  That  their  contradlion  is,  in 
part,  deftroyed  by  the  blood,  and  fuch  other 
humours  as  flow  into  them  from  their  particu¬ 
lar  veflels ;  and  that  this  is,  as  it  were,  the  firft 
caufe  of  the  dilatation  or  expanfion  of  the  muf¬ 
cles,  though  they  ftill  perfift  in  a  ftate  of  con¬ 
tradlion  in  a  lefter  degree.  By  this  power  alfo, 
the  circumambient  air  is  driven  out  of  its  place, 
and  becomes  condenfed,  in  the  fame  propor¬ 
tion  wherein  the  mufcles  are  expanded.  Third¬ 
ly,  The  contents  of  the  vifeera,  cavities,  and 
little  tubes  of  the  body,  about  which  the 
moving  fibres  are  difp'ofed,  contribute  greatly, 
as  a  fecundary  caufe,  which  obtains  in  natural 
motions,  to  the  complete  diftention  or  dilata¬ 
tion  of  the  mufcles ;  whereas,  in  voluntary 
motions,  fuch  complete  diftention  and  dilata¬ 
tion  muft  he  attributed  chiefly  to  the  contrary 
determination  of  the  antagonift  mufcles  :  for 
the  moving  fibres  in  thefe  two  fpecies  of  muf¬ 
cles,  which  are  differently  fituated,  are  conii- 
derably  expanded  by  thefe  two  caufes,  which 
Iikewife  difpofe  the  blood-veftels,  belonging  to 
the  mufcles,  to  receive  a  far  greater  quantity  of 
blood ;  fo  that  the  dilatation  being  once  arrived 
at  its  higheft  pitch,  the  returning  contradlion 
may  be  the  more  powerful.  Fourthly,  The 
air,  already  repelled  and  condenfed,  contributes 
greatly  to  produce  this  effedl ;  for,  by  being 
immediately  urged  to  dilate  itfelr  by  the  equi¬ 
librium  of  the  atmofphere,  it,  in  its  turn,  adts 
with  the  greater  violence  upon  the  mufcles,  to 
oblige  them  to  return  into  their  late  ftate  of 
contradlion ;  which  is  befides  fo  natural  to 
them,  that  they  would  reaffume  it  of  them¬ 
felves,  fooner  or  later,  without  any  fuch  com- 
pulfion.  Fifthly,  We  muft  add  to  the  caufes 
already  afiigned,  the  perpetual  and  natural  ir¬ 
ritations  which  the  nerves  are  conftantly  excit¬ 
ing  in  the  moving  fibres  of  the  mufcles  them¬ 
felves,  and  which  are  continually  engaged  in 
urging  them  to  contradlion.  I  would  here  be 
underftood  to  mean  thofe  ftimuli,  which  are 
produced  by  the  blood  in  its  circulation,  and  in 
its  paftage  through  the  arteries  to  the  origin  of 
the  fpinal  marrow,  and  all  the  nerves;  or  elfe 
thofe  ftimuli  which  are  communicated  to  the 
beginning  of  the  fpinal  marrow,  and  the  nerves, 
by  external  objedls,  which  make  an  impreftion 
upon  the  blood.  Hence  therefore,  in  thefixth 
place,  the  mufcles,  as  well  the  natural  and 
moveable  ones  as  thofe  fubjedt  to  the  didlates 
of  the  will,  are  neceftarily  difpoled,  and  in  a 
manner  conftrained,  to  return  to  their  original 
and  natural  ftate  of  contradlion.  Hence,  le- 
venthly,  I  may  reafonably  conclude,  that  in 
all  the  reciprocal  contradlions  of  the  mufcles, 
their  contents  are  again  forcibly  difeharged, 
fince  the  moving  fibres,  which  were  before 
extended,  at  this  time  come  nearer  again  to 
each  other,  and  become  very  compadl,  fo  as 
to  recover  the  fituation  they  were  in,  previous 
to  their  being  dilated.  For  this  realon  alfo, 
they  muft  then  take  up  lefts  room,  though  we 
may  fee  fome  tumours  arile  at  this  time  on  the 
furface  ot  the  mufcles,  thefe  tumours  being 
produced  by  the  extraordinary  compadtnefs  of 
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the  fibres,  of  which  the  mufcles  are  compofed, 
and  confequently  by  the  lubfiding  of  the  adja¬ 
cent  parts,  rather  than  by  any  inflation  ol  thofe 
parts  of  which  they  themfelves  con  lift  5  as  the 
authors,  who  have  hitherto  treated  this  fubjed, 
have  falfly  imagined.  Seventhly,  and  laftly, 
therefore,  I  from  hence  conclude,  that  all  the 
adions  of  the  mufcles  confift  in  contradion, 
or  in  a  return  to  that  form  and  difpofition  they 
had  before  they  were  dilated  ;  fo  that  the  muf¬ 
cles,  as  often  as  they  are  again  dilated,  or  de¬ 
termined  a  contrary  way,  by  the  caufe  already 
affigned,  or  by  means  of  their  contents,  or  by 
the  adion  of  the  antagonift  mufcles,  conflantly 
return  afterwards  to  their  former  ftate  of  con¬ 
tradion,  whether  the  motions  they  are  to  give 
be  natural  or  voluntary. 

Though  this  be  ufually  the  cafe,  and  prin¬ 
cipally  with  regard  to  the  natural  motions  of 
the  mufcles,  it  neverthelefs  is  obferved  to  take 
place  in  their  voluntary  motions  alfo;  though, 
to  eiTed  thefe  laft,  the  confent  of  the  will  is 
likewife  neceffary.  For  we  find,  that,  in  all 
the  voluntary  motions  of  the  mufcles,  there  is 
hkewife  abfolutely  required  fome  internal  or 
external  caufe,  by  means  of  which  a  contrac¬ 
tion  of  the  antagonift  mufcles  may  be  deter¬ 
mined  another  way. 

Therefore,  fince  all  the  mufcles  are  in  a 
perpetual  ftate  of  contradion,  it  is  eafy  to  con¬ 
ceive,  that  the  leaf:  degree  of  determination, 
whatever  caufe  may  ferve  to  produce  it,  is  fuffi- 
tient  to  difpofe  them  to  move  the  body,  make 
it  advance,  remove  it  from  place  to  place,  and 
aduate  it  in  a  thoufand  other  different  ways. 

Nor  is  it  in  natural  motions  alone,  that 
things  are  obferved  to  proceed  in  this  manner, 
as  plainly  appears  by  the  contradion  of  the 
pupil  of  the  eye,  which  inftantaneoufly  ex¬ 
pands  and  dilates  itfelf,  by  means  of  its  muf¬ 
cles,  as  the  eye  is  more  or  lefs  irritated  by  the 
particles  of  light.  The  fame  may  be  obferved 
of  the  moving  fibres  of  the  inteftines,  which 
conftantly  alfo  contrad  and  expand  themfelves, 
in  proportion  to  their  contents  ;  fo  that  their 
motion  perfedly  refembles  that  of  the  fea, 
whofe  waves  follow  and  mutually  prefs  upon 
one  another. 

We  often  obferve,  that  a  natural  contradion 
takes  place  in  thofe  mufcles,  which  are  faid  to 
move  as  the  will  direds ;  as  is  manifeft  in  our 
walking,  (landing,  and  making  ufe  of  our 
hands  :  for  we  certainly  move  our  limbs  almoft 
every  moment,  without  refleding  in  the  lead 
upon  what  we  do.  Thus,  with  regard  to  ex¬ 
ternal  objeds,  we  often  falute  a  perfon  we 
meet,  merely  becaufe  another  in  our  company 
takes  off  his  hat,  or  becaufe  we  are  affeded  by 
fuch  external  objed,  though  we  do  not  know 
who  the  perfon  is  we  have  faluted,  nor  fo  much 
as  think  of  our  faluting  him.  For  this  reafon 
therefore  it  is  plain,  that  as  our  memory  is 
local,  and  is  affifted  by  the  image  of  one  thing 
in  pafting  to  that  of  another,  and  fo  on  without 
end,  the  contradions  of  our  mufcles  are  in  like 
manner  natural;  and  the  mufcles  themfelves 
are  urged  by  one  caufe  of  motion  to  another, 
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and  from  this  to  a  third,  and  fo  on  without  any 
interruption. 

It  is  for  a  fimilar  reafon,  that,  when  we  find 
ourfelves  too  near  the  fire,  we  retire  to  a  greater 
diftance  from  it,  and  put  our  limbs,  by  means 
of  various  motions,  into  their  former  pofture, 
without  attending  in  the  leaft  to  what  we  do  ; 
but  merely  in  conlequence  of  the  imprefiion 
made  upon  us  by  the  irritating  objed.  From 
hence  it  appears,  that  we  can  never  be  trueiy 
faid  to  move  voluntarily,  unlefs  when  the  will 
itfelf  is  put  in  motion  by  the  objed,  and  then 
by  its  own  motion  produces  a  third;  for  when¬ 
ever  the  light  happens  to  be  too  ftrong,  we  (lint 
our  eyes,  turn  our  head  afide,  and  give  our¬ 
felves  many  other  motions,  as  we  are  varioufly 
excited  to  them  by  the  objeds  that  prefent 
themfelves. 

All  thefe  fads  abundantly  prove,  that  thofe 
very  mufcles,  by  whofe  afliftance  we  perform 
our  voluntary  motions,  are  riotwithftanding 
always  themfelves  moved  in  a  natural  manner, 
not  only  becaufe  an  internal  or  external  prin¬ 
ciple,  caufe,  or  objed  is  alone  requifire  to  de¬ 
termine  them;  but  likewife  becaufe  a  volun¬ 
tary  motion  is  never  produced,  unlefs  fuch  a 
determining  principle,  w  hatever  that  may  be, 
precedes  it,  though  it  lhould  be  but  a  thought 
merely  cafual,  let  alone  one  previoufly  excited. 
Cannot  a  fimple  dream,  or  fome  abfolute  phan¬ 
tom,  prefenting  itfelf  before  us  in  the  night, 
fo  affed  us  ?  Even  in  this  cafe,  w'e  immediately 
ftart,  tremble,  and  perhaps  get  out  of  bed, 
fhriek,  and  call  for  afliftance.  And  all  this 
wre  do  merely  becaufe  we  then  juft  determine 
another  way  our  mufcles,  already  prepared  for 
adion.  We  may  obferve  the  fame  things  alfo 
in  our  fpontaneous  or  natural  motions,  though 
fuch  motions  can  be  but  very  feldom  deter¬ 
mined  by  us,  and  that  alfo  under  certain  con¬ 
ditions  only.  For  our  will,  as  I  took  notice  in 
the  beginning,  has  very  little  power  in  deter¬ 
mining  fuch  of  the  mufcles  as  have  no  anta- 
gonifts ;  and  indeed,  if  nature  had  not  be¬ 
llowed  upon  us  fuch  antagonift  mufcles,  we 
fliould  have  been  little  better  than  vegetables, 
which  cannot  ftir  from  the  place  wherein  they 
have  taken  root. 

It  is  evident,  from  the  foregoing  obfervations, 
that  a  great  number  of  things  concur  in  the 
contradion  of  the  mufcles ;  and  that  we  fliould 
be  thoroughly  acquainted  with  that  wonderful 
machine  our  body,  and  the  elements  with 
which  we  are  furrounded,  to  defcribe  exadly 
one  Angle  mufcle,  and  explain  its  adion,  in  a 
fatisfadory  manner.  On  this  occaflon,  it  would 
be  neceffary  for  us  to  confider  the  atmofphere, 
the  nature  of  our  food,  the  blood,  the  brain, 
marrow,  and  nerves,  that  mod  fubtile  matter 
which  inftantaneoufly  flow's  to  the  moving 
fibres,  and  many  other  things,  before  we  could 
exped  to  attain  a  fight  of  the  perfed  and  cer¬ 
tain  truth.  For  my  part,  I  own  that  I  have 
endeavoured  to  offer  fomething  on  this  impor¬ 
tant  fubjed  worth  the  publick’s  acceptance  ; 
but  yet  1  am  fenlible,  that  all  this  time  I  have 
been,  as  it  were,  reprefenting  with  a  coal  the 
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fan’s  meridian  rays :  fo  that  this  my  little  effay 
can  pretend  to  no  merit,  on  any  other  account, 
but  that  of  its  conformity  to  Nature,  which  I 
hope  I  fhall,  in  time,  be  allowed  not  to  have 
mifreprefented.  And  that  time  will  be,  when 
happier  geniufes  fhall  have  made  all  thefe 
things  clear  and  evident;  for  this  may  certain¬ 
ly  be  attained  by  laying  aiide  all  little  thoughts 
of  our  own  glory,  in  inveftigating  the  works 
of  Nature,  and  thinking  of  His  only,  without 
whofe  affiftance  we  could  not  even  know  any 
thing  of  them.  At  that  happy  period,  the 
defire  of  writing  for  the  fake  of  being  talked 
of,  will  no  longer  prevail :  we  (hall  not  then 
be  anticipating  our  own  praifes,  iince  all  our 
intentions  being  direded  to  the  honour  of  the 
Creator,  we  fhall  of  courle  refift  the  corrupt 
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motions  of  our  hearts,  apt  to  be  delighted  with 
flattery,  and  fond  of  obtaining  the  title  of 
learned  and  ingenious  men  :  all  which  I  only 
confider  as  vanity  of  vanities,  Iince  truth  is  the 
only  thing  upon  which  we  ought  to  depend,  as 
on  a  firm  foundation,  and  for  which  we  oupht 
to  value  ourfelves.  Who  is  it  amongft  us,  that 
fhall  difeover  the  truth,  conlidering  our  blind- 
nefs  in  judging  even  of  the  vifible  objects  that 
fur'round  us  ?  Hence  therefore,  to  conclude 
this  effay,  I  fhall  obferve,  that  every  true  and 
valuable  difeovery  is  the  gift  of  the  Divine 
Grace,  which  God  difiributes  as  he  pleafes, 
and  makes  manifeft  at  his  own  time.  My  ob- 
fervations,  concerning  the  nerves,  may  be  found 
in  my  hiftory  of  the  Rhinoceros  Beetle. 


The  End  of  the  Natural  Hifory  of  Frogs. 


A  compar  if  on  of  the  changes  in  the  Clove- July  flower^  with  thofe  in  infers  during 

their  Nymph-fate. 


Tab.  XL VI. 

I  Exhibit  in  the  figure  of  this  Table, 

-*■  NQ.  I.  The  garden  Caryophyllus,  orClove- 
Julyflower,  under  its  firff  coat  or  tuniek,  with¬ 
in  which  it  goes  by  the  name  of  the  feed  of 
the  plant. 

II.  The  faid  coat  or  tuniek  fallen  off  from 
the  latent  rudiments. 

III.  The  little  new  germen,  or  firft  fhoot  of 
the  plant. 

IV.  The  faid  germen  opened  into  a  few 
leaves. 

V.  The  fame  germen  or  bud,  when  its  fol¬ 
liculus  or  flower-cup  is  called  a  gemma,  or 
bud  ;  in  which  condition  I  confider  it  as  a 
Nymph. 

VI.  The  Caryophyllus  or  Clove-Julyfiower 
itfelf,  after  it  has  burft  open  its  gemma  or  bud, 
and  is  become  ready  to  lThew  its  feeds. 

Having  fhewn  in  general,  in  the  firft  part 
of  this  work,  the  limilitude  there  is  between 
the  changes  of  vegetables  and  thofe  of  infefts, 

I  fhall  now,  to  make  it  the  plainer,  give  a  par¬ 
ticular  inftance  of  it  in  the  Caryophyllus  or 
Clove;  adding  figures,  to  make  every  thing 
the  more  intelligible  *. 

Tab.  XLVI.  Fig.  i.  Firft  then  I  give  a 
figure  of  this  plant’s  feed,  as  it  appears  to  the 
naked  eye ;  and  then,  at  the  letter  A,  I  repre- 
fent  it  as  it  appears  through  the  microfcope. 
Near  the  middle  of  it  ihere  appears  a  white 
protuberance ;  by  which,  while  it  remains  in 
its  cell,  it  receives  life,  nourifhment,  and  in- 
creafe,  in  the  fame  manner  with  the  eggs  of 
infedts  in  the  ovary ;  fo  that  we  may  confider 


this  firft  principle,  which  is  likewife  found  in 
other  feeds,  as  the.  cicatrix  of  the  navel-ftring, 
after  it  has  been  cut  and  tied  up.  There  ap¬ 
pear  alfo,  on  the  furface  of  the  feed  of  the  Clove- 
Julyfiower,  fome  very  pretty  little  jagged  un- 
evennefles,  interfperfed  with  black  fpots ;  by 
means  of  which  it  looks  not  unlike  that 
rugged  fkin  called  chagreen,  and  may  indeed 
be  very  aptly  compared  to  that  kind  of  fkin. 

Fig.  ii.  Secondly,  I  exhibit  the  coat,  fkin, 
fhell,  peel,  rind,  or  tuniek,  which  the  Clove- 
feed  throws  off,  in  order  to  appear  under  the 
fhape  of  a  germen,  or  firft  fhoot,  in,  juft  as 
infedts  caft  their  fkins  at  the  time  of  their 
changes. 

After  having  reprefented  the  external  ap¬ 
pearance  of  the  Clove- Julyflower-feed,  N°.  I. 
and  A,  I  give  the  form  of  the  fkin  it  has  caft 
off  under  N°.  II.  At  the  letter  B,  I  give  the 
true  appearance  of  the  feed  contained  within 
that  fkin  or  coat,  drawn  after  nature  ;  and  at 
the  letter  C,  as  it  appeared  through  the  micro¬ 
fcope,  that  my  readers  may  be  able  to  form 
jufter  notions  of  it.  There  are  two  things  in  this 
feed  which  deferve  particular  regard  ;  namely, 
its  prominent  apiculus,  or  point,  and  that  bivalve 
divifion  or  parting  which  is  to  be  feen  in  the 
reft  of  its  body.  On  the  feed’s  being  com¬ 
mitted  to  the  earth,  we  obferve  that  the  point 
or  cone  bends  downwards,  and  divides  into 
roots  at  its  extremity,  N°.  III.  whilft  the  reft 
of  the  body  of  the  feed,  opening  more  and 
more,  at  laft  throws  off  its  external  coat,  N°. 
II.  and  conftitutes  the  two  firft  leaves  of  the 
future  plant. 


*  In  the  courfe  of  vegetable  nature,  if  the  fyftem  of  vegetable  generation,  juft  published  by  Dr.  Hill,  be  found  to  anfwer  equally 
in  all  otherplants  as  in  the  inftance  there  propofed,  the  origin  of  this  part  of  Nature’s  produces  is  very  Ample.  There  remains  no¬ 
thing  of  that  inccrhprehenftble  doctrine  of  invigorating  atoms,  or  a  feminal  air;  but  the  whole  operation  is  a  continued  growth. 
The  fibres  of  the  root  are  compofed  of  five  fubftances,  laid  over  one  another,  and  thefe  terminate  in  the  feveral  parts  belonging  to 
the  flower.  The  flelhy  fubftance  or  the  ftalk  terminates  in  the  antherte,  and  each  termination  of  it  is  in  a  minute  plant,  which  is 
lodged  in  a  grain  of  farina,  and  defended  by  a  watry  fubftance  :  it  is  with  this  carried  down  the  ftyle  into  the  feed-velfels,  and 
lodged  in  the  feeds.  Thefe  cover  it  with  new  membranes ;  and  when  put  into  the  ground,  it  calls  off  thefe  membranes,  and 
requires  its  growth,  juft  as  this  author  obferves  of  the  Clove;  confirming  all  his obfervations. 


Fig. 

3 


The  HISTORY  of  INSECTS. 


Fig.  III.  As  reprefented  after  nature,  under 
the  third  number.  I  here  exadtly  exhibit  the 
two  fir  ft  leaves  of  this  plant,  with  its  root,  and 
the  fibres  belonging  to  that  part,  and  all  the 
tender  little  rudiments  of  the  infant  Clove- 
July flower,  which  at  this  period  exadtly  re- 
fembles  an  infedt;  that  has  juft  crept  out  of  its 
firft  coat  or  fkin. 

Fig.  iv.  Fourthly,  I  exhibit  the  germen  of 
the  Caryophyllus,  or  Clove- Julyflower,  fome- 
what  more  grown,  and  adorned  all  round  with 
excrefcent  leaves,  which  may  very  well  be 
compared  with  the  little  bundles  of  hair  fpring- 
ing  from  the  fkins  of  Caterpillars. 

Fig.  v.  I  fhew  in  what  manner  the  germen, 
or  firft  ftioot,  has  at  laft  grown  to  a  gemma  or 
bud,  calyx  or  cup,  which  contains  the  latent 
Clove-flower,  neatly  folded  up;  in  the  lame 
manner  that  the  Nymyh  or  Chryfalis  contains 
the  future  flying  infedt.  But  there  is  this  dif¬ 
ference,  that  the  parts  of  the  Clove  aie  uni¬ 
formly  furrounded  with  one  continued  coat  or 
ikin,  like  the  embryo  Chicken  in  the  Ihell  of 
its  egg ;  whereas  all  the  limbs  of  Nymphs  or 
Chryfallides  are  wrapped  up  each  in  its  own 
pecular  covering,  without  being  ever,  found 
under  one  common  coat,  unlefs  it  be  in  fuch 
infe&s  as  never  throw  off  their  laft  flcin;  as  is 
the  cafe  in  the  fourth  order. 

Fig.  vi.  Laftly,  I  give  a  drawing  of  the 
Clove,  at  the  time  when  it  is  in  flower :  when, 
after  having  burft  its  calyx,  gemma,  or  bud,  in 
the  fame  manner  that  the  new  Butterfly  breaks 
from  its  Nymph  or  Chryfalis,  and  acquired  its 
full  fize,  and  age  proper  for  ftiedding  its  feed; 
it  feems  to  wait,  in  its  gay  attire,  for  the  com¬ 
ing  of  its  mate,  juft  as  infedts  do  for  an  inter- 
courfe  with  theirs.  But  as  the  Great  Architedt 
has  not  allowed  plants  a  power  of  motion,  and 
has  ordered  that  they  fhould  propagate  the 
fpecies  without  copulation,  this  little  flower  by 
degrees  breathes  forth  its  life,  by  a  continual 
evaporation  of  the  moft  fragrant  odours,  re- 
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femhling  the  breathing  forth  of  fo  many  amo¬ 
rous  willies :  and  finds  only  in  its  death  the 
means  of  making  itfelf  immortal  in  its  off- 
fpring. 

There  are  likewife  infedts,  as  I  have  elfe- 
where  obferved,  which,  though  diftinguifbed 
into  males  and  females,  propagate  their  fpecies 
without  any  venereal  intercourfe.  Of  this 
kind  is  the  Ephemerus.  Even  animals  that 
have  blood,  as  fifties,  for  example,  are  found 
alfo  to  perpetuate  themfelves  in  the  lame 
manner. 

If,  therefore,  we  attentively  conllder  the  or¬ 
der  in  which  the  parts  of  infedts,  larger  ani¬ 
mals,  and  vegetables  increafe,  and  alter  from 
one  form  to  another,  and  the  other  particulars 
belonging  to  fuch  increafe  and  changes,  we 
fhall  evidently  fee,  that  all  God’s  works  are 
really  founded  upon  the  fame  rules,  and  agree 
together  with  an  inconceivable  regularity.  But 
who  is  it,  that,  after  ferioufly  refledting  upon 
fuch  an  agreement,  dare  maintain,  that  the 
meaneft  being  under  the  heavens  can  owe  to 
mere  chance  its  effence,  exiftence,  perfervation, 
and  rank  in  the  creation  ? 

As  the  generation,  breeding,  increafe,  and 
changes  oblervable  in  the  Louie,  the  Drapon- 
fly,  the  Ant,  Butterfly,  and  common  Fly,  how 
often  foever  repeated,  are  obferved  to  obey 
conftantly  the  fame  laws,  remain  within  the 
fame  limits,  and  proceed  in  one  uniform  and 
certain  manner;  what  reafon  can  there  be  to 
fuppofe,  that  the  other  parts  of  the  creation 
ftiould  be  governed  with  lefs  wifdom,  power, 
and  goodnefs  ?  What  grounds  for  the  leaf;  dif¬ 
fidence  in  the  Great  Lord  and  Mafter  of  fuch 
an  univerfe  ?  What  powerful  motives  rather 
have  we  not,  to  acquiefce  humbly  in  his  coun- 
fels,  adore  his  omnipotent  hand,  and  praife 
his  works,  whofe  exquifitenefs  infinitely  fur- 
pafles  the  ftrongeft  efforts  of  the  moft  fubtile 
and  daring  imaginations  ? 


Tide  Conclufion . 


Concluding  this  work,  I  cannot  but  obferve 
that  the  manner  in  which  the  infedts  I 
have  treated  of,  and  all  others,  efcape  the  in¬ 
juries  of  the  cold  and  rainy  feafons,  is  of  too 
much  importance,  and  too  furprifing  in  itfelf, 
not  to  deferve  fome  fhare  of  our  attention. 
Experience  has  taught  me,  that  they  do  this 
in  four  different  ways. 

Firft,  I  have  obferved  that  the  infedts  them¬ 
felves,  which  have  acquired  their  full  growth 
and  perfedtion,  outlive  the  rigours  of  winter; 
at  which  feafon  they  fo  entirely  lofe  all  power 
of  motion,  that  when  taken  from  the  little 
places  of  retreat  they  had  chofen  for  them¬ 
felves,  during  the  autumnal  months,  as  beft 
agreeing  with  their  feveral  natures  and  difpoli- 
tions,  they  cannot  by  any  means  reinftate  them¬ 
felves.  But  if  you  cherifh  them  gently  with  a 
warm  hand,  or  held  them  at  a  proper  diftance 
to  the  fire,  they  not  only  foon  recover  the 


power  of  moving  themfelves,  but  likewife  the 
ufe  of  their  wings,  with  which  they  fly  about 
as  before,  till  the  coldnefs  of  the  circumam¬ 
bient  air  has  again  numbed  them,  or  they  have 
found  other  convenient  winter-quarters.  That 
all  infedts  do  not  equally  lofe  this  power  of 
moving  themfelves,  is  plain,  among  many 
others,  in  the  cafe  of  Bees ;  for  thefe  not  only 
open  and  fhut  the  doors  of  their  hives  in  the 
winter  feafon,  but  tenderly  and  diligently  nurfe 
and  rear  their  young  offspring  in  the  very  depth 
of  it.  Hence  it  is,  that  not  only  young  Bees 
may  be  found  in  the  hives  at  the  firft  dawn  of 
fpring ;  but  that  even  it  is  a  common  faying 
amongft  thofe  that  delight  in  this  ufeful  infedt, 
that  young  Bees  and  Swallows  make  their  ap¬ 
pearance  at  the  fame  time. 

Swallows  feed  upon  Bees  and  other  infedts, 
which  they  feize  in  their  moft  rapid  flights. 
For  this  reafon,  in  rainy  weather,  when  no  in- 
L  1  fedts 
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fects  are  to  be  found  in  the  air,  thefe  birds,  in 
order  to  take  them,  fly  near  the  ground  ;  a  cir- 
cumflance  which  has  given  a  handle  for  that 
very  abi'urd  notion  of  lome  people,  that  Swal¬ 
lows  can  forefee  an  impending  florin  ;  where¬ 
as,  as  I  have  been  juft  faying,  they  Ikim  the 
earth  in  heavy,  cloudy,  rainy,  or  ftormy  wea¬ 
ther,  merely  to  come  at  the  infedts,  upon 
which  they  prey,  and  which,  at  thefe  times,  al¬ 
ways  betake  themfelves  to  reft. .  For  the  fame 
realbn  I  believe  Swallows  conftantly  follow  the 
courfe  of  the  Sun  ;  and  when  winter  comes 
upon  us,  retire  to  the  other  climates  which 
enjoy  at  that  time  a  pleafant  fpring,  a  fruitful 
lummer,  or  a  temperate  autumn,  and  are  there¬ 
fore  qualified  to  fupply  them  with  afufficiency 
of  food. 

I  have  obferved,  that  fome  infedts  can  only 
endure  the  winter  in  the  worm- flate.  Thel'e 
are  found  not  only  above  and  under  ground, 
in  the  hollows  of  trees,  between  the  leaves  of 
plants,  in  the  hearts  of  fruits,  and  in  vegeta¬ 
ble  excrefcences,  but  even  in  the  water,  and 
are  often  enclofed  in  ice.  But  then  it  is  ob- 
fervable  of  thefe  infedts,  that  moft  of  them  are 
much  ftronger  at  this  period,  than  ever  they 
are  afterwards,  when  they  have  gone  through 
their  changes,  and  are  become  capable  of  pro¬ 
pagating  of  their  fpecies.  Thus  we  find  that 
the  Water-worm,  which  changes  to  an  Ephe- 
merus,  is  fo  tenacious  of  life,  that  it  can  live 
many  days  after  being  run  through  with  a  pin; 
whereas  in  the  Fly-ftate  it  lives  even  without 
receiving  the  leaft  injury,  but  four  hours  at 
longeft.  Flowever,  we  likewife  know  by  ex¬ 
perience,  that  thefe  creatures,  tho’  vigorous  and 
robuft,  perifh  very  fuddenly,  if  they  do  not 
happen  to  find  quarters  adapted  to  their  na¬ 
ture.  Of  this  the  Worms  found  in  Hazel¬ 
nuts  and  filberts,  are  a  flriking  inftance;  for 
unlefs  you  place  them  in  moift  fand,  where  they 
dip-  themfelves  holes  to  ferve  them  for  winter- 

O 

quarters,  not  only  they  die  very  foon,  but  even 
in  the  fpace  of  one  fingle  night,  will  harden, 
and  dry  to  fuch  a  degree,  that  thev  will  in  a 
manner  fall  to  duft  between  the  fingers.  I 
have  obferved  alfo,  that  this  is  the  cafe  with 
the  Worms  bred  in  the  tubercles  of  Mal¬ 
low-leaves,  tho’  they  never  make  holes  for 
themfelves  iu  the  earth,  in  whicn  they  may 
pafs  the  winter,  but  defend  themfelves  againft 
its  rigours,  by  fpinning  a  commodious  covering 
for  their  bodies. 

Thirdly,  I  find  that  other  infedts  pafs  the 
winter  in  the  Nymph-flate,  in  which  they  may 
be  found  as  well  on  the  furface  of  the  earth,  as 
buried  under  ground ;  and  even  in  the  water, 
where  they  will  live  for  fome  months  without 
any  food  ;  for  at  this  time,  they  want  ftrength 
■to  take  any,  as  well  thro’  the  weaknefs  of  their 
limbs,  as  on  account  of  the  great  quantity  of  fu- 
perfluous  moifture  with  which  their  bodies  are 
charged.  I  have  likewife  remarked,  as  I  al¬ 
ready  mentioned,  that  the  greateft  part  of  thefe 
infedts,  which  outlive  the  winter  in  a  perfedt 
flate,  require  no  food  from  one  end  of  that 
feafon  to  the  other;  for  at  that  time  their 


juices  move  very  flowly,  and  are  in  a  manner 
condenfed  by  the  coldnefs  ol  the  circum  am¬ 
bient  air ;  both  which  are  fufficient  to  account 
for  fo  long  a  fafl. 

Hence  it  is  alfo,  that  thefe  little  creatures, 
when  cherifhed  with  the  leaft  warmth,  recover 
their  former  fenfes  and  motion ;  whereas,  be¬ 
fore,  they  were  fo  entirely  motionlefs,  as  even 
not  to  void  any  excrements.  And  this  circum- 
ftance  affords  us  another  proof  of  their  not  tak¬ 
ing  any  food  at  that  time  ;  for  where  there  is 
no  lofs,  there  can  be  no  neceflity  for  any  nou- 
rifhment  to  repair  the  wafte. 

Fourthly,  and  laftly,  I  have  found  infedts  to 
furvive  the  winter  in  their  eggs  ;  in  which,  as 
I  have  heretofore  obferved,  they  often  wear  the 
form  of  Nymphs. 

But  I  fhall  hereafter  explain  the  advantages 
that  accrue  from  this  condition  of  Infedts  in 
the  Nymph,  and  other  flates,  when  f  come  to 
deferibe  after  what  manner  they  bury  their  eggs 
in  fpring,  on  the  approach  of  warm  weather, 
in  the  tender  germina  or  buds  of  plants,  and  in 
the  leaves  of  trees ;  a  thing  which  1  mightily 
long  for  the  fatisfadtion  of  feeing  with  my 
own  eyes.  Perhaps  I  may  at  laft  find  the 
means  of  fatisfying  my  curiofity.  And,  as  no 
deferiptions  or  drawings  can  impart  full  and 
juft  notions  of  the  form  and  external  appear¬ 
ance  of  thefe  little  creatures,  I  have  formed  a 
refolution  of  colledring  fome  hundreds  of  them, 
in  order  to  preferve  them  in  balfam,  after  hav¬ 
ing  fufficiently  dried  them. 

I  could  prove  by  the  teftimonies  of  people 
of  all  ranks,  that  I  have  in  my  mufieum  fpeci- 
mens  of  all  the  infedts  I  have  fpoken  of  in  the 
foregoing  treatife,  to  the  number  of  more  than 
twelve  hundred,  with  their  Nymphs,  Chryfa- 
lides,  and  Vermiform-nymphs.  But  here,  in 
order  to  do  myfelf  juftice,  1  appeal  to  that  moft 
curious  and  learned  gentleman  the  Abbé  Bou- 
caud,  who,  after  he  had  been  firft  to  fee  me, 
in  company  with  the  celebrated  Olaus  Bor- 
richius,  Profefior  of  Phyfick  in  the  Univer- 
fity  of  Copenhagen,  thought  it  not  beneath  him 
to  return  often  to  my  houfe  to  examine  the 
great  number  of  natural  curiofities  I  have  there 
treafured  up. 

I  might  likewife  appeal  to  the  moft  noble  and 
accurate  Paul  Falconier,  who  fome  time  ago 
did  me  the  honour  of  a  vifit,  and  was  pleafed  to 
approve  my  occupations  and  ftudies.  But  I 
would  not  have  the  readers  imagine,  that  I  have 
minutely  examined  every  fingle  infedt  of  my  col- 
ledtion  ;  I  have  only  reduced  a  great  many  of  them 
to  my  four  orders,  as  may  appear  to  any  one, 
that  will  be  at  the  pains  of  confidering  what  I 
have  faid  of  thefe  orders.  And  this  caution  I  gave 
in  the  fame  place,  for  fear  of  deceiving  others,  and 
perhaps  myfelf,  with  expedition  of  more  being 
done  in  this  branch  of  natural  hiftory  than  there 
really  is.  Though,  let  us  do  as  much  as  we 
can,  I  believe  it  fo  far  from  poffible  to  know 
every  fpecies  of  infedts,  and  the  changes  of  each, 
that  I  believe  the  labour  of  ages  would  not  be 
fufficient  to  difeover  all  the  kinds  of  them.  In 
the  mean  time,  I  challenge  any  one  to  produce  a 

fingle 
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Single  infed,  that  may  not  be  referred  to  one  of 
the  four  orders  of  mutations  which  I  have  propos¬ 
ed  j  forto  me,  if  I  may  here  trufb  my  realon,  the 
thing  appears  impoSfible.  I  leave  it  to  time  to  dis¬ 
cover  the  truth  of  this  aflertion  j  and  do  not  de¬ 
fire  any  credit  to  be  given  to  my  relations,  unlefs 
the  things  I  fpeak  are  found  to  agree  exactly 
with  the  originals,  as  I  have  deferibed  them  after 
nature  with  all  the  exadnefs  and  perfpicuity  I 
was  mailer  of. 

Having  thus  produced  every  thing,  which  in 
my  opinion  could  be  faid  in  general,  or  in  par- 

uiar,  concerning  infeds,  I  had  refolved  to  add 
u  ..  oer  diSTertation  on  their  eggs,  worms,  and 

ymphs  :  but  I  mull  defer  this  to  fome  other 
opportunity.  1  had  even  flattered  myfelf  with 
the  hopes  of  being  able  to  prefent  the  public 
with  a  Separate  account  of  the  little  infeds  found 
in  the  bodies  of  others  of  a  larger  flze  ;  but  as 
yet  I  want  fufficient  experiments  for  that  pur- 
pofe,  though  I  am  firmly  perfuaded  that  no¬ 
thing  is  to  be  attributed  to  chance  in  the  gene¬ 
ration  of  them. 

1  Shall  now  fay  no  more  on  this  fubjed,  as  it 
is  moll  evident  that  all  God’s  works  are  go¬ 
verned  by  the  fame  rules  j  and  as  the  true  and 
primitive  origins  of  them  are  infinitely  beyond 
the  reach  of  our  comprehenfion,  fo  that  we  can¬ 
not  be  faid  to  know  more  than  the  bare  outlines 
of  that  infinite  Being’s  image,  to  whom  they 
owe  their  exiftence  •,  fo  I  may  hence,  for  certain, 
conclude,  that  all  the  knowledge  and  wifdom  of 
philofophers,  confifts  merely  in  an  accurate  per¬ 
ception  of  thefe  elegant  appearances  or  effieds, 
which  are  produced  by  firffc  caufes,  and  are 
often  themfelves,  in  their  turn,  the  caufes  of 
other  effedts.  For  this  reafon,  we  Should  Stre- 
nuoufly  endeavour  to  make  ourfelves  well  ac¬ 
quainted  with  thefe  appearances,  and  then  draw 
from  them  firm  rules  and  principles ;  otherwife, 
as  I  have  hinted  in  my  preface,  we  may  eafily 
lofe  our  way,  and  Stray  into  the  paths  of  error, 
as  disputing  on  nature,  which  is  quite  inexhaust¬ 
ible,  without  fufficient  experiments,  which,  on 
fuch  an  cccafion,  are  as  neceffary  to  find  us  a 
path,  considering  with  what  darknefs  of  igno¬ 
rance  we  are  furrounded,  as  a  Staff  is  to  the 
blind.  It  often  happens,  through  our  own  fault, 
that  thofe  things,  of  which  we  might  acquire 
competent  notions  with  very  little  trouble,  be¬ 
come  not  only  dark,  but  quite  incomprehenfible 
to  us,  fo  as  to  encreafe  our  blindnefs,  by  the  er¬ 
roneous  inferences  we  draw  from  them,  rather 
than  add  to  our  knowledge.  Of  this  our  great 
weaknefs,  Goedaert  alone  is  a  fufficient  example ; 
for  that  author,  by  falfely  imagining  to  himfelf, 
for  want  of  proper  experiments,  that  Caterpil¬ 
lars,  degenerated  into  crippled  and  imperfed  in¬ 
feds,  as  ofeen  as  they  performed  their  mutations, 
without  being  properly  grown  and  fed  for  that 
purpofe,  not  only  in  confequence  of  this  falfe 
pofition,  involved  all  his  other  experiments  in 
the  moSt  perfed  darknefs,  but  contradted  himfelf 
fuch  a  blindnefs,  that  he  could  not  perceive  one 
of  the  moft  excellent  principles  of  natural  histo¬ 
ry,  though  it  lay  diredtly  under  his  eyes.  I  omit 
naming  many  other  naturalists,  who,  too  lazy, 


or  too  proud,  to  make  experiments,  and  guided 
only  by  their  weak  reafon,  or  weaker  imagina¬ 
tion,  have  argued  on  the  mutations  of  infects, 
with  juft  as  much  propriety,  as  a  blind  man  may 
be  Suppofed  to  fpeak  of  colours}  infomuch  that  I 
Should  be  afbamed  to  put  my  readers  in  mind 
of  their  empty  and  chiidifh  reafonings.  Nor  is 
there  the  leaft  Shadow  of  excuSe,  for  the  unwar¬ 
rantable  boldnefs  of  fuch  perfons,  who  were  not 
aShamed  to  fpeak  without  any  hefitation  or  doubt 
of  things,  whofe  caufes  and  principles  they  werë 
utterly  unacquainted  with.  Bur,  to  fpeak  my 
mind  with  freedom  and  candour :  if  we  are  to 
regard  as  idle  and  vain,  all  thofe  reafonings  of 
ours,  which  cannot  be  primarily  demonstrated 
by  experiments,  and  do  not  ultimately  terminate 
in  them,  no  reafonings  can  be  fo  Strong  and 
certain,  as  thofe  which  are  drawn  from  the  very 
obfervations  and  experiments,  in  which  they 
may  like  wife  be  found  to  terminate.  All  fuch 
arguments,  therefore,  as  want  this  firm  and  im¬ 
moveable  bafis  of  experiments,  are  to  be  greatly 
fufpeded  of  error,  whatever  fyllogifms  and  enu¬ 
merations  people  may  think  proper  to  build  them 
upon  j  and  when  they  do  not  exactly  agree  with 
experiments,  they  deferve  to  be  rejected.  Of 
this  opinion  was  likewife  the  illuflrious  Des  Car¬ 
tes,  who,  in  his  eflay  upon  method,  has  the  fol¬ 
lowing  words.  “  For  I  was  always  of  opinion, 
cc  that  more  truth  is  to  he  found  in  thofe  reafon- 
“  ings,  which  men  make  ufe  of  in  the  com- 
“  mon  affairs  of  life,  whofe  bad  fuccefs  may 
“  prove  a  kind  of  punishment  for  their  reafon - 
“  ing  ill,  than  in  thofe  which  fome  idle  dodor, 
<c  cooped  up  in  his  Study,  has  invented  concern - 
<c  ing  this  entia  rationi s,  and  fuch  other  empty 
<c  questions,  that  conduce  nothing  to  the  eafe  and 
“  happinefs  of  life,  and  from  which  he  expeds 
“  no  other  advantage,  unlefs  that  of  reaping  fo 
<c  much  the  greater  harveSt  of  empty  glory  from 
“  his  arguments }  as  they  contain  lefs  of  truth 
“  and  common  fenfe,  on  account  of  the  extra- 
£C  ordinary  Strength  of  genius,  and  application 
“  requisite  to  give  an  impofing  air  to  fuch  ab- 
“  furdities.” 

If  we  duly  confider  the  words  of  this  able  phi- 
lofopher,  and  the  great  weight  and  importance 
of  experiments,  I  believe  we  Shall  find  it  not  un¬ 
juft  to  dignify  with  the  name  of  reafon  that 
faculty  of  our  minds,  by  the  aSfiftance  of  which, 
we  form  clear  and  diftind  notions  of  things, 
whilst  we  make  proper  ufe  of  our  fenfes  in  fuffi¬ 
cient  experiments,  fo  as  to  be  able  afterwards  to 
effed  exad  copies  of  the  originals  we  have  thus 
endeavoured  to  be  thoroughly  acquainted  with. 
For  this  reafon  it  is,  that  our  idea  of  any  thing 
is  faid  to  be  more  or  lefs  clear  and  difiind,  ac¬ 
cording  as  we  can  produce  another  thing  more  or 
lefs  like  it;  and  are  therefore  faid  to  have  more  or 
lefs  the  power  of  it.  This  being  granted,  it 
Should  follow,  that  we  have  no  clear,  diftind, 
or  perfed  knowledge  of  any  things,  except  of 
fuch  as  we  can  truly  and  eSTedually  produce,  ac¬ 
cording  to  the  notions  we  have  of  them  :  fo  that 
folid  and  perfed  knowledge  muft  be  allowed  to 
be  a  very  uncommon  thing  in  man,  and  to  be 
confined  within  very  narrow  bounds.  This  is  an 


1 36  The  BOOK  of 

knperfeólion  we  Qiould  readily  confefs,  if  a  prin¬ 
ciple  of  vain  glory,  cheridied  by  that  very  igno¬ 
rance,  did  not  prevent  us.  To  give  an  indance 
of  thefe  things,  which  are  in  fome  fort  under- 
ifood  by  us,  I  believe  phyficians,  if  they  had 
clear  and  diftindl  ideas  of  the  ftrudture  of  our 
bodies,  and  of  the  motions  of  the  blood,  and 
other  juices  belonging  to  them,  would  be  able  to 
mend  radically  any  unnatural  difpofition  in  thefe 
parts,  as  they  could  then  prove  the  validity  of 
fuch  clear  and  dibindt  ideas,  by  reducing  them 
to  the  ted  of  experiments,  which  is  allowed  in 
every  country  to  deferve  credit,  more  than  reafon 
itfelf.  But  as  hitherto  they  are  very  unhappy  in 
their  attempts  to  cure  our  diforders,  and  are  al¬ 
ways  perplexed  by  crofs  events,  from  the  weak- 
nefs  of  their  realonings ;  we  cannot  but  allow 
from  this,  and  all,  that  the  great  Defcartes  has 
bedewed  no  commendations  on  experiments 
which  they  do  not  highly  deferve. 

It  is  plain,  from  what  has  been  faid,  that 
fomething  may  exifl  in  the  underdanding,  which 
never  before  had  been  taken  notice  of  by  the 
fenfes,  tho’  we  cannot  comprehend  them  clearly 
and  dibindtly,  unlefs  they  terminate  in  the  fenfes, 
or  at  lead  may  effectually  terminate  in  them. 
Beddes,  our  underdanding  becomes  at  length 
to  difcerning,  as  through  a  frequent  and  atten¬ 
tive  cbfervation  of  experiments  and  fenfible  ef¬ 
fects  ;  fometimes  we  are  enabled  to  judge  truly 
and  folidly,  without  any  previous  experiment  of 
things,  which  have  never  fallen  under  the  cogni¬ 
zance  of  our  fenfes.  To  this  purpofe,  is  what 
Aviftotle  fays  in  the  tenth  chapter  of  his  third 
Book  concerning  the  generation  of  infeCts.  “  We 
“  mud  trud  our  reafon,  if  what  it  demondrates 
££  be  found  to  agree  with  the  informations  of 
“  our  lenfes.” 

All  things  therefore  duly  conddered,  it  does 
not  feem  unreafonable  to  determine,  that  if  we 
had  clear  and  didinCt  ideas  of  the  brudlure  of 
the  human  body,  the  motions  of  its  juices,  and 
every  thing  elle  relating  to  (hat  wonderful  fabriek- 
not  only  we  fhould  be  able,  by  making  a  pro¬ 
per  ufe  of  fuch  ideas,  to  mend  it  when  impair¬ 
ed,  but  might  even  lo  far  go  beyond  the  bounds 
of  nature,  as  to  rebore  its  health  and  vigour, 
when  entirely  lob  and  decayed.  For  our  in- 
dudry  fucceeds  the  better,  in  producing  things 
the  more  clearly  and  didinCtly  it  comprehends 
them  ;  whild  ignorance,  on  the  other  hand,  is 
attended  with  a  proportionable  degree  of  weak¬ 
ness. 

But  as  it  is  not  always  in  our  power  to  make 
accurate  experiments  or  obfervations,  fo  neither 
are  fuch  experiments  always  fufficient  to  give  us 
clear  and  didinCt  notions  of  the  things  themfelves. 
Such,  for  example,  as  on  account  of  their  ex¬ 
treme  minutenefs  or  remotenefs,  elude  the  fharp- 
nefs  of  our  fight.  Let  therefore  no  one  be 
childifh  enough  to  perluade  himfelf,  that  we  can, 
by  the  bare  efforts  of  our  reaf  n,  ever  thoroughly 
underband  the  genuine  cauds  of  fuch  things  j 
not  to  fay  the  true  effedts  produced  by  them. 

For  the  higheb  degree  of  wifdom  we  are 
capable  of  attaining,  does  not  conlid,  as  I  ob- 
ferved  before,  in  the  knowledge  of  caufes,  but 


NATURE;  or, 

only  in  the  clear  and  didinCt  comprehenfion  of 
the  true  appearances  or  edeCts,  by  which  Inch 
caufes  difeover  themfelves  to  our  fenfes  ;  but 
we  afterwards  make  ufe  of  thefe  effeCts,  as  fo 
many  deps  by  which  we  may  climb  to  the  drib 
caufes,  and  by  the  jud  notions  we  thus  ac¬ 
quire,  we  are  enabled  to  produce  an  infinite 
number  of  things  requidte  to  make  life  eafy 
and  happy.  Nay,  even  this  knowledge  reaches 
no  higher  than  the  perception  of  thefe  effeCts, 
as  they  are  made  known  to  us  hy  a  circum- 
fpeCt  ufe  of  our  fenfes.  And  therefore,  all 
our  realonings  that  are  drawn  from  experi¬ 
ments  already  made  in  one  cafe,  and  then  ap¬ 
plied  to  another,  in  which  we  have  not  as  yet 
made  any,  are  to  be  held  as  dubious  and 
fufpedible  till  they  end  in,  and  are  confirmed 
by  immediate  experiment. 

For  this  reafon  I  am  greatly  pleafed  with 
the  illudrious  Harvey,  when  in  the  preface  to 
his  treatife  on  the  generation  of  animals,  he 
fpeaks  of  the  methods  of  finding  truth,  in  the 
following  words :  “  The  prefent  method 

“  therefore,  of  invedigating  truth,  is  alto- 
£c  gether  erroneous  and  childifh,  whild  the 
££  generality  are  taken  up  in  inquiring  not  what 
cc  things  are,'  but  what  others  fay  of  them,  and 
“  then  drawing  an  univerfal  conclufion  from 
“  lingular  premifes,  to  which  they  often  af- 
£t  terwards  add  analogical  reafonings,  and  aU 
l£  mod  always  palm  upon  us  for  true,  things 
££  that  are  feldom  more  than  at  the  utmob 
£C  probable.  Hence  it  is,  that  many  fophids, 
££  after  ranfacking  the  inventions  of  others, 
££  prefent  them  to  us  as  their  own,  though 
££  they  have  done  no  more  than  change  the 
££  original  author’s  order  and  words,  and  made, 
££  perhaps,  fome  few  inconfiderable  additions ; 
££  by  thefe  means  they  render  philofophy, 
££  which  ought  to  be  certain  and  perfpicuous, 
££  dark,  intricate,  and  confufed.  For  thofe, 
££  who  whild  they  read  an  author’s  words,  do 
££  not  abdraCl  the  images  of  things,  compre- 
££  hended  in  their  words  from  their  proper 
££  fenfes,  indead  of  furnifhing  their  minds 
££  with  true  ideas,  fill  them  with  falfe  idols 
££  and  empty  fancies,  which  they  work  up  in 
£c  their  imagination,  into  fhadows  and  chime- 
£i  ras  j  fo  that  all  their  fine  theories  or  con- 
££  templations  which  they  dignify  with  the 
££  name  of  knowledge  or  fcience,  ought  ra- 
t£  ther  to  be  conddered  as  the  dreams  of  men 
££  awake,  or  the  ravings  of  Iunaticks.”  And 
a  little  before,  he  fays,  ££  For  the  images  of 
£t  things  that  come  under  the  cognizance  of 
££  our  fenfes,  remain  when  the  things  them- 
££  felves  have  difappeared  ;  and  thele  images 
££  conbitute  memory,  which,  by  taking  in  a 
££  great  number  of  objedts,  forms  in  its  turn, 

£C  what  we  call  experience ;  and  from  expe- 
u  rience  we  derive  univerfal  reafon,  definitions, 

“  and  maxims,  or  common  axioms,  which 
c£  are  the  certain  principles  of  knowledge.” 
He  again  fpeaks  to  the  fame  purpofe  in  his 
forty-fourth  exercitation,  and  in  the  following 
terms.  ££  It  is  therefore,  no  fuch  wonder, 

££  that  fo  many  errors  fhould  have  defeended 

££  even 
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“  even  to  our  times  from  the  remoted  anti- 
“  quity,  with  the  unanimous  confent  and  ap- 
“  probation  of  mankind  ;  or  that  men  of  great 
“  abilities  in  fome  refpedts,  ffiould  have  com- 
<c  mitted  midakes,  as  they  thought  it  fufficient 
“to  be  wife  with  the  wifdom  of  others,  or 
“  learned  with  their  learning,  and  to  fill  their 
“  memory  with  the  opinions  of  learned  men. 

“  But  thofe  who  philofophize  in  this  manner 
“  by  traduedion,  if  I  may  thus  exprefs  myfelf, 

“  are  not  a  whit  wifer  than  the  inanimate 
“  books  through  which  they  come  at  their 
“  ill-digeded  notions.” 

Th  us  alfo,  the  great  Defcartes  fpent  his 
whole  life  in  endeavouring  to  make  philolo- 
phy  a  practical  fcience,  inftead  of  a  merely 
theoretical  one,  as  it  had  been  to  his  days,  that 
thereby  he  might  make  it  fubfervient  to  the 
mod  important  purpofes  of  life  and  health. 
But  as  he  confidered  he  might  not  perhaps 
live  long  enough,  or  be  able  to  make  enough 
of  experiments  to  accomplifb  fo  noble  a  defign, 
he  warmly  exhorts  men  of  fuperior  abilities  to 
fuch  a  talk,  and  to  lofe  no  opportunity  of 
making  experiments,  and  reducing  every  thing 
to  that  fure  and  infallible  ted.  To  this  pur- 
pofe  he  fpeaks  as  follows,  in  his  eday  on  me¬ 
thod.  “  But  as  I  had  pro'pofed  to  fpend  my 
“  whole  life  in  the  acquifition  of  fo  neccffary 
“  a  fcience,  and  fell  upon  a  method,  which  I 
“  thought  would  enfure  me  fuccefs  in  the  en- 
“  terprife,  unlefs  death,  or  a  want  of  expe- 
“  ments  fhould  interpofe  j  I  judged  the  bed 
<c  thing  I  could  do  to  remove  thefe  obdacles, 
“  would  be  to  lay  before  the  publiek  a  faith- 
“  ful  account  of  all  the  advances  I  had  made, 
“  however  inconfiderable  ;  and  at  the  fame 
“  time  endeavour  to  perfuade  men  of  extra- 
<c  ordinary  genius  to  purfue  what  I  had  be- 
“  gun,  and  make  each  of  them  in  particular 
“  as  many  experiments  as  he  could,  and  then 
“  inform  the  publiek  of  every  difeovery  made 
“  this  way,  that  by  the  lad  beginning  where 
“  their  predeceffors  in  this  ufeful  undertaking 
“  had  left  off,  and  then  joining  together  the 
“  lives  and  labours  of  a  great  many,  we  might 
“  fooner  obtain  our  purpofe,  than  could  be 
“  done  by  the  unaffided  endeavours  of  fingle 
“  perfons.  I  have  always  found  the  more  any 
“  perfon  knew,  the  more  he  dood  in  need  of 
“  making  further  experiments.” 

The  illudrious  Boyle,  to  whom  mankind  is  fo 
highly  obliged  for  his  admirable  writings,  not 
only  condantly  endeavoured,  and  that  with 
great  labour  and  expence,  to  add  to  the  num¬ 
ber  of  ufeful  experiments  already  made,  and 
thence  derive  certain,  and  folid  conclufions, 
but  likewife  drenuoufly,  tho’  candidly,  endea¬ 
voured  to  prove  by  the  weightied  arguments. 
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the  great  ufefulnefs  and  neceffity  of  experi¬ 
mental  phyfiolögical.  Thefe  are  his  words,  in 
his  proemial  effay  to  certain  phyfiological  effays. 

“  If  men  could  be  perfuaded  to  mind  more 
“  the  advancement  of  natural  philofophy, 

“  than  that  of  their  own  reputations ;  it  were 
“  not,  methinks,  very  uneafy  to  make  them 
“  fenfible,  that  one  of  the  confiderabled  fer- 
“  vices  that  they  could  do  mankind,  were 
“  to  fet  themfelves  diligently  and  indudri- 
“  oufly  to  make  experiments,  and  collect  ob- 
“  fervations,  without  being  over-forward  to 
“  edablidi  principles  and  axioms,  believing  it 
“  uneafy  to  eredt  fuch  theories  as  are  capable  to 
“  explicate  all  the  phaenomena  of  Nature,  be- 
“  fore  they  have  been  able  to  take  notice  of 
“  the  tenth  part  of  thofe  phaenomena  that  are 
“  to  be  explicated.  Not  that  I  at  all  dilallow 
“  the  ufe  of  reafoning  upon  experiments,  or 
“  the  endeavouring  to  difeern  as  early  as  we 
“  can,  the  confederations,  and  differences,  and 
“  tendencies  of  things  :  for  fuch  an  abfolute 
“  fufpenfion  of  the  exercife  of  reafoning  were 
“  exceeding  troublefome,  if  not  impoffible.” 

But  that  I  may  at  length  conclude,  the  fuccefs 
of  my  labours  fo  apparent  in  every  page  of  this 
work,  proves  abundantly  all  that  I  have  ad¬ 
vanced  on  this  occadon.  For  when  I  confider 
within  myfelf,  that  by  the  help  of  experi¬ 
ments,  I  have  here  been  able  to  difeover 
things,  which  not  only  men  of  moderate 
parts,  but  even  the  greated  geniufes,  from  the 
age  of  Aridotle,  to  the  prefent,  during  an  inte¬ 
rval  of  about  two  thouland  years,  have  in  vain, 
endeavoured  to  find  out,  I  cannot  but  look  up¬ 
on  this  happy  refult  of  my  labours  as  the  bed 
proof  of  the  fuperior  excellency  of  experimen¬ 
tal  philofophy.  Nor  is  there  here  any  occa- 
fion  for  a  great  parade  of  words  to  demon- 
drate  the  abfolute  neceffity  of  diligently  ex¬ 
amining  things  in  themfelves  ;  for  if  our  juded 
reafonings  ought  to  terminate  in  experiments, 
to  be  built  upon  experiments,  and  purfue  the 
courfe  preferibed  us  by  experiments,  who  is 
there,  that  would  not,  in  forming  his  judg¬ 
ment  of  things,  much  rather  trud  to  expe¬ 
rience,  then  to  the  idle  fancies  of  his  imagi¬ 
nation  ;  nay,  I  may  alk,  who  will  hereafter 
dare  to  affirm,  that  we  may  depend  upon  our 
reafon  alone,  to  come  at  the  knowledge  of 
every  kind  of  truth  ?  whereas  it  is  mod  cer¬ 
tain,  that  by  making  a  proper  ufe  of  our  fenfes, 
we  may  from  the  things  we  fee,  gather  fuffi¬ 
cient  information  concerning  thofe  that  we 
cannot :  the  end  of  the  general  and  particu¬ 
lar  treating  of  infedts,  all  which  I  have  re¬ 
duced  to  four  orders,  and  proved  to  red  upon 
one  fingle  foundatipn,  which  is  the  Nymph. 
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! Fhe  anatomy  of  the  %  Sea- Sepia  or  Cuttle-FiJJj.  bifcribed  to  the  moft  excellent  Francis 
Redi ,  phyfician  to  the  great  Duke  ofTufcany ,  a  ?noft  indefatigable  fearcher  into 
the  miraculous  works  op  Nature. 


THE  INTRODUCTION. 


rp  H  ERE  is  not  among  the  foft  fifties, 
which  are  laid  to  have  no  blood,  any 
that  claims  our  attention  fo  much  as 
the  Sepia  or  Cuttle-fifti ;  as  well  on  account  of  its 
external  figure,  which  is  wonderful  beyond  all 
defcription,  as  for  the  ftrudture,  order,  and  dif- 
pofition  of  its  internal  parts,  which  mold  evidently 
fhew  themfelves  the  work  of  infinite  wifdom.  I 
fhall  not  fpeak  of  the  common  miftakes  and  errors 
of  the  generality  of  mankind  concerning  this  crea¬ 
ture,  much  lefs  attempt  to  cenfure  thofe  eminent 
writers,  who  before  me  have  treated  of  this  fub- 
jedt ;  for  every  one  of  them  wrote  of  natural  hif- 
tory  according  to  his  own  genius  and  fancy.  I 
choofe  rather  to  exhibit  in  a  few  words  the  external 
and  internal  parts  of  this  extremely  fingular  ani¬ 
mal.  And  whilft:  I  do  this,  I  appeal  for  the 
truth  of  my  relation  to  the  reader’s  own  eyes,  by 
defiring  him  to  infpedt  the  creature  itfelf.  Cer¬ 
tainly,  thofe  who  would  avoid  being  impofed 
upon,  ftiould  fludy  nature  in  herfelf;  for  fo 
many  fallacies  and  errors  have  crept  into  the 
writings  of  preceding  ages,  that  people  cannot 
but  be  led  aftray  by  them,  as  often  taking 
things  upon  truft,  they  negledt  to  fee  for  them¬ 
felves.  This  will  evidently  appear  by  the  fol¬ 
lowing  hiftory.  which,  tho’  a  new  relation,  does 
no  more  than  exhibit  in  a  new  drefs  the  truth  it¬ 
felf,  than  which  nothing  can  be  more  ancient. 

The  Sepia  or  Cuttle,  is  a  creature  that  has 
eight  legs,  two  long  arms  or  claws,  a  fhort 
head,  very  large  eyes,  and  the  beak  of  a  Parrot. 
The  body  is  fomewhat  oblong,  confiderably 
broad  and  thick ;  and  the  back  is  prettily  marked 
with  feveral  whitifh  furrows,  and  elegantly  dot¬ 
ted.  The  Sepia  or  Cuttle  is  frequently  found 
dead  on  the  Dutch  coafts  in  the  fummer  months  j 
it  was  there  I  firft  met  with  fome  of  them,  and 
made  drawings  of  their  vifcera.  But  the  hiftory 
I  am  now  about  to  give,  is  no  more  than  a  bare 
narration  of  what  I  obferved  in  two  of  them, 
which  were  brought  me  from  the  fea  about  the 
middle  of  May,  and  of  which  I  took  (hort  notes 
and  drawings,  in  great  hafte,  during  four  days  that 
1  fpent  in  this  inquiry. 

The  moft  confiderable  parts  of  the  Sepia, 


which  firft  offer  themfelves  to  our  view,  are  its 
legs  and  arms  or  claws.  The  legs  to  the  number 
of  eight,  are  feated  round  its  mouth.  The  two 
forefeet,  Tab.  L.  Fig.  i.  aa,  are  very  thick,  and 
appear  broad,  when  the  fifh  lies  flat  upon  its  belly. 
The  other  fix  are  very  like  one  another  in  fize  and 
form.  One  fide  of  all  thefe  feet  is  covered  with 
a  common  fkin,  which  is  pretty  ftrong,  and  of 
a  purple  colour  interfperfed  with  many  black 
fpots ;  befides  which,  the  two  larger  legs  are 
marbled  as  it  were  with  fome  white  furrows  b. 

But  the  moft  remarkable  thing  in  thefe  legs,  is 
their  being  all  thick  fet  with  a  prodigious  number 
of  particles  like  flattifh  but  hollow  globules,  and 
each  fixed  to  a  kind  of  ftalk  ccc ;  Yet  the  extre¬ 
mities  of  the  arms  or  claws,  to  which  authors 
have  given  the  name  of  Promufcides,  are  ftill 
more  largely  furnifhedwith  thefe  kind  of  tubercles. 
Thefe  brachia  or  arms  are  very  long,  if compared 
with  the  legs,  and  they  are  placed  near  the  bill 
or  beak,  in  the  midway  between  the  broadefl: 
pair  of  legs,  and  the  pair  next  to  it  dd.  They  are 
of  a  cylindrical  figure,  and  of  a  white  colour  inter¬ 
mixed  with  black  and  purple  fpots.  The  fub- 
ftance  of  them,  as  well  as  that  of  the  xx  legs,  is 
foft;  and  they  have  the  fame  kind  of  fkin,  but  it 
covers  them  all  over,  which  is  more  than  it  does 
in  the  legs.  The  extremities  of  the  legs  and 
arms  are  pretty  much  of  the  fame  form,  only 
that  the  tubercles  of  the  arms  are  larger,  and  the 
ftalks  upon  which  thefe  tubercles  grow  much 
longer  and  ftronger  than  thofe  of  the  legs  e.  The 
extremity  of  one  of  the  arms  is  always  larger  than 
that  of  the  other. 

As  thefe  globules  are  hollow,  authors  have 
thought  proper  to  call  them  Acetabula  or  fawcers. 
Rondoletius  tells  us,  that  this  ftrange  fifh  can 
faften  itfelf  by  its  arms  to  any  body  it  meets  with, 
in  the  fame  manner  as  cupping-glaftes  ftick  to  the 
fkin  by  a  kind  of  fudtion.  And  certainly  this  is 
a  very  juft  comparifon,  as  appears  from  the  moft 
wonderful  contrivance  of  thefe  parts,  which  I 
fhall  prefendy  defcribe. 

It  is  to  be  remarked,  that  the  lame  kind  of 
fkin  which  covers  the  under  furface  of  this  ani¬ 
mal’s  eight  feet,  does  not  extend  to  the  upper ;  it 


*  The  Sepia  or  Cuttle-fifh  is  one  of  the  animals  of  the  fixth  clafs  in  the  Linncean  fyftem,  which  he  entitles  Vermes  :  it  comes  un¬ 
der  the  fecond  order,  to  which  he  has  given  the  name  Zoophyta,  and  is  arranged  with  the  Star-nib.  and  Polype.  The  charaiters  of 
the  genus  are  thefe  ;  the  body  is  oblong  and  depreffed,  the  feelers  or  tentacula  are  ten,  and  two  of  thefe  are  much  longer  than  the 
others,  and  have  a  kind  of  foot-ftaiks.  Behde  the  Cuttle-filh,  this  genus  comprehends  the  Loligo,  which  the  French  call  the  Cala¬ 
marie,  and  the  Ottopedi  defcribed  in  the  Upfal-tranfjflions.  Of  the  Calamary  we  fhall  have  occafion  to  fpeak  largely  hereafter. 

4  goes 
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goes  no  farther  than  the  globules  fff,  and  there 
it  forms  a  loofe  border  to  the  feet,  which  when 
the  creature  fwims,  floats  in  the  water.  For  this 
reafon,  that  loofe  fkin  can  cover  all  the  furface  of 
the  feet,  and  their  acetabula  at  the  creature  s  plea- 
fure,  as  the  edges  and  corners  of  a  cloth,  may 
fold  over  any  thing  that  is  laid  upon  it.  iNioi  is  it 
to  the  middle  and  balls  of  the  legs  only  that  it 
performs  this  office,  but  even  to  their  ffiarp  ends, 
where  the  acetabula  are  fmaller  than  in  any 
other  part.  But  thefe  borders  are  more  confpi- 
cuous  about  the  extremities  of  the  arms  than  elfe- 
where;  for  which  reafon  1  have  reprefented  thofe 
belonging  to  one  of  the  arms  bbi  as  they  appear 
when  they  cover  the  globules,  except  its  being  a 
little  turned  back. 

The  fkin  which  fpreads  itfelf  over  the  intervals 
of  the  globules,  and  covers  the  infide  of  their 
If  alks,  and  even  the  external  (kin’s  borders  which  I 
juft  now  mentioned,  is  in  fome  meafure  as  it  were 
mufcular,  and  is  of  a  much  more  delicate  texture 
than  the  other  skin.  It  muff  likewife  be  obferved 
that  the  parts  fupporting  the  acetabula  tho’  called 
ffalks,  are  not  really  fuch,  but  pretty  confpicuous 
mufcles  adminiftring  to  the  acetabula. 

I  have  obferved  alfo,  that  thefe  little  mufcles 
are  here  and  there  diffributed  over  the  infide  of 
the  borders  of  the  external,  fo  as  to  be  able  to 
move  thofe  parts  as  well  as  the  acetabula.  For 
this  reafon  I  confider  what  is  called  the  skin  in 
thefe  places  as  a  mufcular  fubftance. 

I  have  reprefented  fome  of  the  mufcles  belong¬ 
ing  to  the  acetabula  of  their  natural  Size,  in  order  to 
give  the  reader  a  more  juft  jdea  of  them.  Tab.  L. 
Fig.  1 1.  Nffi  i.  (hews,  how  the  mufcle  is  in¬ 
ferred  underneath  into  the  bafe  of  the  globule, 
where  it  is  fome  what  hollow;  and  how  by  ex¬ 
panding  itfelf,  and  then  contracting  again  a  little, 
and  afterwards  expanding  itfelf  again,  it  in  a 
manner  entirely  forms  the  globule.  For  as  far 
as  I  could  inform  myfelf  by  diffeCfion,  the  aceta¬ 
bula  are  altogether  mufcular,  and  the  tendons  of 
thofe  mufcles  are  inferted  into  a  ring  of  a  fub- 
itance  between  horn  and  bone,  which  lies  be¬ 
tween  the  moving  fibres  of  every  acetabulum. 

It  appears,  on  examining  the  upper  fide  of  the 
acetabulum,  and  the  Structure  of  its  hollow, 
N°.  2.  that  it  is  likewife  mufcular  in  thefe 
places ;  the  little  ring  now  mentioned  fhews  it¬ 
felf  very  plainly  on  this  occafion.  The  upper 
edge  of  this  ring  is  generally  black,  but  this  black- 
nefs  is  only  fuperficial,  being  no  more  than  a 
portion  of  the  external  coat  of  the  globule,  and 
therefore  it  may  be  eafily  removed. 

By  taking  out  this  ring,  and  placing  it  on  its 
fide,  N°.  3.  we  obtain  a  good  view  ofits  conftruc- 
tion,  and  the  blacknefs  of  its  upper  edge  ;  we 
even  difeover  by  placing  it  in  this  fituation,  in 
what  manner  it  is  perforated  in  the  middle,  and 
its  upper  and  lower  edges  waved  in  a  ferpentine 
manner.  This  construction,  fo  well  contrived 
for  receiving  and  holding  the  mufclar  fibres, 
wonderfully  contributes  to  keep  the  ring  firm  in 
its  fituation. 

The  better  to  ffiew  the  black  edge  of  this 
ring,  and  the  manner  in  which  it  is  turned,  I 
have  reprefented  it,  N°.  4.  in  a  convenient  fituation 
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to  (hew  all  its  upper  circumferences :  and  have 
added  a  fmall  fegment  of  it,  N°.  5.  to  make  the 
construction  of  this  part  as  intelligible  as  I  poffi- 
bly  could  ;  for  it  would  be  extremely  difficult  to 
underhand  the  ufe  of  this  ring,  without  knowing 
exaCfly  in  what  manner  it  is  formed. 

The  advantage  of  this  lingular  construction 
confiSts  in  this,  that  the  mufcular  fibres  of  the 
acetabulum  can  by  contracting  themfelves  raife 
the  ftalk  or  mulcle  of  the  globule  very  hfeh 
within  the  cavity  of  the  ring,  and  thereby  of 
courle  (heighten  the  cavity  of  the  acetabu¬ 
lum,  whilft  on  the  other  hand  the  mufcle  of 
the  (talk,  by  exerting  itfelf  at  the  fame  time,  again 
railes  1  tie  IF  and  ks  fibrous  parts  out  of  the  globule, 
fo  as  to  make  its  cavity  much  wider  and  more 
fpacious  than  it  was  before. 

Nor  do  I  in  the  lead  doubt,  but  all  the  Cuttle¬ 
fish  s  povv  ei  of  fafiening  itfelf  to  bodies,  or  taking 
hold  of,  and  conveying  any  thing  to  its  mouth, 
depends  entirely  on  the  Singular  con  fir  uCf  ion,  and 
exertion  of  the  part  juft  now  deferibed.  When¬ 
ever this  ftrange  animal  applies  to  any  body  that 
prodigious  number  of  globules,  with  which  its 
arms  and  legs  are  furnished,  and  then  immediately 
withdraws  the  mufcular  Ffalks  of  thefe  globules, 
from  within  the  hollows  of  the  acetabula,  taking 
caieat  the  fame  time,  not  to  let  any  water  into 
thefe  cavities,  the*  water  repelled  in  this  manner 
muft  prefs  fuch  parts  againft  the  body,  againft 
which  they  lie,  with  an  extraordinary  force: 
And  this  end  is  the  more  certainly  obtained,  as 
the  borders  of  the  fkin  which  covers  the  arms  and 
legs  are  likewife  mufcular;  and  by  containing  and 
enclofing  the  globules  at  the  time  of  their  aCtion, 
contribute  greatly  to  hinder  any  water  from  in¬ 
sinuating  itfelf  within  the  cavities  of  the  aceta¬ 
bula. 

We  muft  therefore  be  more  than  blind,  not 
to  difeover.  by  this  Single  infiance,  how  wonder¬ 
ful  God  is  in  his  works,  feeing  he  has  here  effec¬ 
ted,  by  means  of  repelled  water,  fuch  a  fudtion  (to 
make  ufe  ofa  common  expreffion)  as  he  has  pro¬ 
duced  by  means  of  repelled  air  in  the  vital  ele¬ 
ment  we  breathe.  Hence  alfo  we  may  eafily  un- 
derftand,  what  Rcndoletius  fays  of  the  brachia  or 
aims  of  this  animal ;  and  of  the  manner  wherein 
it  remains  in  the  moft  Stormy  weather  immove- 
ably  fixed,  and  as  it  were  at  anchor  at  the  bottom 
of  the  lea  ;  for  at  luch  times  no  doubt  it  dilates 
its  acetabulum  to  the  utmoft  breadth,  and  faftens 
itSelS  in  its  poft,  by  their  means  with  an  extraordi¬ 
nary  degree  of  power. 

Ihe  beak,  Tab.  L.  Fig.  1  /,  which  lies  in  the 
center  cu  the  legs,  is  like  that  ofa  Parrot,  and  con- 
fifts  as  it  wereof  two  maxilla:  or  jaws,  both  move- 
able.  Thefe  maxillas  join  each  other  in  the  fame 
manner  with  the  body  and  the  lid  of  a  box,  when 
the. former  Slides  up  within  the  latter.  The  flefh 
which  furroundsthis  beak,inftead  of  lips  k ,  is  re¬ 
gularly  orbiculated  and  fometimes  appears  plaited 
or  folded  back  in  wrinkles,  like  a  purfe  that  has  a 
border  to  it. 

Under  the  beak  and  legs  appears  the  head,  in 
which  the  eyes  //are  very  confpicuous.  The  moft 
remarkable  part  of  thefe  is  the  cornea,  which  lies 

upon 
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upon  them  fo  loofely,  that  it  may  in  a  manner  be 
moved  backwards  and  forwards  like  the  mem¬ 
brana  nidfitansor  winking  membrane  in  birds.  The 
operculum  mm  of  the  pupil,  makes  its  appear¬ 
ance  very  elegantly  thro’  the  cornea,  which  is 
tranfparent :  but  this  operculum  does  not  ap¬ 
pear  any  where  to  fo  much  advantage  as  in  the 
Rav-hfh,  as  Stento  has  moft  exactly  deferibed 
it.  ]  have  likewife  difeovered  this  operculum 
of  a  black  colour  in  the  eyes  of  horfes ;  at  one 
fide  of  the  eye,  the  pupil  projects  a  little,  nor  is 
it  exactly  round  in  this  place.  On  drawing  this 
operculum  over  the  pupil,  the  eye  lofes  its  fight. 
Some  time  ago,  I  obferved  that  the  crocodile  has 
a  cat’s  eye,  having  an  aperture  to  its  pupil,  which 
in  the  day-time  refembles  a  long  flit. 

The  Cuttle- fifli’s  neck  is  very  fhort,  and  like 
the  head  is  elegantly  covered  with  black  fpots 
upon  a  purple  ground.  The  upper  extremity  of 
the  back  n  rites  bv  a  remarkable  procefs  over  the 
neck;  fo  that  the  creature  can  hide  its  head  un¬ 
der  it,  in  the  fame  manner  that  the  naked  Snail 
hides  its  head  under  its  verge  or  border. 

All  the  parts  of  the  Cuttle-fifb,  yet  mentioned, 
are  foft,  except  the  beak,  and  the  cartilaginous 
rings  of  the  acetabula.  But  the  back  is  hard, 
firm,  and  incapable  of  motion,  as  the  bone  of 
the  creature  lies  here,  running  quite  thro’  the 
back  to  the  tail,  without  any  vertebra  or  like 
divifions.  The  mufcles  of  the  creature  are  in- 
ferted  into  this  bone.  That  part  of  the  body 
which  lies  at  the  two  fides  of  the  bone,  is  foft 
and  mufcular  0  0  oo,  which  makes  it  probable, 
that  this  extremity,  which  terminates  the  back 
and  belly  of  the  Cuttle-filh,  may  be  of  great  ufe 
to  it  in  fwimming.  The  back-bone  alfo  is  well 
contrived  to  anfwer  the  fame  purpofe,  for  it  floats 
on  the  furface  of  water,  even  when  it  is  juffc  taken 
out  of  the  fea,  and  before  it  has  had  time  to  lofe 
by  drying  any  of  thofe  pieces,  which  may  be 
fuppofed  to  make  a  confiderable  part  of  its 
weight. 

The  colouring  of  the  back  afforded  a  very  en¬ 
tertaining  fight,  for  its  furface  was  raifed  with  a 
great  many  white  ftreaks  and  furrows  like  fo 
many  veins  interfperfed  with  very  fmall  black 
fpots ;  but  between  thefe  ftreaks  the  fkin  was  of 
a  deeper  colour,  and  marked  with  larger  black 
fpots.  Where  the  ftreaks  ended,  there  appeared 
a  great  number  of  white  fpots,  which  were  either 
round  or  oval,  even  the  extremities  of  the  flreaks 
were  either  round,  or  fhaped  like  a  pear.  The  foft 
margin  of  the  body  was  of  a  fomewhat  deeper 
purple,  fprinkled  with  fmaller  black  fpots,  and 
fome  others  that  were  round  and  white  ;  but  it 
then  grew  whiter  towards  its  extremity,  where 
it  ended  in  a  deep  purple  edge.  On  the  hinder 
part,  where  in  other  animals  are  feated  the  arms 
and  tail,  the  margin  was  fomewhat  divided  or 
dented  in,  ƒ>;  fo  that  from  this  nick,  the  body  of 
the  Cuttle-fifh  appeared  naturally  divided  into  a 
right  and  left  fide. 

On  handling  the  beak  a  little,  it  fell  from  the 
head,  which  gave  me  a  very  convenient  oppor¬ 
tunity  of  examining  its  fubflance,  colour,  and 
conftrudtion.  The  fubflance  of  this  part  is  be¬ 


tween  bone  and  horn,  and  thicker  and  more 
compact  on  its  upper  part,  with  which  the  ani¬ 
mal  bites,  but  on  the  lower,  to  which  the  mufcles 
of  the  beak  are  fixed,  more  tendinous  and  mem¬ 
branaceous.  In  figure  it  refembles  the  Hawk’s  or 
Parrot’s  beak,  and  has  many  things  in  common 
with  it.  The  upper  part,  which,  as  I  faid  before, 
in  the  thickeft,  is  of  a  deep  brown  colour,  which 
grows  redder  and  redder  in  proportion  as  the 
beak  grows  more  and  more  membranaceous. 
But  as  the  beak  confifls  of  two  maxillas  or  jaws,  an 
upper  and  a  lower,  which  meet  together,  and 
move  one  upon  and  towards  the  other,  fo  like¬ 
wife  they  differ  in  conftrudtion.  The  lower  part 
fpreads  as  it  were  into  two  wings  Fig.  in.  aay 
between  which  the  upper  part  finks,  and  fo  meets 
this  lower.  The  lower  maxilla,  or  jaw,  is  on  its 
hinder  part  folded  back  within  itfelf  b  b,  not  un¬ 
like  a  paper  tube  bent  back,  by  which  means  its 
fharp  extremity  becomes  twice  as  thick  and 
flrong  as  it  would  otherwife  be.  On  the  lower 
part  it  bends  itfelf  back,  fo  as  to  form  a  hollow 
furrow  c.  This  beak  appears  altogether  fibrous, 
and  feems  to  be  compofed  of  membranaceous 
tendons,  hardened  by  degrees  into  a  horny 
bone.  The  upper  jaw  of  the  beak  d,  is  of 
the  fame  fubflance  with  the  lower,  from 
which  it  only  differs  in  its  curvature  and  form  ; 
befides,  its  internal  finus  is  much  more  deep  and 
broad  e  e ,  to  afford  the  tongue,  which  lies  in 
this  finus,  the  greater  liberty  to  move  itfelf.  The 
mufcles  alfo  find  better  infertions  in  the  hollow 
finufes  of  this  horny  bone,  in  whofe  membranace¬ 
ous  expanfions  they  are  fixed. 

The  tongue,  which  is  thought  to  be  a  fungous 
fubflance,  confifls  of  (even  little  cartilaginous 
bones,  which  lie  very  clofe  to  each  other,  and 
are  befides  united  by  means  of  a  particular  mem¬ 
brane.  The  upper  extremity  or  point  of  the 
tongue  is  fomewhat  crooked  Fig.  iv.  a,  but  the 
lower  part  is  united  with  fome  mufcular  and 
fungous  flefh,  in  which  it  lies,  as  in  a  hollow 
tube.  This  fiefhy  portion  of  the  tongue  is  full 
of  wrinkles  and  elegant  folds  b,  which  feem  to 
contain  a  great  many  fmall  falival  dudls.  I  have 
found  by  difiedtion  that  a  very  confiderable  falival 
dudt  c  opens  and  difeharges  into  this  fiefhy  part. 

This  falival  dudt  defeends  by  a  long  tube,  d , 
through  the  animal’s  neck  into  its  breafl,  where 
it  divides  into  two  branches,  that  terminate  in 
two  very  confiderable  glands,  e  e.  Thefe  glands 
feem,  on  nice  infpeftion,  to  be  of  the  kind 
called  conglobate,  or  by  anatomifls,  though  ex¬ 
ternally,  they  appear  of  the  other  kind,  known 
by  the  name  of  conglomerate.  On  opening 
them,  I  found  a  kind  of  hollow  in  them,  made 
to  receive  jhe  faliva,  fecreted  by  their  fungous 
fubflance  ;  but  I  could  not  difeern  the  ramifica¬ 
tions  of  thefe  two  parts,  which,  no  doubt,  fpread 
themfelves  through  the  parenchyma  or  fiefhy 
fubflance  of  their  glandules ;  but  the  .coloured 
liquors  I  injedted,  fhewed  no  fuch  thing.  Thefe 
g'ands  lie  within  the  breafl,  on  each  fide  of 
the  gullet  or  throat,  in  fuch  a  manner,  that  this 
lafl  channel  runs  above  and  between  them :  this 
heft  appears  on  opening  the  body  of  the  fifli,  af- 
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ter  turning  it  upon  his  back.  The  tongue  and 
parts  belonging  to  it,  when  taken  out  of  the 
beak,  generally  bring  along  with  them  fome  of 
the  mufcles,  two  of  which,  ff  I  have  here 
given  a  cut  of.  But  I  return  to  the  tongue. 

The  contraction  of  the  tongue,  which,  as  I 
have  faid,  confifts  of  feven  cartilaginous  bones, 
becomes  very  vifible  on  parting  it  from  the  fun¬ 
gous  flefh  to  which  it  is  fattened,  and  in  which  it 
is  wrapped  up ;  but  it  may  be  made  ttill  more 
confpicuous,  by  drawing  off  the  membrane,  Fig. 
v.  a,  with  which  the  inferior  part  of  the  tongue 
is  covered,  and  afterwards  feparating  from  each 
other  with  a  fine  knife,  at  the  extremities,  the 
little  cartilaginous  bones,  of  which  it  confitts,  b. 
After  treating  the  tongue  in  this  manner,  we  may 
fee  by  the  microfcope,  that  every  one  of  thefe 
bones  is  furnifhed  with  above  fixty  crooked  car¬ 
tilaginous  papillae,  Fig.  Vi  .a,  in  form  of  teeth, 
and  in  fome  meafure  refembling  the  papdls  on 
the  tongues  of  black  cattle.  By  fhefe  the  Cuttle- 
Fifh,  when  feeding,  is  the  better  enabled  to 
move  its  food,  and  dilpofe  it  for  an  eafy  {wal¬ 
lowing.  The  fore-part  of  thefe  papillae,  is  of  a 
clear  and  tranfparent  amber  colour,  but  the  hin¬ 
der-part,  which  conttitutes  the  bafe,  or  root  of 
the  tongue,  is  of  a  tranfparent  white.  The  bett 
way  to  examine  the  tongue,  is  to  invert  it,  and 
then  furvey  it  with  a  microfcope  on  the  under  or 
lower  fide,  where  its  bafe  or  root  lies ;  for,  by  this 
means,  we  difcover,  that  in  ftrudure  it  exactly  re- 
fembles  the  moft  regular  web,  Fig  vn.  a  a,  from 
the  frame,  or  combination  of  the  cartilaginous 
bones  already  defcribed.  The  fight  of  this  ad¬ 
mirable  contrivance,  induced  me  to  take  out  the 
tongue  and  dry  it ;  but  all  its  beauties  vanifhed 
almoft  entirely  in  the  operation. 

The  body  of  the  Cuttle-Fifh,  when  laid  on 
its  back,  appears  much  whiter,  and  has  by  far 
fewer  fpots.  But  the  moft  remarkable  thing  in 
this  animal,  is  an  opening  in  this  under  part  of  its 
body,  in  which  an  expanded  hand  may  be  entirely 
buried :  this  is  between  the  body  and  the  muf¬ 
cular  partition  that  covers  it  on  its  fore-part. 

On  opening  this  lower  part  of  the  body,  Tab. 
LI.  Fig.  i.  a  a,  in  a  right  line  through  the  middle 
of  the  belly,  b  b ,  from  the  beginning  of  the 
breaft  to  the  tail,c,  and  this  without  injuring  the 
contents ;  there  immediately  appear  feveral  re¬ 
markable  internal  parts,  fome  quite  plain  and 
naked,  and  others  appear  more  faintly,  as  lying 
deeper  in  the  breaft  and  belly,  and  only  fhew- 
ing  themfelves  through  fome  interpofing  tran¬ 
fparent  membranes. 

The  firft  thing  which  prefents  itfelf  here,  is  a 
bag  or  bladder  lying  in  the  fuperior  region  of  the 
breaft,  which  I  call  the  common  excretory 
bag,  or  bladder.  The  colour  of  this  part  is 
white,  its  fubftance  is  mufcular,  and  its  fhape  is 
like  that  of  an  inverted  funnel,  very  fpacious  and 
broad  at  the  bottom,  d ,  and  (lender  at  top,  e ,  it 
joins  on  each  fide  with  two  oval  cartilaginous, 
mufcular  and  hollow  little  bodies,  f  j\  which 
ferve  to  receive  thefe  two  greater  papilla;,  or  car¬ 
tilaginous  eminencies,  g  g,  which  I  have  repre- 
fented,  one  on  each  fide  of  the  mufcular  partition, 
loofely  furrounding  the  contents  of  the  belly,  and 
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cut  away  by  me  upon  this  occafion.  By  this 
junction  of  the  excretory  bladder,  and  thefe  oval 
bodies,  it  is  provided,  that  nothing  fhould  move 
foon,  or  bedifcharged  by  the  inferior  parts  of  the 
body,  without  patting  through  this  excretory 
bag ;  and  the  fame  wife  difpofition  of  thefe  parts, 
keeps  the  Fifh’s  eyes  from  being  injured  by  the 
excrements,  fperm,  eggs,  and  black  liquor, 
which  all  make  their  way  through  this  funnel,  as 
they  certainly  would,  if  thefe  difcharges  were  to 
be  made  between  the  funnel,  and  the  mufcular 
partition  of  the  body  :  for  this  reafon  alfo,  nature 
has  formed  this  bag  or  bladder  of  a  mufcular 
fubftance,  the  better  to  difcharge  its  contents  at 
the  creature’s  pleafure. 

As  yet,  I  cannot  fay  for  certain,  whether  or 
no  the  papillae  juft  fpoken  of,  are  naturally  and 
conftantly  united  with  the  oval  acetabula,  which 
I  have  defcribed ;  for  I  have  fometimes  found 
them  independent  and  disjoined.  But  as  I  could 
never  find  in  thefe  parts,  the  leaft  mark  of  any 
rupture  or  fraction,  the  acetabula,  on  the  con¬ 
trary,  always  appearing  quite  fmooth,  and  the 
papilla:  of  a  bright  polifh ;  I  think  it  very  pro¬ 
bable,  that  the  Cuttle-Fifh  has  a  power  allowed 
it  by  nature  of  joining  and  feparating  thefe 
parts,  as  necefiity  requires. 

The  office  of  thus  joining  and  feparating  thefe 
parts,  I  am  inclined  to  attribute  to  a  pair  of  com¬ 
pact,  oblong,  white  mufcles,  Fig.  i.  h  h7  which  at 
their  upper  extremities  unite  with  the  acetabula, 
and  are  contained  within  the  lower  edge  of  the 
excretory  bag  or  bladder.  Thefe  mufcles  are 
among  the  parts,  which  appear  naked  in  the 
breaft,  without  any  previous  diffedion.  Nor  do 
I  fee  any  ufe  they  can  be  of  except  that  which 
I  have  affigned  them,  of  joining  and  feparating 
the  acetabula,  and  the  papilla:,  by  doing  which, 
the  excretory  bag  or  bladder  is  at  the  fame  ' 
time  dilated,  fo  as  to  facilitate  the  difcharge  of 
its  contents  through  the  funnel  already  men¬ 
tioned. 

Hence,  it  is  impoffible  to  thruft  all  the  hand 
in  the  manner  beforementioned,  into  the  Cuttle- 
Fifh’s  body,  without  firft  feparating  the  papillae 
from  their  acetabula. 

On  opening  this  excretory  part,  it  appears 
compact  and  mufcular,  and  forms  withinfide,  on 
its  lower  part  where  it  joins  the  breaft,  a  kind  of 
lobe  in  the  fhape  of  a  broad  tongue. 

The  other  parts  that  appear  in  this  place,  with¬ 
out  further  diffedion,  are  the  gills,  i  i,  of  a  foft 
fpungy  fubftance,  placed  on  the  two  fides  of  the 
body,  and  forming  a  very  agreeable  appearance, 
on  account  of  the  extreme  whitenefs  of  a  great 
number  of  blood-veffels,  with  which  they  are 
provided  ;  and  the  colour  of  thefe  veffels  is 
greatly  heightened  by  the  greenifh  hue  of  the 
gills  through  which  they  run. 

Examining  one  of  thefe  gills,  I  found  in  only 
half  of  it  more  than  forty  divifions  or  ramifica¬ 
tions  of  the  greater  blood -veffels ;  that  is  more 
than  eighty  to  a  fide.  But  if  we  confider  alfo 
the  prodigious  number  of  thefe  ramifications, 
which  penetrate  into  the  fubftance  of  the  gills. 
Fig.  i.  k ,  where  the  mufcles  admimftring  to 
thefe  parts  likewife  run,  we  fhall  have  reafon  to 
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think  the  number  of  thefe  ramifications  is  almoft 
infinite. 

Words  cannot  do  juftice  to  the  contrivance, 
order,  invention,  and  moft  elegant  conftruCtion 
of  thefe  parts ;  fo  that  my  figures  deferve  only  to 
be  confidered  as  the  faint  fhadows  of  their  per¬ 
fection.  The  gills  are  membranaceous  under¬ 
neath,  near  the  roots,  where  they  end  in  a  {len¬ 
der  ftalk,  as  it  were,  and  are  fattened,  as  ap¬ 
pears,  by  a  pretty  ftrong  ligament,  / /,  though 
as  yet,  I  am  not  fure  but  this  ligament  itfelf, 
may  be  compofed  of  blood-vefiels,  not  having 
had  fubjeCts  enough  to  examine  thefe  parts  fo 
much  as  they  deferved.  On  opening  the  divi- 
lions  of  the  gills,  this  ligament  makes  a  pretty 
appearance  ;  at  the  fame  time,  that  we  may  dif- 
cover  how  thefe  parts  grow  more  and  more  {len¬ 
der  towards  their  roots,  m. 

Indeed  the  conftruCtion  of  the  gills  is  more  ap¬ 
parent  in  other  kinds  of  fifh,  whofe  blood  is  red; 
for  in  fome  we  meet  with  cartilages, and  in  others 
real  bones,  over  whofe  furface  the  blood  veflels 
are  diftributed.  This  circumflance  I  formerly 
moft  evidently  difcovered  in  the  Sturgeon,  the 
Whiting,  and  other  fifties,  by  injecting  their 
blood  vefifels  according  to  a  method  peculiar  to 
myfelf,  and  of  my  own  invention.  This  I 
could  difcover,  and  I  faw  it  with  the  greateft 
aftonifliment,  that  the  contrivance,  ftruCture,  and 
order  difplayed  in  thefe  parts  by  the  fupreme 
Architect,  and  difcoverable  by  thofe  who  love  to 
contemplate  Him  in  his  works,  were  infinite  in 
perfection  and  number,  as  I  fhall  hereafter  en¬ 
deavour  to  prove  by  deferibing  and  delineating 
fome  of  them  by  way  of  fpecimen  of  the  reft.  In 
the  mean  time,  I  can  fhew  the  curious  the  parts 
themfelves  injeCted  by  me  with  wax  of  feveral  dif¬ 
ferent  colours. 

In  that  part  of  the  Cuttle-fifh’s  body,  which 
I  confider  as  the  thorax,  there  is  a  protube¬ 
rance,  Tab.  LI.  Fig.  i.  n,  by  naturalifts  called 
mutis.  Upon  this  part  there  is  always  found 
lying  an  open  pipe,  quite  loofe,  fo  as  not  to 
be  confined  to  any  one  place  o,  but  floating 
freely  in  the  body.  This  pipe  is,  properly 
fpeaking,  the  animal’s  reCtum,  or  ftraight  gut. 
It  has  alfo  a  remarkable  aperture  at  its  end,  by 
which  the  fifh  difeharges  its  inky  liquor  from 
the  bag  contrived  by  nature  to  contain  it.  This 
bag  lies  in  the  lower  region  of  the  belly,  where 
it  thews  itfelf  thro’  the  tranfparent  interpofing 
parts  p .  Near  the  lower  part  of  the  ftraight  gut 
there  are  two  more  fhort,  open-mouthed  tubu¬ 
lar  channels  qq,  for  the  difeharge  of  the  fe¬ 
minal  matter,  the  veflels  of  which  lie  under 
thefe  channels,  with  an  extuberant  membrane 
between  them  r.  Lower  down  in  the  fto- 
mach  s,  and  under  the  ftomach,  a  certain  lit¬ 
tle  particle  or  body  t,  belonging  to  the  fjper- 
matick  veflels,  fhews  itfelf  thro’  the  tranfpa¬ 
rent  parts  that  lie  over  it. 

In  that  part  of  the  body  where  the  extremi¬ 
ty  of  the  ftraight  gut  floats  loofely  on  the  right, 
there  is  on  the  left  another  loofely-floating  tu¬ 
bular  aperture  it,  thro’  which  the  tefticle  itfelf 
difeharges  its  fperm,  which  is  afterwards  to 
be  carried  off  into  the  water,  thro’  the  com- 
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mon  excretory  duCt.  This  tefticle  is  placed 
with  it's  vas  deferens,  on  the  left  fide  under  the 
gills  x,  and  thews  itfelf  faintly  without  difleCt- 
ing  the  parts  that  cover  it. 

It  is  now  time  to  give  a  more  complete  enu¬ 
meration  of  all  the  parts  hitherto  mentioned, 
with  a  fuller  defeription  of  them  ;  and  the  fi¬ 
gures  will  make  it  ftill  more  intelligible  :  this 
I  fhall  do,  after  having  firft  taken  fome  notice 
of  the  parts  of  the  Cuttle-fifh  belonging  to  its 
head,  which  lies  upon  the  back.  It  is  here 
that  we  fee  its  beak,  and  the  mufcular  circum¬ 
ference  of  its  mouth  a,  which  I  have  here  re- 
prefented  a  little  lefs  than  nature ;  but  in  every 
thing  elfe  perfectly  agreeable  to  the  life.  But, 
not  to  make  mydrawings  too  large,  I  have  taken 
the  liberty  of  curtailing  the  legs,  and  the  two 
arms  in  this  figure  /3/3,  which  I  have  exhibited 
in  their  natural  fituation  and  pofture.  I  have 
likewife  taken  great  care  to  fhew  exactly  in  what 
order  the  acetabula  are  placed  on  the  two  fore- 
legs,  when  the  mufcles  of  thefe  acetabula  are 
contracted  ;  for  it  is  an  eafy  matter  to  procure  a 
fight  of  them  in  this  ftate,  even  in  a  dead  fifh. 
This  is  done  by  cutting  fome  of  them  oft', 
with  part  of  the  leg  to  which  they  belong, 
and  then  dipping  the  whole  in  boiling  water ; 
for  in  lefs  than  a  minute  they  become  perfectly 
contracted. 

I  likewife  give  a  drawing  of  thefe  mufcles 
with  their  acetabula,  as  they  appeared  at  the 
extremity  of  one  of  the  arms,  which  I  had 
ftripped  of  its  internal  fkin  ;  fo  that  their  in- 
lertion  and  conftruCtion,  Tab.  LI.  Fig.  11.  a , 
may,  by  this  paeans  be  very  diftinCtly  feen,  as 
likewife  the  order  in  which  the  acetabula  them¬ 
felves  are  united  with  their  mufcles  b.  It  like¬ 
wife  appears  by  this  figure,  that  both  the  aceta¬ 
bula  and  their  mufcles,  are  much  larger  about 
the  middle  of  the  arms  than  at  either  of  their 
extremities  c  c. 

I  have  thought  proper  to  reprefent  in  a  feg- 
ment  of  one  of  the  larger  legs,  that  lie  over  the 
head,  Fig.I.  yy,  the  internal  ftruCture  of  the  legs 
themfelves.  Their  texture  on  the  outfide  is 
fibrous  and  mufcular ;  but  within-fide  it  is  a 
little  more  fungous.  In  the  middle  of  them 
there  appeared  fomething  that  I  took  for  a 
blood-veflel,  and  I  have  here  reprefented  by  a 
black  dot  £ . 

To  take  a  furvey  of  the  Cuttle-fifh’s  infide, 
it  is  neceflary  to  cut  away  the  common  ex¬ 
cretory  duCt,  and  the  mufcles  which  move  its 
two  acetabula,  and  then  very  cautioully  to  open 
that  part  which  1  call  the  thorax,  and  raife 
from  it  its  membranaceous  covering.  This 
done,  there  appears  the  loofe  fungous  body, 
called  mutis  by  naturalifts,  and  thought  by 
them  to  have  a  great  refemblance  to  the  liver. 
I  have  always  found  this  mutis  regularly  di- 
divided  into  very  diftinCt  parts.  The  upper 
part  is  very  thick,  and  with  gentle  treatment 
it  may  on  each  fide  be  eafily  parted  into  two 
lobes,  Fig.  III.  a.  Otherwife,  on  wounding 
the  coat  that  invefts  it,  its  fubftance  readily 
flows  oft',  being  exceeding  foft,  and  like  a  liver 
bruifed  by  an  anatomift,  in  order  to  extraCt  its 

parenchyma. 


144  The  BOOK  of 

parenchyma,  or  pulpy  fubftance.  In  the  mid¬ 
dle  this  mutis  is  very  thick  and  l'pungy,  and  at 
its •  lower  extremity  conftantly  ends  on  each  fide 
in  an  obtufe  appendage  b  b,  which  extends  to 
the  belly.  The  upper  end  of  this  organ  lies 
in  part* on  the  throat,  which  lies  itfelf  alfo  on 
the  falival  glands,  Fig.  V.  b[b,  and  thus  runs 
under  the  mutis  to  the  ftomach.  Under  the 
throat  appears  the  great  artery,  which  riling 
upwards  from  the  abdomen  (where  this  ani¬ 
mal’s  heart  lies)  fends  to  the  mutis  two  confi- 
derable  branches,  Fig.  III.  c  c,  that  iffue  from 
thence,  as  if  they  defcended  from  the  thorax. 
The  greateft  part  of  this  body  lies  upon  the  bone 
of  the  filh,  on  each  fide  of  the  bone,  and  of 
the  great  artery,  and  it  is  only  divided  from 
the  bone  by  a  kind  of  fibrous  membrane. 

After  this,  the  courle  of  the  blood-vefiels 
running  thro’  the  mutis,  is  difcovered  by  open¬ 
ing  and  turning  over,  Fig.  III.  d ,  the  mem¬ 
brane  that  enclofes  it.  But  the  fubftance  of 
this  part  is  fo  very  foft,  that  by  expanding  it¬ 
felf  like  a  liquid,  it  intirely  hinders  the  view. 
This  makes  it  neceffary  to  feparate  with  a  fpa- 
tula  this  pulp  from  the  veftels  that  go  thro’  it, 
and  afterwards  thoroughly  wafti  the  veftels 
themfelves  with  water.  Thus,  at  length,  a 
fatisfadlory  fight  may  be  obtained  of  the  diftri- 
bution  of  the  blood-vefiels,  Fig.  IV.  e.  By  this 
procefs  we  likewife  difcover  that  the  fubftance 
of  this  part  is  in  a  manner  entirely  compofed 
of  an  infinite  number  of  little  grains,  being 
loofely  connected  with  the  blood-vefiels  f ; 
but  then  a  good  microfcope  is  requifite  to 
diftinguifh  tliefe  fmall  corpulcles.  The  colour 
of  the  mutis  is  between  red  and  yellow,  fome- 
what  inclining  to  a  brown.  I  cannot  deter¬ 
mine  what  the  ufe  of  it  mav  be  ;  it  lies  en- 
tirely  by  itfelf,  within  a  peculiar  membrane, 
and  confifts  of  two  diftindt  bodies,  without 
having  the  leaft  refemblance  to  the  liver,  as 
heretofore  idly  pretended.  Neverthelefs,  I  can¬ 
not  take  upon  me  to  deny  its  performing  the 
fame  office  with  the  liver,  as  the  wonders  of 
nature  are  inexhauftible,  and  God  the  mafter 
of  nature  has,  in  different  animals,  formed  in 
a  various  manner  organs  fubfervient  to  the 
fame  purpofes  ;  this  will  evidently  appear  by 
the  furprifing  ftrudture  of  the  genital  parts  of 
this  animal,  which  are  contrived  with  an  art 
and  elegance  that  furpafies  all  defcription. 

The  throat,  as  I  faid  before,  runs  under  the 
mutis,  and  has  its  origin  in  the  fame  place 
nearly  where  the  fauces  terminate.  By  the 
fauces,  I  mean  that  wrinkled  and  mufcular 
part  of  the  fkin,  which  reaches  from  the  beak 
and  mouth,  Fig.  V.  a,  to  the  beginning  of  the 
gullet,  or  that  tube  which  runs  from  the 
mouth  to  the  ftomach.  •  This  gullet  paffes 
under  the  brain,  and  then  defcending  into 
that  part  of  the  body,  which  I  call  the 
thorax,  it  there  lies  foftly  upon  the  falival 
glands  bb ,  and  is  connected  with  the  two  al¬ 
ready  taken  notice  of ;  from  whence  it  runs  in 
a  ftraight  line  to  the  abdomen,  where  it  opens 
into  the  ftomach  c.  The  ftomach  refembles 
in  a  manner  a  fpherical  bag  ;  but  it  is  fome- 
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what  indented  in  the  middle.  There  run 
thro’  it  a  great  many  blood-vefiels  d,  which 
are  feen  the  better  by  injecting  the  arteries 
with  fome  coloured  liquid.  This  organ  con¬ 
fifts  of  three  coats ;  the  external  coat  is  mem¬ 
branaceous  ;  the  middle  coat  mufcular  ;  and,  as 
to  the  internal  coat,  it  readily  feparates  from  the 
middle  coat  with  the  food  it  immediately  en¬ 
clofes,  and  fo  may  be  eafily  taken  out  of  the 
ftomach  with  all  its  contents. 

The  Cuttle-fifh,  I  could  obferve,  feeds  upon 
Shrimps ;  for  there  remained  in  its  ftomach 
the  eyes,  legs,  and  tails  of  Shrimps,  with  fome 
of  the  rings  of  their  bodies.  I  could  difcern  al- 
among  thefe,  remains  of  the  back-bones  and 
ribs  of  fome  very  fmall  fifties. 

The  ftraight  gut,  Fig.V.  e,  iftues  immediate¬ 
ly  from  the  ftomach,  and  is  the  only  inteftine 
1  could  dilcover  in  this  animal ;  fo  that  the 
veins  muft  take  the  aliment  immediately  from 
the  ftomach,  and  then  convey  it  to  the  heart, 
whofe  bufinefs  it  is  to  diftribute  it  over  the 
whole  body. 

Under  the  ftraight  gut  lies  an  appendage  of 
the  ftomach,  into  which  it  opens  by  a  parti¬ 
cular  orifice,  after  twifting  like  a  fnail  in  a 
very  remarkable  manner  ƒ  I  cannot  fay  for 
certain  what  this  part  may  be;  tho’  to  judge 
anatomically  of  it,  I  fhould  take  it  for  the  pan¬ 
creas,  which,  except  its  not  being  twifted,  ap¬ 
pears  of  the  fame  conftrubtion  in  a  great  va¬ 
riety  of  fifties,  as  may  be  feen  in  a  treatife  of 
mine  on  that  part  of  the  creation,  adorned  with 
figures,  printed  by  Commelyn  of  Amfterdam, 
and  dedicated  to  the  College  of  Phyficians  of 
that  city.  This  organ  is  very  fmooth  and 
flippery  on  its  infide,  and  contains  a  matter 
like  the  pancreatick  juice  of  other  fifties. 

The  white  bag  which  contains  the  Cuttle- 
fifti’s  ink  g ,  lies  principally  in  the  left  fide  of  the 
body,  and  communicates  by  a  flender  channel 
with  the  upper  extremity  of  the  ftraight  gut  h ; 
fo  that  both  the  fasces  and  the  ink  are  difcharg- 
ed  thro’  the  ftraight  gut  by  one  and  the  fame 
orifice.  This  bag  is  in  part  membranaceous, 
and  in  part  mufcular ;  and-  is  furniftied  with 
blood-vefiels,  which  run  over  its  furface  i. 
Within  I  difcovered  a  little  glandulous  body, 
or  mals,  which  perhaps  ferves  to  generate  or 
prepare  the  ink  ;  for  I  had  not  opportunity  to 
examine  it  thoroughly,  on  account  of  the  ink’s 
flowing  fo  confpicuoufly,  that  it  was  impoffible 
to  wafti  it  off  fall:  enough  to  obtain  a  fatisfac- 
tory  view  of  this  organ. 

It  is  therefore  neceffary  not  to  wound  this 
part  on  differing  the  Cuttle-fifh,  as  by  pour¬ 
ing  out  its  contents  it  would  infallibly  render 
all  the  other  parts  invifible.  The  ink  contained 
in  one  bag  is  fufficient  to  communicate  a  black- 
nefs  to  feveral  pails  of  water,  lb  intenfe  is  its 
colour.  I  ftiall  not  pretend  to  fay  abfolutely 
what  the  ufe  of  this  ink  may  be ;  or  whether 
or  no  it  may  ferve  to  obfcure  the  furround¬ 
ing  waters,  and  thereby  fecure  this  animal 
from  other  fifties  which  wxiuld  devour  it ;  for, 
as  yet,  I  have  had  no  experience  in  this  matter. 
But  it  is  certain  that  the  Cuttle-fifties  I  found 
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dead  on  the  fea-fhore  contained  a  greater  quan¬ 
tity  of  this  ink  than  thofe  which  were  brought 
to  me  alive.  The  liquid  is  infipid  to  the  fade, 
without  the  lead  fowernefs  or  bitternefs ;  fo 
that  I  cannot  fee  how  this  infipid  fubdance,  by 
being  boiled  with  the  Cuttle-fifh,  can  in  the 
lead  contribute  to  give  it  an  extraordinary  re¬ 
lidi,  as  thofe  pretend  who  feed  upon  it ;  tho’ 
the  mod  general  manner  of  ufmg  this  fifh,  is 
barely  to  give  it  a  drying  in  the  open  air. 

The  ink  taken  out  of  its  bag,  and  poured 
into  a  glafs  coagulates  and  grows  hard  in  a  few 
days,  when  it  feparates  into,  a  great  many  little 
pieces,  which,  ground  upon  a  done,  afford  the 
mod  elegant  black  paint.  This  convinces  me 
that  the  Indians  prepare  their  ink  with  nothing 
but  this  juice.  I  have  even  obferved  that  this 
fubdance,  while  in  a  liquid  form,  druck  fo 
drong  a  black,  that  no  wafhing  could  get  it 
out ;  as  particularly  appeared  in  a  black  coat 
made  of  a  flight  dutch  cloth,  which  had  fome 
yellow  dains  from  aqua  fortis :  near  the  do- 
mach,  and  between  the  folds  of  the  pancreas, 
there  lies  a  glandulous  body,  which  runs  to  the 
throat,  Tab.  LI.  Fig.V.  kkk  j  but  I  am  as  much 
in  the  dark,  as  to  its  ufe  as  to  that  of  the  ink- 
bag  ;  tho’  I  think  it  belongs  to  the  organs  of 
generation,  which  I  fliall  hereafter  take  notice 
of,  having  fird  defcribed  the  heart,  brain,  and 
nerves  and  like  wife  faid  fomething  of  this 
creature  in  particular. 

The  heart  of  the  Cuttle-fifh,  contrary  to 
what  we  obferve  in  mod  other  animals,  lies  in 
the  abdomen,  Tab.  L1I.  Fig.  1.  a.  It  is  of  an 
oblong  triangular  form,  and  in  colour  very  like 
a  mufcle  that  has  neerly  lod  all  its  blood.  Its 
external  furface  is  tolerably  fmooth  and  even, 
and  its  internal  one  fibrous,  and  divided  into 
little  hollows,  and  prominent  columns.  I 
could  difcover  but  one  ventricle  in  this  organ. 

The  Cuttle-fifh’s  heart  has  two  auricles ; 
for  as  the  gills  in  this  animal  are  placed  on 
each  fide  of  the  body,  and  at  a  great  didance 
afunder,  nature  it  feems,  has  thought  pro¬ 
per  that,  indead  of  one,  this  fifh  fhould  have 
two  auricles  b  bt  which  I  have  here  reprefented, 
as  they  appeared  on  feparating  them  from  the 
blood-veflels  of  the  gills  c  c.  They  are  of  a 
membranaceous  texture,  and,  when  blown  up, 
are  of  the  fame  figure  exactly  with  the  defign 
I  give  of  them.  I  have  no  more  at  prefent  to 
fay  of  thefe  parts ;  for  they  had  almod  efcaped 
my  notice  when  I  happened  to  difcover  them  ; 
fo  that  to  acquire  a  thorough  knowledge  of 
them,  I  fhould  have  had  more  fubjeds ;  which 
are  not  to  be  obtained  without  great  trouble 
and  expence,  on  account  of  the  brutality  and 
avarice  of  the  fifhermen,  who  fell  the  produce 
of  their  harded  labours  for  nothing  in  a  man¬ 
ner,  whild  they  fix  an  extravagant  price  on 
fuch  things  as  come  in  their  way  without  their 
being  at  the  pains  to  look  for  them.  In  the 
mean  time  I  mud  obferve,  that  this  fifh’s  heart 
having  but  one  ventricle,  at  the  fame  time  that 
it  has  two  auricles  in  common  with  other  ani¬ 
mals,  is  altogether  fingular,  and  may  well  de¬ 
ferve  to  be  confidered  as  a  paradox.  The  blood 


of  the  Cuttle-fifh  is  white,  which  is  all  I  can 
fay  of  it,  as  I  never  examined  it  ;  tho’  I  had 
refolved  to  fave  fome  of  it  in  a  glafs  tube  for 
microfcopical  infpedion,  and  in  order  to  find  out 
its  analogy  to  the  red  blood  of  other  animals. 

The  great  artery,  which  fird  rifes  from  the 
heart  d ,  is  of  the  fame  condrudion  with  that 
of  fifh  ;  but  it  grows  fomewhat  fmaller  in  its 
courfe,  and  fends  forth  two  pretty  confider- 
able  branches,  which  immediately  difpatch 
lefs  ones  ee  to  the  mutis,  whild  the  others 
run  to  the  mufcular  parts  of  the  red  of  the 
body ;  fo  that  fome  of  thefe  ramifications  are 
feen  plainly  thro’  the  tranfparent  flcin  under 
the  two  mufcles,  which  move  the  acetabula  of 
the  common  excretory  dud;,  Tab.  LI.  Fig.  1. 
y  ;  from  whence  they  extend  to  the  gills  and 
feveral  other  parts.  After  this  the  artery 
formed  into  one  trunk,  flretches  to  the  bafe 
of  the  brain.  Tab.  LÏI.  Fig.  1.  f3  where  it 
divides  into  various  branches,  fome  of  which 
run  thro’  the  cartilages,  that  enclofe  the  brains 
in  place  of  a  fkull,  whild  the  red  didribute 
themfelves  to  the  legs  and  other  parts  of  the 
body.  But  it  is  yet  unknown  what  is  the 
courfe  of  the  veins  in  this  creature,  and 
whether  it  has  like  fifhes  a  fird  and  fecond  ar¬ 
tery,  thefe  are  things  I  have  not  yet  been  able 
to  difcover ;  neither  can  I  tell  for  certain,  whe¬ 
ther  or  not  the  two  vedels  fpringing  from  'the 
lower  region  of  the  heart  itfelf  gg,  and  here 
mod  exadly  reprefented  by  me  after  life,  are 
really  veins,  as  I  think  they  are.  But  all  thefe 
doubts  may  be  cleared  up  by  repeated  dif- 
fedions. 

The  brain  of  the  Cuttle-fifh  is  very  fmall,  and 
is  plainly  divided  into  a  right  and  left  portion. 
Fig.  ii.  a  To  fee  this  conveniently,  it  is  proper  to 
turn  the  animal  on  it’s  belly,  then  open  its  head, 
and  cut  away  with  a  very  fharp  knife  the  car¬ 
tilages  that  contain  the  brain,  ufing  great  cau¬ 
tion  for  fear  of  injuring  the  nerves  which  ifiue 
from  it.  The  brain  lies  on  the  back  part  of  the 
head,  in  a  manner  entirely  buried  in  fat,  which 
I  have  here  for  didindion  fake  reprefented  by 
dots  b .  It  is  no  ealy  matter  to  feparate  this 
fat  on  every  fide  without  hurting  the  brain  on 
account  of  it’s  exceeding  foft  and  delicate 
texture.  The  optiek  nerves  c  c  are  likewife  at 
their  origin  furrounded  with  fat  i  but  in  their 
progrefs,  after  running  thro’  the  cartilages  of 
the  brain,  they  dilate  into  a  confiderable 
knot  d  d,  which  feparating  into  two  tubercles, 
as  it  were,  fends  thence  towards  the  eyes  a 
great  number  of  nerves  eeee,  as  I  have  en¬ 
deavoured  to  reprefent  them  one  fide.  This 
numerous  body  of  nerves  is  interfeded  by  a  con- 
fpicuous  blood-veflel  J,  before  they  can  reach 
the  choroide  tunic,  or  coat  of  the  eye  ;  which  is 
remarkable  for  its  great  variety  of  beautiful  co¬ 
lours  j  and  is  fo  inveded  with  thefe  little  fibres, 
which  embrace  and  lurround  the  eye  on  every 
fide  g ,  and  have  a  great  fhare  in  compofing 
it,  that  this  ufeful  organ  mud  receive  great 
drength  from  fuch  an  acceflion.  About  the 
upper  region  of  the  eye,  where  the  iris  fhews 
itfelf  in  other  animals,  this  coat  forms  in  this 
©  o 
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a  globular  prominence  b,  from  which  a  cryftalline 
lens  partly  projects  i. 

I  have  thought  proper  togive  a  feparate  draw¬ 
ing  of  the  pupil’s  covering  or  lid,  continued  to 
the  extremity  of  the  choroide  tunic  ;  I  firft  rer- 
prefent  it  on  that  fide  where  it  was  cut  from  the 
eye  Fig.  in.  k,  and  looks  of  a  deep  green  colour, 
which  by  degrees  grows  paler,  and  is  interwoven 
with  delicate  veflels.  I  then  exhibit  its  other  fide, 
by  which  itmaybefaid  to  float  freely  in  the  aqueous 
humour,  and  reft  againft  the  cryftalline  lens. 
In  this  part  it  is  of  a  filvery  whitenefs,  and  inter- 
fperfed  with  very  delicate  ftreaks  or  fibres.  Thefe 
fibres  look  as  if  they  were  continued  not  only  to 
the  filaments  of  the  iris,  but  likewife  to  thofe  of  the 
choroide  tunic,  which  I  have  already  reprefented. 
This  covering  or  lid  of  the  pupil  is  of  an  extreme 
blacknefs  in  that  part  of  it,  which  lies  over  the 
fuperior  region  of  the  cryftalline  lens. 

I  could  find  but  very  little  of  the  aqueous 
humour  on  the  infide  of  the  eye,  whereas  that  con- 
flituting  the  cryftalline  lens  was  in  confiderable 
quantity,  and  was  tolerably  compad.  But  there 
was  fomething  Angular  in  this  laft  part,  namely, 
its  coat’s  being  of  an  extraordinary  thicknefs,  and 
likewife  its  ciliary  ligaments  penetrating  fo  deep 
into  the  cryftalline  lens,  that  it  in  fome  mea- 
fure  as  it  were  divided  this  part  of  Tab.  LI I. 
Fig.  iv.  m}  the  eye  ;  this  may  be  beft  feen  on  the 
fore  part.  On  boiling  this  eye,  and  then  pealing 
off  the  ciliary  ligament,  along  with  the  coat  of 
the  cryftalline  lens;  and  likewife  the  fore  fegment 
of  this  lens  from  its  back  fegment,  the  lens  itfelf 
appears  exadly  like  a  globe  contained  in  a  femi- 
globe,  or  like  a  fphere  in  a  hemifphere. 

The  vitreous  or  glafly  humour  was  in  a  man¬ 
ner  fo  perfedly  fluid,  as  rather  to  deferve  the 
name  of  an  aqueous  than  vitreous  humour.  I 
could  not  difcern  exadly  the  retina,  as  the  black 
juice  of  the  avea  happened  to  get  out  of  its  mem¬ 
brane,  and  thereby  fpread  an  impenetrable  ob- 
fcurity  all  over  the  adjacent  parts.  This  accident 
for  want  of  fubjeds,  obliged  me,  to  put  an  end 
to  my  anatomical  furvey  of  the  eye  ;  and  there¬ 
fore  I  fhall  return  to  the  brain,  and  the  nerves 
that  iflue  from  it. 

From  the  fore  region  of  the  brain,  there  arife 
three  confiderable  pairs  of  nerves,  which,  after 
making  their  way  thro’  the  cartilages  of  the 
brain,  run  in  a  moft  beautiful  manner  to  the 
mufcles  of  the  head,  beak,  legs,  and  adjacent 
parts.  But  the  conftrudion  of  the  middle  pair  is 
more  admirable  than  that  of  the  lateral  ones,  as  it 
fwells  into  a  node  or  globule  Fig.  n.  n,  from 
which  the  nervous  branches  iflue  in  a  moft  ele¬ 
gant  manner,  like  rays  of  light  of  the  fun’s 
body. 

The  better  to  fhew  the  fituation  of  all  thefe 
parts,  I  have  given  a  particular  engraving  of  the 
cartilages  which  furround  the  brain  o  o ,  as  well 
as  thofe  ferving  for  a  foundation  or  prop  to  the 
eight  legs,  p p,  in  the  center  of  which  lie  the 
mouth  and  the  beak.  From  the  back  part  of 
the  brain  iflue  two  very  large  nerves,  q  q,  which 
form  each  of  them  a  remarkable  knot,  r  r, 
after  having  pafled  through  the  thorax,  and  un¬ 
der  the  mufcles  that  ferve  to  move  the  acetabula 
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of  the  common  excretory  dud.  I  could  count 
more  than  twenty  little  nerves,  which  fprung 
from  each  ganglion,  and  were  diftributed  to 
the  region  of  the  gills;  after  running  on  each  fide 
of  the  acetabula,  of  the  common  excretory  dud, 
where  they  in  part  ftiewed  themfelves  through 
the  tranfparent  fkin,  Tab.  LI.  Fig.  i.  2. 

The  genitals  of  the  male  Cuttle-Fifh  may  be 
divided  into  three  parts,  one  tefticle,  and  two 
glandulous  parts,  between  which  there  lies  ano¬ 
ther  glandulous  body,  divided  into  a  great  manv 
lobules ;  and  laftly,  a  peculiar  glandulous  and 
fpungy  body,  in  fhape  like  a  heart,  feated  under 
the  animal’s  ink  bag. 

That  part,  which  I  call  the  tefticle,  on  ac¬ 
count  of  its  external  appearance,  is  fo  admirably 
contrived,  that  it  greatly  furpafles  all  the  wonders 
I  have  hitherto  related  of  the  Cuttle-Fifh.  It 
ends  in  a  particular  open-mouthed  tube,  which 
floats  loofe  in  the  body,  like  the  end  of  the 
ftraight  gut,  u.  It  is  through  this  tube  the  tef¬ 
ticle  difcharges  its  fperm,  fo  that  it  may  very  pro¬ 
perly  be  called  the  vas  deferens  of  this  organ.  I 
could  fometimes  obferve  fome  very  tender  and 
delicate  white  fibres  hanging  from  this  part, 
Tab.  LII.  Fig.  v.  a  ;  but  1  cannot  fay  whether 
they  were  natural,  or  were  occafioned  by  fome 
diforder  in  the  animal,  as  I  never  examined 
them  in  a  live  one.  This  Angle  tefticle  is  oval, 
but  it  ends  at  the  bottom  in  a  kind  of  a  point, 
b.  In  the  centre  of  it  there  is  a  little  body, 
which  very  nearly  anfwers  the  paraftatas,  or  cor¬ 
pora  variaformia  of  quadrupedes,  and  even  of 
man,  c ;  but  I  have  not  yet  been  able  to  difcoVer 
where  this  veflel  begins  or  ends.  The  nearer 
this  little  body,  juft  taken  notice  of,  approaches 
the  tefticle,  the  broader  it  grows :  this  circum- 
ftance  may  be  beft  feen,  by  turning  the  tefticle 
upfide  down,  and  then  divefting  it  of  the  great 
number  of  membranes  which  cover  it,  e.  I  have 
fome  reafon  to  think,  that  the  whole  tefticle 
may  be  unfolded,  and  wound  into  one  long  vef- 
fel,  fomewhat  flenderer  at  its  beginning  and  at 
its  end,  than  in  the  middle,  and  terminating  in 
a  curious  curled  little  tube,*/.  The  texture  of  the 
genital  parts  already  mentioned,  is  glandulous. 
In  the  narrow  parts  of  the  channel  juft  now 
fpoke  of,  there  is  found  a  white  fpermatick 
matter,  which,  on  wounding  this  part,  iflues 
forth  in  form  of  coagulated  milk;  but  the  fub-^ 
fiance  contained  in  the  fomewhat  wider  parts,  is 
tranfparent :  the  wideft  parts  of  all  are  full  of  an 
infinite  number  of  little  delicate  white  parts, 
fomewhat  crooked,  which  are  altogether  free  and 
loofe  at  their  hinder  ends,  Tab.  LII.  Fig.  vi./; 
but  at  their  fore  ends,  they  terminate  each  in  a 
very  delicate  filament,  g,  by  which  they  are  in  a 
manner  linked  to  each  other.  Thefe  delicate  fine 
threads  may  be  unwound,  to  double  the  length 
of  the  other  parts  to  which  they  adhere;  and  on 
taking  both  the  threads  and  thefe  parts  into  the 
open  air,  the  former  immediately  harden  like 
the  threads  drawn  from  filk  Worms,  and  fhine 
and  glitter  like  a  looking  glafs. 

The  moft  furprifing  circumftance  in  this  part 
is,  that  on  throwing  fome  of  thefe  into  water,  they, 
after  a  little  time,  begin  to  move,  and  then  open¬ 
ing 
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in"  at  their  hinder,  and  fometimes  at  their  fore, 
extremity,  they  fuddenly  difcharge  a  little  white 
body,  which,  on  its  efcape,  rolls  and  curls  itfelf 
up  in  a  Terpentine  manner,  h,  the  larger  part,  all 
the  while  continuing  in  its  former  flate,  without 
the  fides  of  it  falling  together.  This  furprifmg 
little  body,  when  viewed  with  the  microfcope, 
looks  like  a  very  white  Earth-worm,  divided 
into  a  great  many  exceeding  fmall  rings ;  and  if 
left  in  the  water  for  fome  time,  it  expands  and 
grows  bigger  by  degrees,  by  the  water  it  imbibes, 
which  makes  me  imagine,  that  the  water  may 
poflibly  be  the  caufe  of  that  wonderful  motion 
obfervable  in  thefe  parts,  on  their  being  put  into  it. 

Thefe  particles,  when  thrown  into  fpirit  of 
wine,  remain  perfectly  quiet,  without  any  open¬ 
ing. 

Thefe  parts  may  be  very  diflindlly  feen  thro’ 
the  tranfparent  coats  of  the  tefticle;  and  they  ap¬ 
pear  divided  into  a  great  many  rows.  Sometimes 
even  they  may  be  obferved  to  have  rolled  them- 
felves  into  Terpentine  coils,  and  difcharged  their 
white  particles,  before  the  tefticle  has  been 
opened,  Fig.  v.  it. 
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On  examining  with  the  microfcope  one  of 
thefe  minute  parts,  we  may  plainly  perceive  its 
conflrudlion,  and  can  fee  a  tranfparent  fpace,  like 
an  air  bubble,  at  its  hinder  end,  Fig.  vn.  a.  A 
little  higher  up  is  the  region,  within  which  lies 
the  little  furprifmg  moving  white  particle,  juft 
now  fpoke  of,  b.  But  I  have  here  reprefented 
it  much  fhorter  than  it  appears  through  the  mi¬ 
crofcope,  for  fear  of  enlarging  the  drawing  to  too 
great  a  fize.  This  little  part  grows  tranfparent 
again  near  its  fore  end,  Fig.  VII.  c.  But  the 
fore  end  itfelf  is  very  neatly  curled,  d ,  and  it  is 
from  this  extremity  that  the  filament  iflfues,  which 
hardens  in  the  air,  like  the  Silkworm’s  thread,  e  e. 

Whether  thefe  filaments  be  hollow,  and  whe¬ 
ther  the  fperm  be  generated  in  the  cafes  which 
contain  them,  as  in  fo  many  kind  of  feminal 
tubes,  or  whether  all  the  cafes  themfelves,  with 
their  contents,  be  difcharged  by  the  animal 
at  the  time  appointed  by  nature,  for  its  fhedding 
its  fperm,  are  very  obfcure  queftions,  which  as 
yet  I  am  not  able  to  anfwer  *.  Let  it  therefore 
fuffice,  that  I  have  juft  exhibited,  to  the  glory  of 
the  Great  Arch i ted,  the  admirable  beauty  and 

con- 


*  The  public  received  Tome  few  years  fince,  an  account  of  thefe  velfels  in  a  fpecies  of  Cuttle-Fifh,  from  the  ingenious  Mr.  Tur- 
berville  Needham  :  but  we  fee  the  firlt  account  of  them  is  owing  to  this  author;  and  much  is  yet  to  be  expedled  in  the  perfedling 
their  hiftory,  from  fome  future  philofopher  accullomed  to  thefe  inquiries,  who  fhall  have  opportunities  of  obtaining  the  animal  alive. 
The  fpecies  mentioned  by  Mr.  Needham  is,  as  we  have  before  obferved,  the  Loligo  of  authors ;  and  his  oblervations  on  the  conftruc- 
tion  and  adlion  of  thefe  particular  parts,  is  this - 

The  outward  tranfparent  cafe  is  cartilaginous  and  elaftick :  its  upper  extremity  is  gathered  into  a  round  head,  which  is  in  reality 
nothing  more  than  the  top  of  the  cafe  involuted  into  itfelf,  and  by  that  means  clofing  the  orifice,  through  which  the  interior  apparatus 
fprings  in  the  time  of  adlion.  _  ... 

Within  this  is  contained  a  tranfparent  tube,  elaftick,  as  it  appears  from  the  phenomena,  in  all  diredtions,  and  forcing  its  way  where- 
ever  it  finds  a  paffage,  which  tho’  the  continuation  of  it  is  not  equally  fenfible  in  all  parts,  may  be  eafily  difcovered  in  a  courfe  of  ex* 
periments  to  inveft  the  fcrew,  fucker,  barrel,  and  that  fpungy  fubftance,  which  imbibes  the  femen.  The  fcrew  is  inferted  in  the  up¬ 
per  part  of  it,  and  throws  out  of  the  head  of  it  two  flender  ligaments,  which  fallen  it  with  the  whole  annexed  apparatus  to  the  tcfpof 
the  outward  cafe  ;  the  fucker,  and  barrel  or  cup,  are  lodged  in  the  middle  of  the  tube,  and  the  fpongy  fubftance  containing  the  femen 
diftends  the  lower  part. 

I  fhall  now  proceed  to  the  feveral  phenomena’s  that  appeared  in  the  adlion  of  this  minute  machine,  which  to  me  at  leaft  feemed  fo 
furprifmg  and  inexplicable,  that  I  think  myfelf  obliged  to  premile,  that  I  am  in  no  wife  anfwerable  for  any  deeming  contradidlory 
confequences,  which  may  poflibly  be  drawn  from  matters  of  fadl  I  dont  pretend  to  account  for:  all  I  can  alfure  the  public  of,  is,  that 
they  are  literally  true,  juft  as  they  are  related,  and  were  feen  by  feveral  perfons,  as  well  as  myfelf.  The  objedts  I  have  now  by  me 
preferved  in  fpirit  of  wine,  which,  though  they  retained  their  adlivity  for  more  than  twenty  days  after  they  were  taken  out  of  the 
body  of  the  fifh,  and  immerfed  in  fpirits,  without  any  fenfible  diminution,  yet  now  have  in  a  manner  totally  loft  it,  though  they  re¬ 
main  to  all  appearance  in  the  microfcope  perfedlly  the  fame.  If  therefore  any  of  my  readers  defire  to  verify  the  fadls  I  have  menti¬ 
oned,  they  mull  apply  in  the  feafonfor  frelh  objedts,  and  do  their  utmoll  to  procure  the  milt  velfels  when  perfedlly  ripe  for  adlion ; 
for  thefe  only  will  anfwer  to  all  the  phenomena  I  have  taken  notice  of,  though  the  left  mature  will  fuffice  for  moll  of  them. 

Tho’  many  of  the  milt-veffels,  when  they  are  ripe  for  adlion,  and  difengaged  from  that  glutinous  matter  which  furrounds  them  while 
they  are  in  the  milt-bag,  will  adt  immediately  in  the  open  air,  for  which  perhaps  the  flighted  jsreflure  during  extradlion  may  be  fuffi- 
cient,  yet  the  generality  of  them  will  not  only  bear  a  tranflation  to  the  objedl-plate,  and  lie  quiet  for  obfervation,  but  alfo  require  a 
drop  of  water  to  moiften  the  upper  extremity  of  the  enclofing  cafe,  before  they  begin  to  operate. 

Upon  application  of  this,  the  extremity  begins  to  evolute  and  unfold  itfelf,  and  the  two  flender  ligaments,  which  emerge  out  of  the 
cafe,  turn  and  twill  themfelves  in  various  diredtions :  at  the  fame  time  the  fcrew  moves  upwards  with  a  flow  motion,  the  lpires  at  the 
top  gathering  clofe  together,  and  adting  againft  the  head  of  the  cafe,  while  thofe  at  the  bottom  advance  proportionably,  and  feem  to 
be  continually  fucceeded  by  others  out  of  the  head  of  the  pifton ;  which  fucceffion  I  believe  to  be  apparent  only,  and  not  real,  the  ap¬ 
pearance  being  owing  to  the  nature  of  the  motion  in  the  fcrew :  in  the  interim,  the  fucker  and  cup,  or  barrel,  move  gently  on  in  the 
fame  diredlion  ;  and  the  inferior  part  of  the  apparatus,  which  contains  the  femen,  extends  itfelf  in  length  proportionably,  with  a  mo¬ 
tion  at  the  fame  time  upwards,  which  may  be  perceived  by  an  increafe  of  the  vacuity  at  the  bottom  of  the  cafe.  Soon  after  this,  the 
top  of  the  fcrew,  with  its  enclofing  tube,  appears  out  of  the  head  of  the  cafe,  and  as  it  is  there  fallened  by  its  ligaments  begins  to  bend  : 
the  motion  of  the  whole  continues  thus  flow  and  gradual,  till  the  fcrew,  fucker,  and  cup  have  forced  their  way,  and  emerged  totally, 
when  at  that  inllantthe  remainder  of  the  apparatus  fprings  out  at  once,  the  fucker  feparates  from  the  cup,  the  feeming  ligament  below 
the  cupfwells  out  to  the  diameter  of  the  inferior  part;  the  inferior  part,  though  diliended  conflderably  in  breadth,  more  than  it  had 
been  in  the  cafe,  extends  itfelf  to  five  times  its  original  length ;  two  knots,  between  which  the  tube  contradis  itfelf  in  diameter,  form 
themfelves,  each  at  about  the  diftance  of  one  third  of  the  whole  from  both  extremities,  and  the  femen  flows  out  of  the  cup,  confuting 
of  fmall  opake  globules  fwimming  in  a  fort  of  ferous  matter,  juft  in  the  fame  form,  and  without  any  appearance  of  life,  as  I  had  feen 
it  before,  when  diffufed  at  large  in  the  milt-bag.  After  the  operation,  it  is  to  be  obferved,  that  the  fringed  edges  between  the  two 
knots  appear  upon  examination  to  be  nothing  more  than  the  interior  fpongy  fubftance  broke  and  disjoined  at  almofl  equal  diftances,  as 
will  be  clear  from  the  fubfequent  phenomena. 

Sometimes  the  fcrew,  together  with  the  tube,  breaks  juft  above  the  fucker,  and  the  fucker  remains  in  the  cup,  of  which  I  have  alfo 
given  a  drawing  :  in  that  cafe  the  inverting  tube  clofes  inftantly  at  the  extremity  of  the  fcrew,  as  far  as  it  will  permit,  and  contradis 
itfelf  nearly  in  a  cone,  which  plainly  indicates  its  great  elafticity  in  this,  as  its  conformation  to  the  fhape  of  the  enclofed  fubftance 
upon  the  leaft  change  does  in  every  other  part. 

At  fir  ft  view,  an  obferver  would  be  inclined  to  think,  that  the  adlion  of  the  whole  machine  is  to  be  derived  from  the  fpring  of  the 
fpiral  fcrew ;  but  the  following  experiments,  which  I  tried  with  a  view  of  fatisfying  myfelf  in  that  particular,  not  only  evince  the  falfe- 
hood  of  that  fuppofition,  by  demonftrating  that  the  fcrew  can  at  moft  adt  but  as  a  counter  to  a  force  entirely  latent,  but  afford  a 
train  of  phenomena  fo  furprifmg,  that  they  totally  filenced  all  the  hypothefes  I  was  capable  of  forming.  The  experiments  were 
tried  upon  milt-veffels,  which  though  not  fufficiently  mature  for  the  ejedtion  of  the  fucker,  dilatation  of  the  feeming  ligament  below 
the  cup,  and  the  expreffion  of  the  femen,  had  already  attained  the  full  force  requifite  for  the  exertion  of  the  interior  apparatus  out  of 
the  enclofing  cafe  ;  thus  they  completely  anfwered  my  prefent  purpofe,  as  well  as  the  moft  mature  could,  and  remedied  the  misfor¬ 
tune  I  had  of  lofing  the  only  parcel  of  mature  milt-veffels  I  have  found  in  the  gouife  of  my  inquiry,  which  I  had  laid  by  for  further 
obfervation. 
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contrivance  of  thefe  parts ;  contented  as  I  am  in 
being  thought  ignorant  of  every  thing  elfe  be¬ 
longing  to  them. 

As  to  the  other  parts,  compofing  in  my  opi¬ 
nion,  the  organs  of  generation,  the  conftrutti- 
on  of  them  is  very  remarkable  ;  for  they  feem 
as  it  were  to  confift  of  two  diftinót  glands, 
placed  at  the  fides  of  the  abdomen,  and  there  con¬ 
nected  with  the  gills,  Fig.  vm.  aat  from  which 
I  feparated  them.  Thefe  glands  are  white,  and 
there  adheres  to  each  of  them  another  glandu- 
lous  body,  by  means  of  a  glandular  tube,  in 
form  of  a  ftalk  bb.  Thefe  corpufcles  are  of  a 
fomewhat  grayer  colour  than  the  reft,  and  have 
each  of  them  a  confiderable  flit,  with  a  great 
many  little  openings  at  the  bottom,  through 
which  fifties  the  feminal  matter  formed  in  thefe 
and  the  inferior  particles. 

This  feminal  matter,  after  flowing  from  its 
glands,  is  conveyed  to  a  bag  that  lies  at  one 
fide,  and  is  reprefented  under  the  letter  r  of 
Figure  1.  Tab.  LI.  from  whence  it  is  dif- 
charged  out  of  the  body  by  two  diftintt  tubes. 
The  mouths  of  thefe  tubes  appear  very  plain  at 
the  fldes  of  the  ftraight  gut ;  and  the  matter 
they  contain,  may  even  be  fqueezed  out  of 
them.  Thefe  tubes  are  exhibited  in  the  figure 
and  table  laft  mentioned,  under  the  letters  qq. 
But  I  cannot  as  yet  take  upon  me  to  fay  whe¬ 
ther  or  no  they  ought  to  be  called  the  proftaftce, 
or  what  other  organs  they  may  properly  be. 

Among  the  parts  I  am  defcribing,  there  lies 
a  glandulous  body  divided  into  lobes  Tab.  LII. 
Fig.  c  c ,  vm.  and  connected  by  means  of 
fome  delicate  membranes  d d.  Thefe  lobes 
are  again  moft  beautifully  divided,  as  it  were, 
into  a  great  many  branches,  covered  with  ten¬ 
der,  and  in  fome  fort  membranaceous,  glands, 
which  in  the  animal  itfelf  forms  a  moft  enter¬ 
taining  fpeftacle.  From  this  body  there  arifes, 
on  prefling,  another  kind  of  fpermatic  mat¬ 
ter.  The  lobes  laft  mentioned,  and  their 
glands,  are  of  different  colours,  partly  white, 
and  partly  inclining  to  gray  ;  the  glandulous 
body  itfelf  alfo,  which  I  heretofore  reprefent¬ 
ed  as  adhering  to  the  ftomach,  feems  to  have 
a  communication  with  thefe  glands ;  for  as 


yet  I  cannot  take  upon  me  to  affirm  pofitively, 
that  it  has  any.  I  muft  have  more  fubjedts  to 
examine,  before  I  can  determine  any  thing  in 
regard  to  this  and  feveral  other  particulars  re¬ 
lating  to  this  Cuttle-fifh.  The  beft  time  to 
take  a  thorough  furvey  of  the  creature,  would 
be  when  the  fperm  is  not  as  yet  arrived  at  its 
full  maturity.  But  fuch  a  furvey  would  re¬ 
quire  a  great  deal  of  attention  and  leifure. 

The  third  part  belonging  to  the  fpermatic 
vefiels  has  been  already  exhibited,  as  it  appears 
through  the  tranfparent  fkin  under  the  letter  f, 
in  the  firft  figure  of  Tab.  LI.  Fig.  1.  It  lies 
in  the  lower  region  of  the  abdomen,  under  the 
ink  bladder.  It  is  of  a  glandulous  fpungy  fub- 
ftance,  and  contains  a  feminal  matter,  which 
may  be  eafily  prefled  out  of  it.  Its  fuperior 
region  is  fomewhat  broad,  flattifh,  and  de- 
prefled,  Tab.  LII.  Fig.  ix.  a  ;  the  inferior  ter¬ 
minates  in  a  manner  in  a  double  or  forked 
point  by  fo  as  in  fome  degree  to  refemble  the 
fhape  of  a  heart.  I  cannot  fhew  the  channel 
by  which  this  part  difcharges  its  fpermatic 
matter,  as  I  tore  and  broke  it,  on  driving  to 
take  it  out  of  the  creature’s  body. 

I  could  not  at  this  time  narrowly  infpetft  the 
genital  organs  of  the  female  Cuttle-fifh,  be- 
caufe  I  wanted  a  fufficient  number  of  fub- 
jedts  5  and  thofe,  in  which  I  obferved  all  the 
particulars  hitherto  related,  were  both  males. 
For  this  reafon  I  cannot  now  take  upon  me  to 
give  a  fatisfadtory  account  of  the  parts  vifible 
in  the  female,  or  to  fay  whether  or  no  it  has 
any  genital  organs  anfwering  to  thofe,  I  have 
already  defcribed  and  delineated,  as  belonging 
to  the  other  fex.  I  fhall  therefore  attempt  no 
more  at  prefent,  than  juft  to  give  a  drawing 
of  the  genitals  of  a  female  Cuttle-fifh,  which  I 
fome  years  ago  took  care  to  prepare  and  pre- 
ferve,  referring  to  fome  other  time,  when  I 
fhall  have  inclination  and  leifure  to  perform 
fuch  a  tafk,  a  thorough  furvey  of  thefe  parts. 

The  firft  thing  I  here  reprefent,  is  the  ftraight 
gut  ciy  Tab.  LII.  Fig.  x.  to  the  fide  of  which 
adheres  the  channel  by  which  the  ink  is  dis¬ 
charged  b.  The  ink  bag  itfelf  c,  lies  upon  the 
ovary  dd.  At  the  other  fide  of  the  ftraight  gut 


If  the  milt-veftel  be  divided  juft  below  the  cup,  that  part  which  contains  the  femen  extends  itfelf  inftantly;  and  though  a  part 
only,  and  not  the  whole  of  it  fprings  out  at  the  opening,  as  it  does  not  when  fevered  from  the  reft  of  the  apparatus,  yet  upon  appli¬ 
cation  of  water,  it  works  itfelf  out  by  degrees  with  a  flow  motion,  and  emerges  almoft  entirely  out  of  its  cafe. 

If  the  lower  extremity  of  the  outward  cafe  be  cut  off,  itdiftends  the  feeming  ligament  below  the  cup  to  an  inconceivable  tenuity, 
breaks  it  without  deranging  the  fcrew,  or  caufing  any  alteration  in  the  fuperior  part  of  the  apparatus,  and  goes  out  at  the  opening. " 

In  one  of  thefe  experiments,  the  feeming  ligament  breaking  after  diftention,  (truck  with  fuch  fmartnefs  the  fide  of  the  enclofino- 
cafe,  that,  though  cartilaginous,  its  extremity  forced  its  way  through  by  its  elafticity,  and  retired  twilling  itfelf  again  into  the  cafe; 
which  can  be  accounted  for  no  other  way,  than  by  fuppofing  it  extremely  elaftick,  and  its  force  upon  this  occafion  fomething  analo¬ 
gous  to  that  of  a  filken  thread,  which,  if  fuddenly  emitted  after  diftention,  with  a  certain  diredtion  that  it  receives  from  a  peculiar 
(light  of  hand,  will  open  itfelf  a  paftage  through  a  (heet  of  ftrong  paper. 

If  the  milt-veftel  be  divided  both  above  and  below  the  femen,  it  emerges  at  the  two  extremities,  by  extending  itfelf  in  both  di¬ 
rections,  which  being  contrary  to  each  other,  detain  it  in  the  cafe  with  this  additional  efFeft,  that  it  renders  the  enclofing  tube  confpi- 
cuous,  by  fevering  afunder  at  fome  of  its  divifions  the  fpongy  fubftance  which  contains  the  femen.  I  mean  by  diviftons  the  rine  s 
throughout  its  whole  length,  refembling  thofe  of  a  Worm,  though  not  fo  regular,  as  they  appear  through  the  greateft  magnifier  of 
the  common  double  reflecting  microfcopes ;  yet,  with  the  third  magnifier,  from  which  thele  drawings  were  taken,  they  are  feen  as  ex¬ 
hibited  in  the  figures,  like  a  fringe  invefting  the  edges.  I  have  fometimes  upon  this  occafion  counted  no  lefs  than  nine  feparations, 
though  no  more  than  four  appear  in  the  drawing  ;  for  in  this  particular,  there  is  no  determinate  regularity. 

If  the  lead  orifice  be  opened  with  a  lancet  in  the  fide  of  the  outward  cafe,  it  inftantly  conforms  itfelf  to  it,  and  comes  out  double. 

’Tis  obfervable  alfo,  that  the  fcrew,  upon  feparation,  ceafes  in  every  refpeft  to  operate,  and  lofes  irrecoverably  its  activity,  which 
is  an  evident  proof,  that  the  whole  force  of  the  milt-veftel  is  to  be  derived  from  the  aftion  of  the  inferior  part. 

The  application  of  water  is  for  the  moft  part  neceflary,  and  yet  the  milt-veflels  will  often  aft  without  it :  fpirit  of  wine  wall  alfo 
fufftce,  though  the  effeót  is  confiderably  flower,  and  the  fpring,  with  which  the  inferior  part  at  the  clofe  of  the  operation,  when  regu¬ 
lar,  fuddenly  ftarts  out,  is  totally  impeded ;  but  this  was  underftood  of  a  Angle  milt-veftel  placed  upon  the  objeft-plate ;  for  when  the 
whole  bag  is  immerfed  in  fpirits,  even  fo  that  the  liquid  has  free  accefs  to  the  whole  collection,  it  caufes  no  other  alteration,  than  that 
the  inferior  part  is  fomewhat  extended  in  length,  and  recedes  fome  little  from  the  bottom  of  the  outward  cafe.  Oil  has  no  manner  of 
efteft  in  any  refpett  whatfoever,  though  more  lubricating  than  any  other  liquid. 
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ts  an  open-mouthed  tube  or  dudi*,  by  which 
the  eggs  are  voided.  I  here  exhibit  three  of 
thefe  eggs  J,  one  half  lefs  than  the  natural 
lize.  Upon  the  ovary  and  ink  bladder  are 
placed  two  very  beautiful  glandulous  bodies, 
reprefented  at  gg ;  but  I  cannot  now  fay  any 
thing  certain  concerning  them,  as  moil  of  my 
former  obfervations  are  only  recorded  by  draw¬ 
ings,  with  a  bare  explanation.  Above  thefe 
two  bodies,  or  rather  in  the  midway  between 
their  appendages,  appears  a  remarkable  little 
bladder  or  bag,  which  contained  a  red  juice/?. 
Laftly,  I  exhibit  at  one  fide  all  the  parts  al¬ 
ready  mentioned,  and  the  gills  i  i,  together 
with  their  vedels  and  divifions,  in  their  natural 
fituation. 

I  fhould  here  finifh  this  effay,  if  for  order 
fake  I  did  not  think  it  proper  to  add  fomething 
concerning  the  Cuttle-fifn’s  bone,  being  the 
only  one  to  be  found  in  the  body  of  this  won¬ 
derful  animal.  The  flefh  clofely  furrounds 
this  part  on  every  fide,  in  the  manner  obferv- 
able  in  man  and  other  animals.  To  obtain  a 
fatisfadory  fight  of  it,  no  more  is  requifite  than 
to  make  an  incifion  in  the  fifii’s  back,  and  fe- 
parate  the  bone  itfelf  from  its  membranes,  and 
other  integuments  j  all  which  may  be  very  eafi- 
ly  performed. 

This  bone,  when  newly  cut  out  of  the  ani¬ 
mal,  is  of  a  middle  nature  between  a  dry  and 
a  moift  fubflance  ;  it  floats  upon  the  water,  if 
immediately  thrown  into  it.  And  this,  no 
doubt,  is  the  reafon  of  its  having  been  called 
fpuma  maris,  or  fea-froth.  Hence  alfo  it  hap¬ 
pens,  that  fo  many  of  thefe  bones  are  feen 
during  the  fummer  months  floating  near  our 
coafts,  upon  which  they  are  at  laft  thrown,  in 
proportion  to  the  number  of  Cuttle-fifhes  that 
have  died  fince  the  preceding  feafon.  The 
fifibermen  gather  thefe  remains,  and  fell  them 
to  the  different  tradefmen,  who  have  occafion 
for  them.  It  would  take  me  up  a  large  volume 
to  defcribe  all  the  wonders  obfervable  in  this 
bone,  in  regard  to  its  figure,  colour,  texture, 
and  other  qualities  ;  I  (hall,  therefore,  only  juft 
account  in  a  few  words  for  its  floating  on  the 
furface  of  the  water. 

This  bone  which  lies  in  the  animal’s  back, 
on  breaking  it,  after  having  firft  cut  with  a  file 
thro’  the  hard  cruft  that  covers  it,  fome  inches 
from  its  fore  end,  appears  to  confift  of  feveral 
teftaceous  plates  a ,  Tab.  LI.  Fig.  vi.  Of  thefe 
the  upper  ones  are  the  longeft,  and  moft  crook¬ 
ed  ;  and  they  lie  clofer  to  each  other  than  the 
lower  ones,  which  being  applied  to  the  hard 
cruft  of  the  bone  that  had  been  filed  off,  yield 
iomewhat  in  length  to  the  former.  The  rea¬ 
fon  why  the  lower  plates  fhould  lie  loofer,  or 
at  a  greater  diftance  afunder,  than  the  upper 
ones,  feems  to  be  this ;  that  the  former  have 
received  more  nourifhment  during  the  fifii’s 
time  of  growth,  than  the  latter,  and  therefore 
increafed  in  bulk  a  great  deal  fafter.  Befides, 
the  hard  cruft  of  the  bone,  by  lying  nearer  the 
upper  plates  than  the  lower  ones,  is  fufficient 
to  make  the  former  full  amends  for  fuch  a 
deficiency. 


Between  thefe  plates  there  are  a  great  many 
filaments  reaching  from  one  plate  to  the  other, 
like  fo  many  props  or  columns,  fo  as  to  hin¬ 
der  the  plates  from  clofing  together.  And  the 
great  lightnefs  of  the  Cuttle-fifh's  bone,  in  con- 
fequenee  of  which  it  cannot  but  float  like  a 
froth  upon  the  water,  depends  entirely  upon 
this  conftrudion. 

.  To  make  this  very  confpicuous,  nothing 
more  is  neceflary,  than  to  feparate  two  of  thefe 
plates  which  lie  at  the  greateft  diftance  afun¬ 
der,  from  the  adjacent  ones ;  and  this  may  be 
very  eafily  effeded,  by  breaking  with  the  point 
of  a  fmall  pin,  the  filaments  which  unite  thefe 
plates  together,  at  the  fame  time  that  they  keep 
them  at  a  proper  diftance  afunder ;  for  their 
filaments  are  fo  fine  and  delicate,  that  they 
yield  to  the  leaft  imprefiion. 

On  viewing  with  a  microfcope  the  plates 
prepared  in  the  foregoing  manner,  the  difpo- 
fition  of  the  columns  or  props  c,  between  the 
upper  and  lower  plates  de  immediately  ap¬ 
pears,  as  likewife  their  figure,  and  how  they 
confift  of  a  great  many  very  fmall  fibres  which 
are  compofed,  as  it  were  of  minute  globules. 
We  may  even  obferve  fome  tranlverfe  fibres, 
ftretching  from  one  column  to  another,  and  lb 
ftrengthening  them,  and  conneding  them  to¬ 
gether.  Befides,  many  of  thefe  props  have  a 
deeper  foundation  than  the  reft  ;  and  there  is 
likewife  a  great  variety  in  their  figures. 

To  comprehend  thoroughly  the  conftrudion 
of  thefe  parts,  and  their  admirable  contri¬ 
vance,  it  is  proper  to  take  a  piece  of  the  bone 
prepared  in  the  manner  juft  now  explained, 
and  having  faftened  it  in  a  fafe  place,  with  a 
little  ftarch  pafte,  leave  it  there  till  it  driest 
After  this,  care  muft  be  taken  to  feparate  the 
upper  plate  from  the  props  fupporting  it,  with-*- 
out  doing  them  any  injury,  which  however 
difficult,  I  have  often  accomplilhed  with  per¬ 
fect  fuccefs.  By  this  means  it  will  at  length 
appear,  that  thefe  columns  are  fo  many  hollow 
{lender  tubes,  Tab.  LI.  Fig.  viij.  g ,  naturally 
full  of  air,  which  is  a  fufficient  reafon,  why 
the  Cuttle-fifh’s  bone,  when  thrown  into  the 
water,  fhould  always  fwim  on  its  furface. 

In  this  ftate,  fome  of  the  columns  appear  like 
perfed  tubes,  others  of  a  lefs  regular  form,  and 
many  are  beautifully  bent,  like  paper  folded  in  a 
variety  of  forms.  This  inflexion  is  very  like  that 
which  we  obferve  within  the  noftrils  of  hunting 
hounds,  in  the  bone  upon  which  the  feent  ads ; 
as  alfo,  in  horfes.  This  conftjudion  of  the  props 
cannot  be  perceived  with  the  microfcope,  till  one 
of  the  adjacent  plates  is  removed,  other  wife  they 
all  appear  cylindrical,  becaufe  they  are  tranfparent. 
For  it  is  the.  property  of  that  kind  of  glaffes  to 
give  almoft  all  hollow  tranfparent  bodies  a  round 
appearance. 

The  fubftance  forming  the  cruft  of  thefe  plates 
and  their  props,  is  in  a  manner  of  the  nature  of 
an  alcaline  fait  $  it  ferments  violently  wdth  acids. 
But  on  feparating  from  it  the  membrane,  that 
covers  the  back  part,  it  appears  entirely  com¬ 
pofed  of  the  fame  matter  with  the  plates  them- 
felves,  and  the  interjacent  columns,  which  makes 
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it  not  improbable,  that  this  ftony  and  faline  bone, 
found  in  the  back  of  the  Cuttle-fifh,  is  originally 
compofed  of  hardened  membranes,  and  this  con¬ 
jecture  is  confirmed  by  confidering  attentively 
that  part  of  the  Cuttle- fifh  s  bone,  which  lies 
within  its  tail,  and  the  membranes  inverting  it  ; 
for  thefe  laft  when  examined  with  the  microfcope 
appear  of  the  fame  conftru&ion  with  the  plates 
and  columns  themfelves,  But  it  is  no  eafy  matter 
to  feparate  thefe  membranes;  they  are  fo  firmly 
connected  in  that  part  with  the  hard  cruft  cover¬ 
ing  the  bone.  When  cautioufly  picked  of,  they 
leave  a  view  of  the  manner  in  which  this  animal’s 
bone  grows  at  this  place  into  a  fharp  tale  Tab.  LI. 
Fig.  xi.  h,  which  in  full  grown  Cuttle-filhes  is 
much  longer  and  more  pointed,  than  in  young 
ones,  as  in  thefe  laft  the  membranes  are  not  yet 

hardened.  It  may  therefore  be  fairly  concluded 
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from  all  the  foregoing  particulars,  confidered  to¬ 
gether,  that  this  ftony  bone  of  the  Cuttle-fifh,  js 
formed  in  the  fame  manner  with  the  bones  of 
men  and  quadrupedes.  Nay,  we  can  very  plainly 
fee  that  the  blood  veffels  not  only  run  over  the 
furface  of  this  bone,  but  penetrate  into  its  fub- 
ftance. 

To  clofe  this  treatife,  I  muft  offer  my  moft 
humble  praifes  to  the  great  Creator,  for  having 
made  known  to  us  fo  many  fpecimens  of  His  in- 
exhauftible  wifdom,  power,  and  goodnefs,  all 
the  glory  of  which  we  ought  to  give  to  his  Di¬ 
vine  Majefty,  praying  Him  at  the  fame  time  to 
make  us  truly  obedient  to  his  will :  fo  that  we  may 
henceforward  do  nothing  but  what  is  agreeable 
to  Him,  for  in  this  exact  conformity  to  His  plea- 
fure  our  prefent  and  future  happinefs  entirely  con- 
fifts. 

END 


A  treatife  on  the  Phyfalus 


HIS  creature,  which  Rondolet  deferibes 
from  his  own  obfervations,  and  from  fEIian, 
is  found  in  the  German  fea,  and  fometimes  is 
thrown  afhore  on  its  coafts  in  the  fummer 
months.  I  can  produce  one  of  them,  which 
fluffed  with  tow,  by  a  hole  made  in  its 
back,  and  afterwards  fowed  up,  has  its  fkin 
changed  to  a  kind  of  real  leather.  I  many  times 
this  lummer  fpoke  to  the  fifhermen  to  get  me  one 
of  thefe  animals  frefh,  as  they  gave  me  to  un- 
derftand  they  often  caught  them  alive  in  their 
nets,  but  as  yet  I  have  not  had  the  good  fortune 
to  obtain  any  of  them ;  I  can  therefore  do  no 
more  at  prefent  than  deferibe  it,  and  illuftratemy 
defeription  with  figures  from  fome  flight  notes 
and  drawings  I  formerly  took  of  this  creature ; 
thefe  obfervations,  however,  may  throw  great 
lightupon  what  Rondolet  has  wrote  concerning  it, 
efpecially  what  he  has  affirmed  after  fElian  of  its 
furpriling  infledion.  The  Phyfalus  when  turned 
on  its  back,  Tab.  X.  Fig.  vm.  appears  fome- 
what  broad  in  the  middle,  on  the  forepart  toward 
the  head  it  is  a  little  narrower,  and  at  the  tail  it 
ends  in  a  point.  The  abdomen  is  full  of  wrinkles, 
and  is  covered  with  a  very  delicate  kind  of  biffus 
or  cottony  matter.  This  creature  has  on  each 
fide  of  its  body  twenty  eight  protuberances,  called 
by  Rondolet  dorfal  warts,  from  which  there 
fpring  very  ftiff  briftles  a  a  a.  The  learned  Oli- 
gerus  Jacobeus,  when  here  in  Holland,  made  me 
a  prefent  of  a  creature  of  this  kind,  and  called 
thefe  briftles  its  legs ;  but  1  cannot  fee  any  reafon 
he  could  have  for  giving  them  that  name,  as  the 
creature  cannot  ufe  them  as  fuch,  tho’  perhaps 
it  may  employ  them  as  oars  in  fwimmingj-  The 
Phyfalus  has  other  protuberances  beftdes  thofe 


already  mentioned; and  except  their  being  fmaller 
and  fharper  they  are  of  the  lame  conftrudion. 

In  fome  of  thefe  warts,  which  I  cut  from  the 
creatures  fides,  Fig.  ix.  b,  I  could  count  flxteen 
briftles  difpofed  inwardly  into  three  rows,  and 
united  together  in  each  row,  by  a  particular 
ligament  Fig.  x.  c,  and  all  the  flxteen  by  another 
common  one.  The  flrft  row  conflfted  only  of 
two  moderately  ftiff  but  very  large  briftles  d.  The 
fecond  conflfted  of  fixe,  and  the  third  of  eight  fy 
differing  in  length,  ftru&ure,  and  firmnefs ;  all 
thefe  briftles  were  of  a  fhining  black,  but  there 
are  other  fpecies  of  this  creature,  whofe  briftles 
are  of  a  bright  gold  colour.  Such  are  thefe  men¬ 
tioned  by  Jacobeus  in  the  AtdaDanica  Medica •  and 
I  have  myfelf  feen  fome  of  this  kind.  There  are 
alfo  Phyfali  with  green  briftles,  if  we  may  believe 
Rondolet,  who  calls  thefe  briftles  green  hairs. 
Some  of  thefe  briftles,  which  give  the  creature  a 
refemblance  to  the  Porcupine  or  Hedge-hog,  ap¬ 
pear  thro’  the  miferofeope  .flattifh  and  fharp 
Fig.  xi.  g,  whilft  others  appear  cylindrick,  and 
fomewhat  thicker  about  their  fore  parts,  Fig.  xii. 
h,  where  they  at  laft  terminate  in  a  blunt  point. 

Under  the  parts  laft  mentioned,  there  grows  on 
each  fide  of  the  body  a  prodigious  number  of  de¬ 
licate  gold  coloured  downy  hairs.  I  have  only 
reprefented  thofe  on  one  fide  Tab.  X.  Fig.  vm. 
i  i  i,  where  the  briftles  are  omitted,  to  afford  a 
better  view  of  them  ;  thefe  delicate  hairs  fpring 
likewife  from  the  centers  of  certain  warts,  over 
whofe  furface  they  afterwards  fpread  themfelves, 
Fig.  xi  11  k.  The  laft  warts  lie  clofe  under  the 
others  fupporting  the  briftles,  with  which  the 
hairy  down  growing  in  the  form  of  flocks  of 
wool  is  naturally  intermixed,  efpecially  on  the 


*  This  lingular  creature  which  former  naturalifts  have  univerfally  called  Phyfalus,  and  have  been  perplexed  in  what  clafs  to  arrange 
it,  Linnaeus  refers  to  his  clafs  of  Worms,  Vermes,  he  arranges  it  under  the  fecond  order  ;  the  creatures  of  which  he  entitles  Zoophyta, 
and  to  this  genus  he  gives  the  name  of  Salacia ;  by  this  denomination  the  creature  is  known  at  prefent  among  naturalifts,  and  there  is 
no  other  known  fpecies  of  the  fame  genus. 

f  Thefe  are  not  legs,  nor  intended  for  its  office  :  they  approach  more  to  the  nature  of arms  with  hands  or  fingers ;  and  are  properly 
T cntacula  of  the  creatine  :  their  ufe  is  in  finding  and  fecuriug  the  creatures  prey. 
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upper  part  of  the  body,  and  on  the  fides.  The 
opening  of  the  mouth  lies  forward  near  the  head 
Fig.  vin./,  and  over  it  is  a  little  body  refembling 
in  figure  and  condrudtion  one  of  the  beards  that 
are  to  be  feen  in  fome  fifties. 

What  has  been  laid,  is  fufficient  to  give  the 
reader  l'oine  notion  of  this  infedts  condrudfion  on 
its  upper  part  or  back,  Fig.  xiv.  where  it  ap¬ 
pears  as  if  entirely  compofed  of  an  aflemblage  of 
downy  hairs  and  bridles,  the  furface  of  this  part 
alfo  is  rounder,  and  more  convex,  and  the  warts 
growing  on  it  are  diorter  and  flenderer  than  thofe 
already  fpoken  of,  as  lying  upon  the  parts,  to 
which  the  name  of  feet  has  been  given. 

On  opening  the  back  of  this  creature,  I  found 
thefkin  in  that  part  lay  quite  free  and  loofe  over  the 
adjacent  fledi.  I  likewife  difcovered  in  this  place 
on  each  fide  of  the  body,  a  prodigious  number 
of  holes  Fig.  xv.  aaaa  a  a,  which  by  running  a 
probe  into  them,  1  found  to  extend  under  and 
between  the  bridly  tubercles,  furrounding  each 
fide  of  the  body,  with  openings  on  the  outfide, 
thro’  which  the  creature  by  an  alternate  dilatation 
and  contraction  of  its  upper  skin,  takes  in  the 
water  requifite  to  moiften  its  gills  bbb  b,  which 
are  all  the  other  parts  to  be  feen  within  this  hol¬ 
low  of  the  skin,  and  are  condrudted  like  the 
fcales  on  the  lower  part  of  the  bellies  of  Serpents. 
As  to  their  texture  it  is  membranaceous,  with  a 
fmooth  furface  j  and  they  are  difpofed  in  the  mod: 
beautiful  order,  for  the  upper  ones,  tho’  moving 
freely  over  the  lower,  always  cover  fome  part  of 
them. 

If  we  duly  confider  this  condrudtion  of  the 
body,  we  cannot  be  at  a  lofs  to  account  for  the 
manner  in  which  the  Phyfalus,  is  able  to  fwell 
and  bloat  itfelf  up  with  air,  and  afterwards  burd, 
or  as  I  think  I  may  more  properly  exprefs  myfelf, 
collapfe  into  its  former  fize  and  figure  j  to  do  all 
this,  it  need  only  fird  dilate  the  upper  portion  of 
its  skin,  that,  on  its  doating  to  the  furface,  as  it 
mudnecedarilydo  when  its  bulk  is  thus  increafed, 
the  air  may  get  into  the  cavity  fo  formed,  and 
then  contract  the  fame  part,  fo  as  to  make  it  ex- 
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pell  the  air  contained  therein  ;  it  then  falls  flat 
againd  the  lower  part  fo  fuddenly,  as  to  imitate 
the  noife  as  well  as  appearance  of  a  real  burding. 
Hence  we  may  alio  fee  why  the  Phyfalus,  during 
this  lad  operation  diould  appear  quite  tranfparent, 
as  the  fubtile  air  impelled  at  this  time  under  the 
skin,  cannot  but  open  an  eafy  palfage  thro’  it, 
for  the  rays  of  light. 

As  to  the  vifcera  of  this  creature,  there 
are  many  and  remarkable  fingularities  in 
them ;  but  as  I  have  yet  bedowed  little  notice 
and  few  defigns  on  them,  I  cannot  fay  much 
of  them  at  prefent.  I  only  remember  to  have 
obferved  that  the  parts  about  the  mouth  of  the 
Phyfalus  are  moveable  in  the  manner  of  thofe 
of  the  Snails,  and  are  of  a  pyramidical  form, 
and  of  a  very  wonderful  contrivance  ;  its  heart 
alfo,  and  blood-velfels  fhew  themfelves  in  a  very 
beautiful  manner.  In  the  middle  of  the  body  I 
found  a  part  which  feemed  in  its  upper  portion 
to  anfwer  the  purpofe  of  adomach,  and  towards 
the  tail  that  of  intedines.  This  vedel  was  divided 
into  a  great  many  ramifications,  which  were  unit¬ 
ed,  as  it  were,  by  mutual  anadomis’sor  modula¬ 
tions,  Tab.X.  Fig.xvi.  c,  and  were  full  of,  and 
turgid  with,  excrements  of  akindof  earthy  clayey 
colour,  divided  into  little  lumps. 

As  I  never  faw  this  creature  alive,  and  even 
dead,  only  after  it  had  been  toffed  about  by 
the  waves  from  one  part  of  the  diore  to  ano- 
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ther,  I  can  propofe  but  few  things  of  it  as  cer¬ 
tain.  I  don’t  know  whether  it  is  to  be  ac¬ 
counted  venomous,  as  Rondolet  feems  to 
entertain  that  opinion ;  neither  can  I  take 
upon  me  to  determine  among  what  fpecies  of 
animals  it  is  to  be  claflèd,  tho’  it  feems  to  de¬ 
ferve  a  place  amongd  Echini,  or  Sea-Urchins. 
Rondolet  reckons  it  among  his  Sea-Caterpillars ; 
but  I  cannot  difcover  in  it  the  lead  refemblance 
to  thefe  creatures.  I  diall  therefore,  for  the 
prefent,  conclude  this  hidory ;  but  diall  endea¬ 
vour  to  complete  it,  if  an  opportunity  offers, 
at  fome  other  time,  when  I  may  have  leifure 
fufficient  to  bedow  on  fo  intereding  a  fubjedt. 


The  end  of  the  Hiflory  of  the  Phyfalus. 


An  epiftolary  differ  tat  ion  on  the  Felix  Mas ,  or  Male  Fern  of  Dodoneus . 


S  I  R, 

O  U  do  me  no  more  than  judice  in  attri¬ 
buting  to  me  the  fird  difcovery  of  Fern  ; 
for  which  reafon  I  diall  now  lay  before  you  a 
very  curious  obfervation  on  this  fubjedt,  with 
drawings  to  illudrate  it.  Were  this  a  proper 
feafon  to  obtain  one  of  thefe  vegetables  frelh 
and  in  good  order,  I  fhould  endeavour  to  fend 
you  more  particulars  worthy  of  your  attention ; 
what  I  now  offer  being  only  the  refult  of  a  fur- 
vey  taken  of  it  in  a  dead  and  dry  condition; 
I  may  fay,  however,  that  it  is  now  feveral  years 
fince,  on  examining  by  chance  the  tubercles 
growing  on  the  under-furface  of  the  Fern- 
leaves,!  difcovered  in  them  certain  little capfules, 


containing  the  true  feed  of  this  plant ;  tho’  many 
celebrated  writers  had  denied  that  it  had  any, 
whild  others,  who  believed  the  contrary,  knew 
not  how  to  convince  the  former  of  their  midake. 

The  Male  Fern  of  Dodoneus  is  a  plant  too 
common  and  well  known  to  require  adefcription ; 
fo  that  I  diall  only  give  a  drawing  of  it,  Tab.LIII. 
Fig.  I.  a  a,  and  the  tubercles  bb ,  which  grow 
upon  its  leaves.  Thefe  tubercles,  which  the  igno¬ 
rance  and  negligence  of  writers  had  confidered 
as  little  colledhons  of  fine  dud  and  dirt,  when 
carefully  viewed,  exhibit  the  mod  wonderful 
condrudtion  that  the  mind  of  man  can  ima¬ 
gine,  and  fo  eminently  difplay  the  contrivance, 

order* 
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order,  providence,  and  vvifdom  of  the  Great 
Author  of  all  things,  that  perhaps  a  more  ftrik- 
ing  fpecimen  of  thefe  His  adorable  perfections 
is  not  to  be  found  in  any  other  part  of  the  vi- 
fible  creation. 

Every  tubercle  confifts  of  certain  fmall  leaves, 
which  contain  the  pods,  or  true  caplules  of 
the  leeds.  At  prelent  I  cannot  tell  the  num¬ 
ber  of  thefe  little  leaves,  as  I  have  none  but 
dry  plants  by  me,  in  which  thefe  appear  in  a 
diforderly  manner,  and  curled  up  like  the  Fun- 
p-us  we  call  Jews  Ears. 

The  pods  juft  fpoken  of  lie  within  thefe  lit¬ 
tle  leaves  in  the  fame  manner  as  the  flowers  of 
the  Moly  are  dipofed  within  the  globule  fcab- 
bard,  or  cup  which  furrounds  them,  before  it 
burfts  and  expands  itfelf  into  leaves  :  at  this 
period,  thefe  flowers  refemble  fo  many  round 
balls  placed  upon  ftalksj  and  the  fame  con- 
ftruClion  obtains  in  the  pods  of  the  Fern- 
feeds,  which  Hand  within  the  leaves  furround¬ 
ing  them,  each  upon  its  own  ftalk  or  pedicle, 
and  look  in  a  manner  like  fo  many  flender 
Hems  with  large  heads. 

To  give  you,  Sir,  a  ftill  better  idea  of  this 
fubjedt,  I  lay  before  you  a  drawing  of  thefe 
pods,  with  their  foot-ftalks,  and  I  fhall  add  a 
defcription  of  them.  Thefe  ftalks  are  fome- 
times  Angle,  Tab.  LIII.  Fig.  n.  c  c  c,  and 
fometimes  double,  dividing  at  a  little  diftance 
from  their  roots  d ;  in  this  cafe  each  branch 
carries  its  own  feparate  pod. 

That  end  of  the  ftalk  next  the  pod,  is  of 
the  moft  Angular  conftrudlion  that  can  well  be 
imagined  ;  it  there  refembles  in  that  part  a 
furrowed  or  fluted  cord  e  e  e,  which  beautiful¬ 
ly  encompaffies  the  pod  in  form  of  a  crown, 
and  furrounds  it  like  an  herbaceous  zone ; 
fo  that  the  two  hemifpheres  of  the  pod  fwell 
beyond  it  on  each  fide  j  f.  The  colour  of  this 
little  cord,  when  the  feed  is  ripe,  is  of  a  very 
pale  brown,  within  the  flutings ;  but  the  ob¬ 
long  intermediate  protuberances  are  of  a  fome- 
what  deeper  brown.  There  are  twelve  of 
thefe  protuberances,  befides  fome  certain  ones, 
which  fometimes  fpread  over  the  furface  of  the 
pod  itfelf. 

The  pod  is  membranaceous,  and  very  de¬ 
licate  g ;  and  it  is  conftantly  of  the  fame  colour 
with  the  feed  it  enclofes.  Near  the  middle  of 
it  there  is  a  kind  of  furrow  or  flit,  which  di¬ 
vides  it  into  two  portions.  When  the  feed  is 
full  ripe,  the  pod  which  till  then,  was  of  a  tranf- 
parent  whitenefs,  turns  to  a  blackiffi  brown. 

As  foon  therefore  as  the  feeds  have  acquired 
their  perfect  degree  of  maturity,  and  the  little 
cord  is  contracted,  by  drying  into  the  form  of 
an  extended  line,  by  a  kind  of  elaftic  power, 
it  endeavours  to  form  a  ftraight  line.  Tab.  LIII. 
Fig.  ii.  bh,  and  by  that  means,  on  a  fudden, 
very  exadtly  divides  the  pod  into  its  ori¬ 
ginal,  two  hemifpheres  i  i  i  /,  fo  as  to  fcatter 
with  fome  violence  the  enclofed  feeds  into  the 
air.  And  when  this  has  juft  happened,  we 
may  fee  the  cavity  of  the  pod  divided  by  lit¬ 
tle  partitions  into  a  number  of  cells  where  all 
the  feeds  have  been  feparately  formed. 


NATURE;  or, 

All  thefe  particulars,  Sir,  may  be  very  clearly 
and  diftinClly  feen,  bv  examining  the  feeds 
with  a  microfcope  towards  the  end  of  fummer. 
In  doing  this  myfelf,  1  found  it  neceffary  to 
bring  my  head  very  near  them,  and  I  very  often 
had  the  pleafure  of  feeing  a  great  number  of  the 
pods  burft,  and  fcatter  their  ieed  by  the  force  of 
the  furrounding  cord,  at  that  time  endeavouring 
to  extend  itfelf,  in  confequence  of  the  contrac¬ 
tion  or  crifpation  caufed  in  it  by  the  breath  from 
my  mouth,  and  the  heat  of  my  body. 

As  to  the  ftze  of  thefe  pods,  it  is  a  hard  mat¬ 
ter  to  give  a  drawing  of  them  after  nature,  on  ac¬ 
count  of  their  extreme  minutenefs,  which  ren¬ 
ders  them  almoft  imperceptible  to  the  naked 
eye.  Nay,  a  dot  of  io  fmall  extent  can  fcarce 
be  made  on  paper  with  the  fineft  pencil :  but 
the  feeds  themfelves  are  of  fo  amazing  a  minute¬ 
nefs,  efpecially  when  dry,  that  the  fharpeft  eyes 
cannot,  unaffifted,  difeern  them  at  all.  I  rec¬ 
koned  above  forty- one  of  thefe  feeds  in  one  pod, 
though  it  had  before  (lied  a  great  number. 

Who  then.  Sir,  can  pretend  to  fhew  in  this 
feed,  as  may  be  done  in  fome  others,  the  ger¬ 
men  or  bud,  the  rind  or  bark,  and  leaves  of  the 
future  plant  ?  No  one  certainly  ;  here  therefore, 
the  Great  Creator  gives  us  a  complete  fpecimen 
of  His  excellent  work;  to  exhibit  which  proper¬ 
ly,  is  far  beyond  the  reach  of  the  greateft  genius 
for  defcription  and  drawing;  and  it  is  fcarce  a 
wonder,  that  the  greateft  naturalifts  were  fo  far 
miftaken,  as  to  affirm,  this  plant  was  quite  de- 
ftitute  of  feeds. 

I  cannot  at  this  time  give  you  a  drawing  to 
reprefent  the  true  figure  of  this  feed,  as  what  I 
have  by  me  are  dried  up,  and  fome  of  them  ap¬ 
pear  larger  than  others ;  however,  I  cannot  help 
letting  you  have  one  made  as  well  as  I  could, 
from  fuc'n  a  dried  feed  in  this  cloudy  winter  fea- 
fon.  Its  furface  is  fomewhat  irregular  and  angu¬ 
lar,  with  certain  tubercles  on  the  upper  part ; 
which,  under  the  microfcope,  appear  of  a  net 
work  form,  Tab.  LIII.  Fig.  hi.  but  it  is  very 
difficult  to  examine  thefe  feeds  when  expofed  to 
the  air,  or  turned  to  the  light,  becaufe  they  are 
of  a  deep  brown  colour,  as  I  difeovered,  by  en¬ 
deavouring  to  view  them  in  the  open  air,  fixed  to 
a  hair  of  my  head,  which,  in  comparifon  with 
thefe  feeds,  appeared  like  the  maft  of  a  firft  rate 
fhip. 

Neither  can  I  at  prefent  determine  what  the 
number  of  the  pods  may  be,  though  I  believe 
every  tubercle  contains  more  than  fixty,  from 
whence  it  would  follow,  that  every  tubercle  con¬ 
tained  at  leaft  2460  feeds.  The  pods,  when 
opened  in  the  middle,  plainly  ffiew  the  little  feeds 
diftin&ly  flowed  up  in  them,  Fig.  11.  / ;  and  as 
thefe  grains  have  then  acquired  the  utmoft  de¬ 
gree  of  maturity,  and  confequently  lie  loofe, 
they  may  be  eafily  fhook  out  of  their  cells :  but 
this  is  a  fight  we  muft  expeeft  to  obtain  rather  by- 
chance,  than  certainly  procure  by  difiedtion ;  it 
fo  feldom  happens,  that  any  attempt  to  open  a 
pod  regularly  is  attended  with  fuccefs.  I  can  at 
all  times  fhew  the  feeds  and  cords,  and  every 
thing  befides,  which  I  have  here  deferibed,  as 
I  did  fome  time  ago  to  Mynheer  Arnold  Syen, 

pro- 
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^rofedof  of  botany,  arid  DoCtor  Juftus  Schrader 
uf  Amftcrdam,  who  both  took  great  pleafure  in 
contemplating  thefe  wonders  of  Gcd  in  the  ve¬ 
getable  kingdom.  It  is  my  real  opinion,  that 
the  Fungi  or  Mulhrooms,  Corals,  and  other  na¬ 
tural  productions  of  that  kind,  have  alfo  their 
feed  like  the  Fern,  as  I  fome  time  ago  endea¬ 
voured  to  demonflrate  in  the  Coral  in  particular, 
in  two  letters  wrote  to  Monfieur  Boccone  upon 
that  fubjedt. 

1  cannot,  Sir,  find  words  to  inform  you  with 
what  wonderful  order,  and  in  how  regular  a 
manner,  thefe  pods  burft  under  the  micro- 
fcope ;  with  what  force  they  then  fcatter  their 
feeds ;  or  with  what  a  furprifing  motion  the 
cords  extend  themfelves ;  and  with  what  incom- 
prehenfible  wifdom  and  contrivance,  the  fupreme 
Architect  has  fo  difpofed  every  thing,  that  each 
part  or  portion  of  the  burfted  pod,  Ihould  re¬ 
main  fixed  to  its  cord  at  a  particular  place.  But 
I  hope  the  drawings  I  fend,  may  be  found  fuf- 
ficient  to  give  you  fome  notion  of  all  thefe  things. 

I  have  found  the  fame  conftruCtion  to  obtain 
in  the  pods,  feeds,  and  cords,  of  feveral  different 
fpecies  of  Ferns. :  and  I  make  no  doubt,  but  it 
may  be  found  in  the  Spleenwort,  Hartftongue, 
Hermonites,  and  other  plants  of  that  kind. 

Hence  you  may  conceive,  with  what  rapidity 
thefe  feeds  may  be  wafted  about  by  the  wind,  fo 
as  to  account  for  thefe  plants  being  found  on  the 
tops  of  the  higheft  trees,  and  on  walls,  where- 
ever  they  can  find  mould  enough  to  take  root 
k 


The  great  otycurity  of  the  human  underftand- 
ing,  is  clearly  proved  by  this  obfervation  ;  for 
was  it  not  very  dark  indeed,  how  could  it,  dur¬ 
ing  fo  many  ages,  deny  that  this  plant  had  either 
feed  or  flowers  ?  infomuch  that  it  was  one  of  the 
firfl  errors  taught  young  people  in  books,  as  well 
as  heard  in  converfation.  We  ought  there¬ 
fore  to  thank  the  fun  of  divine  grace,  and 
true  fountain  of  all  ufeful  knowledge,  that  we 
are  at  lafl:  fo  happy  as  to  attain  more  juft  notions 
of  this  matter.  Should  not  this  miftake  teach  us 
modefty  in  our  opinions  and  our  judgment  upon 
many  other  occafions,  feeing,  upon  this,  the 
moft  penetrating  geniufes  have  all  gone  aflray  ? 
If  we  are  fo  liable  to  miflakes  in  regard  to  things 
that  lie  open  to  our  infpeCtion,  what  are  we  to 
fay  of  our  opinions  of  things  which  are  invifible? 
How  many  idle  notions  are  formed  on  fuch  fub- 
jeCts  ?  how  many  fenfclefs  conceits,  with  which, 
however,  we  fometimes  fo  far  fuffer  ourfelves  to 
be  deluded,  that  we  make  nothing  of  injuring 
both  in  character,  and  perfon  thofe  who  happen  to 
be  of  a  contrary  opinion  ?  It  is  therefore  abfolute- 
ly  neceffary  we  fhould  always  diftruft  ourfelves, 
and  aCt  with  the  greateft  circumfpeCtion.  In  our 
prefent  wretched  condition,  we  are  furrounded 
with  ignorance  on  every  fide,  and  have  no  other 
true  knowledge  than  that  of  our  own  weaknefs 
and  imperfections.  Of  ourfelves  we  can  do  no¬ 
thing  ;  all  we  have,  we  receive  from  the  gra¬ 
cious  hands  of  the  Supreme  Being,  the  munifi¬ 
cent  rewarder  of  good  aCtions,  of  whofe  divine 
favour,  I  wifli  you  an  uninterrupted  enjoyment. 
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J.  Swammerdam, 

M.  D. 

TAB.  I. 

Explains  the  changes  of  the  jir(l  order  or  clafs ,  which  are  reprefented  to  the  eye ,  by  the  affiance  of 
figures  j  for  which  purpofe  the  Loufe  is  exhibited  as  an  example . 

N.  B.  The  numeral  letters  diftindtly  Ihew,  after  what  manner  the  feveral  changes  fucceed  each 
other fome  of  the  figures  are  reprefented  as  they  are  magnified  by  the  microfcope ;  the 
reader  mult  obferve  in  general,  that  the  fame  method  is  alfo  obferved  in  the  examples  which 
belong  to  the  fecond,  third,  and  fourth  orders  or  clafles  of  the  changes  of  infects. 


No.  I.QHEWS  the  nit  or  fmall  egg  of  a 
O  Loufe,  delineated  in  its  natural  big- 
nefs,  in  which  the  Loufe  is  contained ;  being 
yet  clothed  in  its  firlt  fkin  or  coat.  The  fame 
may  be  feen  fig.  I.  as  it  is  magnified  by  the 
microfcope. 

No.  II.  Is  the  empty  Ihell  of  the  egg,  or  the 
coat  or  Ikin  of  the  nit,  call  off  by  the  Loufe  j 
after  it  has  crept  out  of  it. 

No.  III.  Shews  the  Loufe  juft  excluded  from 
its  egg,  where  it  plainly  appears,  how  the  crea¬ 
ture  has  crept  out  of  the  membrane  wherewith 
it  was  furrounded,  in  a  perfedt  ftate  j  and  is 
not  obliged  to  undergo  any  further  change, 
tho’  afterwards  it  increafes  in  bignefs,  and  often 
changes  its  Ikin.  Therefore  we  have  named 
the  Loufe  in  this  Hate,  an  oviform-nymph- 
animal  :  becaufe  it  ifiues  from  its  coat  or  fkin, 
perfect  in  all  its  limbs. 

No.  IV.  Is  reprefented  the  fame  Loufe  fome- 
what  bigger,  and  invefted  as  it  were  in  its  third 
or  fourth  Ikin  ;  which  alfo  foon  after  is  to  be 
caft  off. 

No.  V.  The  Loufe,  having  now  attained  to 
the  full  period  of  its  increafe,  in  which  ftate 
we  called  it  a  nymph-animal  j  from  its  being 
then  in  its  laft  fkin  that  it  fheds,  and  indeed  we 
meet  with  fome  infers  in  the  firft  clafs,  which 
are  alfo  fomewhat  changed  about  the  time  that 
they  call  their  lafi:  Ikin,  which  plainly  appears. 


among  other  inftances,  in  the  Longipede,  or 
long-legged  Spider,  the  legs  of  which  increafe 
in  length  when  it  is  calling  its  laft  Ikin.  After 
that  is  caft,  the  infedts  which  belong  to  this  firft 
order  grow  no  more,  neither  are  they  changed 
in  any  refpedt  j  as  may  be  more  plainly  under- 
ftood  from  the  figures  of  the  following  exam-  © 
pies  of  the  four  orders,  undernumber  V.  and  VI. 

No.  VI.  The  Loufe,  having  attained  its  per¬ 
fedt  ftate,  and  being  fully  grown,  fo  that  it  is 
now  capable  of  generation  j  is  reprefented  fig . 

III.  as  magnified  by  the  Microfcope. 

FIG.  I. 

The  egg ,  or  nit  of  the  Loufe,  as  magnified  by  the 
Microfcope. 

a  The  oviform  border  or  margin,  with  which 
the  head  of  the  nit  is  furrounded,  within 
which  are  vifible  certain  little  cups  or  uvulas, 
of  no  regular  or  determinate  figure.  Thefe 
cups  appear  a  little  bent,  and  then  again  fwell 
out  in  the  middle,  as  it  were  into  a  whitifh 
top.  It  is  obfervable  that  thefe  cups  do  not 
wholly  fill  the  internal  parts  of  the  border  or 
margin  with  which  the  head  is  furrounded. 
b  b  Are  two  tender  fwellings  or  extuberances, 
wherein  are  placed  the  eyes  of  the  Loufe  ; 
whilft  its  limbs  yet  remain  moift  and  foft. 

A  Thefe 


A  Short  Explanation  of  the  TABLES, 


Thefe  eyes,  by  imperceptible  degrees,  grow 
browner,  and  appear  through  the  fkin,  and 
at  lad  become  entirely  black. 

C  Is  a  certain  white  tranfparent  part,  in  the 
middle  of  the  nit,  which  we  have  often  feen 
beating  regularly  in  the  fame  manner  as  the 
heart.0  This  little  part  is  reprefented  in  fig. 
VI.  by  letter  b,  and  called  by  us  the  pan¬ 
creas,  becaufe  it  moves  up  and  down  with 
the  domach. 

F  I  G.  II. 

The  Jhell  of  the  egg ,  or  the  empty  nit ,  and  the  firjl 
Jkin  which  the  Louje  cajls. 

a  The  border  or  margin  of  the  head  burd 
open,  with  its  little  cups  or  uvulas,  and 
turned  back  by  the  Loufe’s  creeping  out  at 
the  upper  extremity. 

b  The  other  part  of  the  empty  and  cad  fkin  of 
the  nit,  from  which  the  border  of  the  head 
is  feparated,  by  which  means  it  has  the  ap¬ 
pearance  of  a  tankard  without  its  cover. 

F  I  G.  III. 

Shews  the  Loufe  placed  on  its  belly ,  and  magnified 
by  the  microfcope. 

There  appears  a  {Fining  {kin  on  its  head, 
with  fome  little  holes  and  divifions.  Upon  its 
bread  or  back  there  is  an  elegant  delineation  of 

O 

a  {hield,  which  is  as  it  were  painted  in  the 
middle ;  and  this  fhining  lkin  is  ornamented 
with  little  holes.  To  the  bread;  are  fixed  the 
legs,  which  are  full  of  little  fwellings  or  extu- 
berances,  like  thofe  on  the  Ihagreen  lkin  ;  but 
they  become  by  degrees  imperceptible  at  the 
extremity  of  the  legs.  By  the  aflidance  of  the 
microfcope  it  has  been  difcovered,  that  at  the 
margin  of  the  abdomen,  the  lkin  there  appears 
alfo  painted  and  rough,  with  little  grains  like 
Ihagreen  as  before  defcribed ;  but  by  the  help 
of  the  bed;  microfcope,  I  have  at  lad;  found  that 
the  fkin  is  really  formed  of  irregular  chequered 
work,  globules,  and  fuch  like  appearances. 

N.  B.  In  jig.  IV,  next  to  be  explained,  will 
be  pointed  out  by  letters  all  the  remaining  parts 
of  the  Loufe,  one  after  another. 

F  I  G.  IV. 

The  external  and  internal  tranfparent  parts  and 
limbs  which  are  feen  in  the  Loufe ,  as  lying  on 
its  belly. 

a  The  Aculeus  or  fucker. 
b  b  The  antennas  or  little  horns,  c  c  The  eyes. 
d  d  The  fix  legs.  e  e  e  e  The  claws. 
f  The  cloven  tail,  in  which  the  anus  is  feen. 
g g  The  white  tranfparent  veflels  in  the  belly 
and  bread;,  which  are  properly  the  ramifica¬ 
tions  of  the  trachea. 

3234  &c.  The  feven  orifices  of  the  pulmonary 
pipes,  on  one  fide  of  the  body,  which  with 


feven  others  on  the  oppofite  fide  make  to¬ 
gether  XIV. 

h  h  h  The  large  branches  of  the  afpera  arteria, 
in  their  fird  beginning  where  they  open  by 
fpreading  branches  into  the  extremities  of 
the  belly,  and  afterwards  communicate  to¬ 
gether  by  an  anaftomofis,  or  inofculation. 

FIG.  V. 

<The  Loufe ,  lying .  on  its  back,  delineated  according 
to  its  natural  fize. 

F  I  G.  VI. 

The  Loufe  delineated  with  the  afiflancc  of  the  mi¬ 
crofcope,  in  which  thofe  parts  which  could  not 
be  fhewn  in  fig.  IV,  are  here  reprefented. 

a  A  brown  tranfparent  part  of  the  abdomen, 
which  is  obferved  to  be  in  continual  motion, 
with  its  double  tranfparent  appendages,  which 
are  dretched  far  into  the  bread.  This  brown 
part  with  its  appendages,  is  properly  the 
domach ;  in  the  middle  of  them  is  placed 
the  fpinal  marrow. 

b  A  white  fpot  in  the  middle  of  the  belly, 
tranfparent,  which  I  imagine  to  be  the  pan¬ 
creas.  In  a  live  Loufe  it  appears  to  be  united 
with  the  domach,  and,  together  with  it,  is 
moved  up  and  down. 

Further,  in  this  Loufe,  the  articulations 
of  the  legs  with  the  bread  may  be  plainly  feen, 
alfo  the  bright  tranfparent  pulmonary  pipes, 
together  with  the  black  coloured  contents  of 
the  domach.  At  the  extremity  of  the  abdomen 
appear  the  double  claws,  like  crefcents,  which 
cover  the  vulva. 

F  I  G.  VII. 

The  branch  of  the  afpera  arteria  of  the  Loufe , 
confiderably  magnified ,  yet  reprefented  in  its 
natural  form. 

a  The  rings  of  the  trachea,  by  which  it  is  al¬ 
ways  kept  open. 

b  The  ferpentinewindings  of  thofe  rings. 
c  The  part  where  thofe  windings  appear  to  be 
interrupted. 

d  The  part  where  the  rings  are  larged. 
e  The  part  where  the  rings  become  fmall  again, 
when  the  afpera  arteria  lhoots  out  into  ano¬ 
ther  branch. 

f  A  fmall  membrane  in  the  middle  of  the  rings* 
which  properly  contains  the  air. 

F  I  G.  VIII. 

The  feven  orifices  or  refpiratory  points  of  one  fide , 
fparately  delineated. 

I  2  3  4  5  6  7  Thefe  figures  {hew  the  natural 
fituation  of  the  refpiratory  points  or  orifices 

of 
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of  the  afpera  arteria,  in  one  fide  of  the  hu-  FIG.  VI. 

man  loufe. 

a  a  The  refpiratory  points  in  the  belly,  which  The  various  motions  which  the Jiomach  makes . 


appear  with  little  protuberances  like  finall 
nipples  ;  beyond  the  margin  of  the  belly. 
b  The  refpiratory  point  in  the  breaft. 

TAB.  II. 

FIG.  I. 

The  blood  of  the  Loufe . 

a  a  A  fmall  glafs  tube,  in  which  the  blood  of 
the  loufe  afcends. 

b  The  globules  of  the  blood  as  they  appear 
through  the  microfcope. 

F  I  G.  II. 

The  mufcles  of  the  Loufe. 

a  A  broad  mufcle.  b  Another  narrower. 
c  A  double-bodied  mufcle. 

FIG.  III.  IV.  and  V. 

The  fheath  or  cafe  of  the  aculeus ,  or  fucker , 
the  aculeus ,  the  throaty  the  flomach,  the  pan¬ 
creas ,  and  inte fines. 

a  The  cafe  of  the  aculeus  fwelled  out. 
b  The  aculeus  or  fucker. 
c  The  cafe  of  the  aculeus  delineated  a  little 
larger,  and  the  whole  of  it  reprefented. 
d  Certain  claws  which  are  placed  at  the  end  of 
the  cafe  of  the  Aculeus. 
e  The  Aculeus  a  little  bent. 
f  The  gullet  beyond  the  jaws. 
g  The  fame  a  little  dilated. 
h  The  fame  part  where  it  becomes  narrower 
again,  and  is  joined  to  the  flomach. 

V  i  i  The  flomach,  which  appears  to  be  com- 
pofed  of  certain  globules. 
k  k  The  two  hidden  appendages  of  the  flomach. 
llll  The  pulmonary  pipes  of  the  flomach. 
m  The  fituation  of  the  pancreas. 

12345  Five  different  delineations  of  the 
pancreas. 

n  The  Pylorus.  0  0  The  fmall  gut. 

P  p  p  p  The  four  fmall  guts. 
q  The  inteftine  colon. 

r  r  The  dilatation  or  extenfion  of  the  inteft- 
ines,  or  Cloaca  ;  where  the  excrements  ac¬ 
quire  their  figure. 

s  The  flraight  gut.  t  The  anus. 
v  The  part  where  the  blood  firfl  paffes  through 
the  aculeus  into  the  mouth. 
x  A  remarkable  extenfion,  occafioned  by  tne 
blood’s  extending  the  jaws  ;  there  it  becomes 
vifible,  beyond  which  the  gullet  is  after¬ 
wards  feen,  which  conveys  the  blood  into 
the  flomach  j  as  has  been  already  fhewn  at 
letter  f. 


1  The  flomach  dilated. 

2  The  manner  in  which  the  flomach  contradis 
itfelf. 

3  The  fame  contractions  changed. 

F  I  G.  VII. 

The  fpitial  marrow. 

a  a  a  Three  knotty  dilatations,  or  fwellings  of 
the  fpinal  marrow. 

b  b  b  Six  nerves  which  arife  from  the  marrow, 
and' extend  to  the  mufcles  of  the  legs. 
c  c  The  nerves  which  fpring  from  the  hinder 
part  of  the  marrow,  and  are  diffributed 
through  the  reft  of  the  vifcera. 
d  d  The  pulmonary  pipes  in  the  membrane  of 
the  marrow. 

e  The  beginning  of  the  marrow  iffuing  from 
the  brain.  ƒ  ƒ  The  brain. 
gg  The  Dura  Mater,  with  its  pulmonary 
pipes,  h  h  The  optic  nerves,  i  i  The  eyes. 

FIG.  VIII, 

The  ovary  of  the  human  Loufe . 

a  a  The  vulva,  or  outward  aperture  of  the 
ovary,  opening  into  the  lower  part  of  the 
abdomen,  doled  with  double  plain  claws ; 
under  which  are  fome  hairs. 
b  b  b  b  The  five  double  extremities  of  the  pipes 
which  form  the  oviduCt  of  the  ovary,  ex¬ 
plained  in  the  figure  of  one  fide,  and  are  alfo 
fhewn  in  the  figure  on  the  other  fide;  as  they 
are  naturally  joined  together  in  one  point  in 
the  body. 

c  One  of  the  ten  ovidu&s  of  the  ovary. 
d  A  perfect  egg  placed  in  it. 
e  The  rudiments  of  four  eggs. 
f  f  The  divifion  of  the  ovary  into  common 
double  pipes. 

g  g  The  five  oviduCts  of  one  fide,  nearly  re« 
prefented  in  their  natural  fituation. 
h  The  uterus. 

i  The  egg  or  nit  almoft  at  its  perfection,  re» 
maining  in  the  uterus. 

k  k  The  lacculus,  or  bag  which  contains  a  glu¬ 
tinous  matter. 

/  The  neck  of  the  uterus. 
m  The  manner  by  which  the  eggs  are  clofely 
embraced  in  the  oviduCt. 
n  Certain  pulmonary  pipes  which  are  feen  in 
the  oviduCt. 

F  I  G.  IX.  and  X. 

The  flrutture  of  the  external  fkin ,  with  its  va~ 
rious  appearances  under  the  microfcope . 

a  Globular  particles  vifible  in  the  fkin. 
bb  Long  channels  or  pipes. 


c  Another 
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c  Another  kind  of  globular  particles  is  feen 
among  the  channels  or  pipes  where  the  (kin 
is  membranaceous. 

d  Irregular  fquares  in  the  margin  of  the  (kin. 

e  Circular  grooves.  f  Globules. 

g  Globules  and  grooves. 

h  h  The  fkin  marked  with  points  or  dots. 

The  end  of  the  explanation  of  the  figures  of  the 
Loufe. 

Obfervations  on  Scorpions,  reprefentcd  in 
Figures. 

TAB.  III. 

FIG.  I. 

‘The  common  Scorpion,  and  the  particular  parts 

of  it. 

a  The  head  jointed  to  the  bread  like  as  in  a 
lobder,  is  confpicuous  in  the  fore-part,  in 
which  are  two  fmall  forceps  or  pincers,  and 
above  are  feen  four  eyes  j  in  the  middle  of 
the  bread  there  are  alfo  two  eyes,  there  be¬ 
ing  fix  in  all :  which  may  be  plainly  known 
to  be  the  number  of  the  eyes. 

h  h  Its  eight  hairy  legs,  each  divided  into  fix 
joints. 

c  c  Two  crooked  arms  with  pincers,  each  com- 
pofed  but  of  four  joints,  if  you  except  that 
by  which  each  arm  is  joined  to  the  bread. 
Thefe  forceps  or  pincers  are  fometimes  found 
broken. 

d  The  feven  divifions  or  rings  of  the  belly. 
e  The  bridly  part,  compofed  of  fix  joints. 
f  The  aculeus  or  ding. 

F  I  G.  II. 

Another  kind  of  Scorpion . 

a  a  The  crooked  arms  with  their  forceps,  which 
differ  very  much  from  thofe  reprefented  at 
letters  c  c.  There  are  in  this  Scorpion  eight 
didindt  eyes,  in  other  refpedts  it  agrees  with 
the  former. 

F  I  G.  III. 

A  large  kind  of  Scorpion  brought  from  the  Eafi- 
IndieSy  in  which  the  parts  that  were  defcribed 
in  the  two  former  are  more  clearly  feen,  par¬ 
ticularly  the  following. 

a  The  two  forceps  or  pincers  placed  foremod 
under  the  head  and  bread. 

b  Above  which  there  are,  on  each  fide,  fix 
eyes,  fome  much  larger  than  others :  befides 
thefe  there  are,  in  the  middle,  as  it  were 
above  the  bread,  another  pair  of  eyes. 
There  is  alfo  a  remarkable  difference  in  the 
tail ;  but  I  am  doubtful  whether  it  was  fo 
naturally. 


FIG.  IV. 

A  fmaller  kind  of  water  Scorpion,  which  be¬ 
longs  to  the  fecond  clafs  or  order  of  chan¬ 
ges,  reprefented  in  its  natural  fize. 

a  The  crooked  probofcis. 
b  b  The  upper  pair  of  wings. 
c  c  The  lower  pair  of  wings. 
d  d  d  d  The  four  legs,  with  two  claws  at  the 
end  of  each  of  them. 
e  e  The  arms.  f  The  double  tail. 
g  One  of  its  nits  or  eggs  reprefented  in  its  na¬ 
tural  fize. 

FIG.  V. 

! The  water  animalcule  in  its  egg ,  delineated  as  it 
appeared  under  the  microfcope ,  which  in  Fig. 
IV.  letter  g,  was  reprefented  in  its  nit  of  its 
natural  fize. 

a  The  head,  b  The  eyes,  c  c  The  legs. 
d  d  The  animalcule,  with  its  legs,  laid  on  its 
back. 

F  I  G.  VI. 

The  parts  of  generation  of  the  male  water 

fcorpion. 

a  The  nervous  body  of  the  penis  cut  off. 
b  The  vas  differens,  as  it  is  elegantly  formed 
by  nature. 

c  Another  vas  deferens,  unfolded. 
d  The  true  vafa  deferentia. 
e  e  The  tedicles,  confiding  each  of  five  fmall 
glands. 

f  f  The  veffels  of  the  tedicles  united  with  the 
fmall  glands  of  the  tedicles. 
g  One  of  thefe  veffels,  unfolded. 
h  h  The  fmall  feminal  veffels. 

F  I  G.  VII. 

A  particular  part  of  one  of  the  ovi duffs,  with 
its  eggs ,  cut  out  of  the  ovary  of  a  female  wa¬ 
ter  Scorpion ,  reprefented  as  magnified. 

a  a  A  particular  part  of  one  of  the  ovidu&s. 
b  The  bridly  appendages  of  the  fird  and  lowed 
egg- 

c  The  fame  fihewn  in  the  fecond  egg. 
d  The  like  appearance  about  the  third  egg. 

F  I  G.  VIII. 

The  egg  feperately  reprefented ,  more  confiderably 
magnified. 

a  The  lower  fmooth  and  round  part  of  the  egg. 
b  The  part  where  the  feven  bridly  appendages 
of  the  egg  begin  to  grow  of  a  red  colour. 
c  Where  they  change  to  a  white  colour. 

F  I  G.  IX. 

The  largefi  kind  of  water  Scorpion, 
a  Its  long  and  (lender  body. 


b  b  The 
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b  b  The  two  fharp  fmall  paints  to  which  the 
two  crooked  claws  of  the  arms  are  united. 
c  c  The  flender  legs  fet  with  rough  fmall  hairs. 
d  The  membranous  ornaments  of  the  upper 
wings. 

TAB.  IV. 

This  table  exhibits  the  covered  or  common  Snail. 

FIG.  I. 

The  Snail  with  all  its  parts  entire ,  without  its 

Jhell. 

a  a  The  two  upper  antenna  or  horns,  with  a 
certain  black  fpot ;  which  is  the  eye. 
b  b  The  two  lower  horns  ;  without  eyes. 

The  outermoft  lips  and  the  mouth. 

The  aperture,  through  which  the  parts  of 
generation  iffue  ;  which  is  very  wonderful. 
e  The  border  or  lip  of  the  fnail. 
f  The  opening  through  which  the  excrements 
are  excluded. 

g  The  aperture  through  which  the  Snail  breathes. 
h  h  h  The  extreme  fringes  of  the  Snail,  which 
ferve  it  inftead  of  a  foot. 
k  The  foft  part  of  the  body  of  the  Snail,  on 
which  appear  the  fame  windings  as  in  the 
fhell,  in  which  the  liver  is  placed  in  the  lar- 
geft  part. 

I  The  tranfparent  heart  j  furrounded  with  dots. 
n  The  Sacculus  or  alkaline  bag  fwelling  under 
the  fkin. 

t  Tranfparent  particles  formed  like  a  chain. 

F  I  G.  II. 

The  hard  Jkin  or  Jhell  of  the  Snail. 

i  The  fhell  or  habitation  of  the  Snail  in  which 
it  hides  itfelf. 

s  The  incifions  or  divifions  on  the  furface  of 
the  fhell. 

F  I  G.  III. 

The  Operculum  or  Cover. 

m  The  operculum  of  the  fhell  of  the  fnail, 
which  fhuts  up  the  fhell  in  the  winter,  but 
is  again  opened  in  the  fummer. 

F  I  G.  IV. 

A  boiled  Snail  reprefented  of  a  lefs  fze. 

o  The  alkaline  bag  fwelled  quite  out. 
p  The  extreme  convolutions  or  windings  of 
the  liver. 

q  The  border  of  the  Snail  contracted. 
r  The  teeth  as  they  appear  under  the  fkin 
which  is  drawn  back,  and  the  internal  lips. 

FIG.  V. 

A  part  of  the  frf  pair  of  horns ,  reprefented  as 
magnified. 

a  The  eye  in  the  middle  of  the  extreme  point 
of  the  horn,  placed  a  little  on  one  fide. 
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b  The  optic  nerve. 

c  The  extreme  point  of  the  mufcle  of  the  eye. 
d  An  interfe&ion  of  the  eye  in  the  middle,  be¬ 
tween  the  mufcle  and  the  nerve  ;  where  the 
eye  is  firffc  drawn  in. 

e  e  e  Small  glandulous  grains  in  the  outermoft 
fkin  of  the  horn. 

f  The  inner  cavity  of  the  horn,  whicli  is  faid 
to  be  pofTeffed  of  a  mufcle  and  nerve. 

F  I  G.  Vf. 

The  brainy  nerves ,  and  mufcle s. 

1234  The  four  horns  inverted. 
a  a  The  mufcles  of  the  larger  horns. 
b  b  The  two  fmall  mufcles  of  the  leffer  horns, 
c  c  The  four  horns  of  the  lips,  from  which  the 
two  little  ones  fpring. 
d  The  brain. 

e  The  fkin  drawn  off  the  head,  by  which  the 
hinder  brain  is  moved  when  the  Snail  rolls 
the  fkin  out  again. 

f  The  part  in  which  the  teeth  are  fixed,  de- 
fcribed  by  dots,  which  are  of  a  fubftance  be¬ 
tween  horn  and  bone,  and  formed  like  a  pear. 
g  The  parts  of  the  jaws,  mouth,  palate  and 
tongue,  which  are  all  moveable,  and  drawn 
within  the  body. 

h  A  particular  part  of  the  ftomach  and  gullet. 
i  i  The  falival  veflels. 
k  k  The  optic  nerves  of  the  upper  horns. 

/  /  The  membranes  which  extend,  and  are 
fixed  to  the  optic  nerves. 
m  The  part  of  the  mufcle  in  which  the  optic 
nerve  is  inferted. 

n  The  fpiral  windings  of  the  optic  nerve. 

0  The  mufcle,  which  involves  thofenerves,  open. 
p  The  extreme  fwelling  of  the  optic  nerve. 
q  1  he  eye  placed  in  the  extremity  of  the  op¬ 
tic  nerve. 

r  The  nerve  of  the  lower  horn  of  one  fide, 
s  The  origin  of  the  nerves  of  the  lower  horns. 

/  Two  nerves  which  are  difpatched  to  the  lar¬ 
ger  horns. 

v  The  two  nerves  of  the  mouth,  jaws,  and 
palate. 

x  Part  of  a  mufcle  which  draws  the  nerves  of 
the  mouth  together  with  the  jaws,  tongue, 
palate,  and  brain,  inward,  at  once  5  in  a  very 
wonderful  manner. 

F  I  G.  VII. 

-  .  ,  *■  ,  :  « 

The  eye,  with  its  particular  parts ,  reprefented 
as  magnified. 

a  The  external  figure  of  the  eye. 
b  b  b  A  mufcle  which  embraces  the  optic  nerve, 
unfolded,  like  a  gray-coloured  membrane. 
c  The  nerve  itfelf,  in  which  the  eye  is  fixed. 
d  A  part  of  the  inverted  horn. 
e  The  inverted  cavity  of  the  horn. 
ƒ  The  part  where  the  mufcle  is  faftened  in  the 
nerve. 

F  I  G. 


B 


Vi 
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fig.  viii. 

j  The  three  humours  of  the  eye. 

a  Two  needles  with  which  the  tunica  uvea, 
lying  under  the  microfcope,  is  pricked. 
h  The  aqueous  humour  ifiuing  from  the  wound- 
ded  eye. 

C  The  vitreous  humour  flowing  out  in  the 
fame  manner. 

d  The  cryftalline humour  ifluing  like  the  others. 

TAB.  V. 

FIG.  I. 

\ The  open  parts  of  the  mouth  and  jaws. 

a  The  external  fkin  in  the  form  of  teeth. 
lb  The  tooth,  placed  high  in  the  mouth,  cut, 
with  the  fkin,  from  one  fide,  expcfed  to 
view. 

c  The  tooth  fpread  out  into  horny  bony  points, 
like  needles. 

d  The  falival  veflels,  with  their  openings. 
e  The  inner  lips,  behind  which  the  mouth  is 
folded  together. 

f  A  cartilage  which  covers  the  tongue,  when 
the  Snail  fwallows  its  food,  under  which  the 
tongue  may  be  fheltered  in  the  cavity.  All 
thefe  parts  are  fhewn,  unfeperated,  Fig.  IV. 
Letter  r. 

F  I  G.  II. 

The  Tooth. 

a  The  whole  horny  bony  coalition  of  the  teeth. 
b  The  eight  prominent  teeth  of  it. 
c  The  crooked  crefcent  form  of  the  teeth. 

F  I  G.  III. 

The  tongue ,  and  certain  mufcles. 

a  The  tongue,  taken  out  of  the  mouth. 
b  The  root  of  the  tongue,  with  its  fituation  3 
the  tongue  itfelf,  as  it  appears,  where  all  the 
parts  of  the  jaws  and  mouth  are  reclined  to 
the  other  fide. 

c  The  two  horny  bony  teeth  in  the  acute  ex¬ 
tremity  of  the  tongue. 

d  The  three  mufcles,  which  move  the  parts  of 
the  gullet  and  mouth  forward. 

F  I  G.  IV. 

The  hearty  its  auricle ,  and  the  blood  and  falival 

veffels. 

a  The  reins,  which  are  vifible  in  the  internal 
membrane  of  the  border  of  the  Snail,  as 
they  are  derived  from  the  trunk  of  the  vena 
cava. 

I  The  aperture  of  the  border. 
c  The  heart  with  its  two  valves,  and  fibrous 
columns. ' 


d  The  auricle  of  the  heart. 
e  The  alkaline  bag,  in  its  proper  place,  near 
the  heart. 

f  The  ftraight  gut,  near  which  runs  the  pipe  of 
the  alkaline  bag. 

g  The  fpreading  branch  of  the  great  artery. 
h  Certain  large  branches  and  fprigs  of  the 
great  artery. 

i  i  i  i  The  circumvolution  and  fhape  of  the 
body  reprefented  by  dots  3  that  the  fituation 
of  thefe  parts  may  be  the  more  exa&ly  de- 
monftrated.  Here  may  be  further  obferved  : 
n  The  oblong  grooves  or  channels  of  the  fto- 
mach. 

0  0  The  falival  veflels. 

p  p  The  trunk  from  which  the  falival  veflels 
fpring. 

q  A  fmall  veflel  which  runs  over  that  trunk. 
r  All  the  parts  of  the  mouth. 

FIG.  V. 

The  alkaline  bag. 

k  That  part  of  the  alkaline  bag  which  is  con¬ 
nected  with  the  Pericardium. 

/  The  angle  where  the  alkaline  bag  is  con¬ 
nected  with  the  inteftine  and  liver. 
m  Another  part  of  the  alkaline  bag  adjacent  to 
its  own  pipe,  and  of  a  waterifli  colour. 

N.  B.  We  have  joined  in  oneTable  the  Fig.  IV. 
and  V.  the  explanations  of  which  are  here 
feperated,  becaufe  though  we  found,  in  the 
author’s  manufcript,  the  explanation  of  Fig. 
V.  by  itfelf,  yet  we  could  not  meet  with  the 
figure  itfelf  apart  in  theTable;  but  that  does 
not  fignify,  as  it  may  be  underftood  by  the 
fourth  figure. 

F  I  G.  VI. 

The  fomachy  inteflines ,  and  liver. 

a  The  extreme  winding  of  the  liver. 
b  b  b  The  lobes  of  the  liver,  where  it  ap¬ 
pears  at  once,  after  what  manner  the  in- 
teftines  are  wound  about  j  a  certain  part  of 
it,  with  the  ftomach,  is  reprefented  out  of 
its  place. 

c  The  ftomach.  d  The  Pylorus. 
e  The  ftraight  gut. 

f  The  paflage  of  the  inteftine  into  the  border. 
g  The  part  where  the  biliary  dudts  empty  them- 
felvcs  into  the  inteftine. 


F  I  G.  VII. 

The  fame  parts  reprefented ,  as  reviewed  from  the 

other  fide. 

a  The  liver.  b  The  inteftines. 
c  The  ftraight  gut.  d  The  ftomach 


F  I  G.  VIII. 

The  biliary  duffs. 


a  The  naked  biliary  dudts, 
of  the  liver. 


with  a  fmall  part 
b  The 
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b  The  ftomach.  c  The  fmall  guts, 
d  The  ftraight  gut. 

F  I  G.  IX. 

The  vefiels  of  the  liver. 

0  Several  vefiels  of  the  liver  feparately  repre- 
fented. 

FIG.  X. 

'The  genital  parti  of  the  male  and  female , 
a  The  penis. 

b  b  The  length  of  the  penis,  and  the  extreme 
point  of  it. 

c  c  c  The  uterus.  d  d  The  ovarv. 
e  The  tefticles,  which  are  fmall  filaments  that 
fpring  from  two  trunks. 
f  The  hidden  appendage  of  the  uterus. 
g  The  common  dud:  between  the  penis  and 
uterus. 

h  h  The  oblong  vas  deferentia. 
i  Its  fmall  tube,  which  opens  itfelf  into  the 
uterus. 

k  The  pear-fhaped  little  ball,  in  which  the 
purple  Snail  keeps  its  purple  liquid. 

/  A  little  part  twitted  like  a  chain. 

m  Its  dud,  or  little  pipe. 

n  ?i  n  The  ligament  of  the  uterus. 

o  The  mufcle  which  leads  the  penis  outward. 

p  The  mufcle  which  draws  the  penis  inward. 

q  The  nerve  of  the  penis, 

r  The  mouth  of  the  vulva. 

5  The  broad  mufcle  of  the  uterus. 
t  The  (lender  mufcle  of  the  uterus. 
v  The  nerve  of  the  uterus. 
z  The  extremity  of  the  chain-like  little  part. 

F  I  G.  XI. 

* The  te flicles. 

X  The  little  tubes  of  the  tefticles,  confiding  of 
filaments,  of  which  fixty-fix  are  reckoned. 

F  I  G.  XII  and  XIII 

fhe  blind  appendage  of  the  uterus  opened ,  with  the 
falme  bony  contents . 

y  The  blind  appendage  of  the  uterus  divided 
in  the  middle,  between  which  the  faline 
bony  part,  which  readily  ferments  in  aqua 
fortis,  is  feen. 

a  The  root  of  the  faline  bony  part,  by  which 
it  is  joined  to  the  mufcular  and  nervous  pear- 
fhaped  globule. 

b  The  fine  fmooth  part  of  it,  which  is  all  hol¬ 
low  ;  and  by  degrees  becomes  more  (lender 
and  acute. 

c  The  pear-fhaped  globule,  to  which  the  fa¬ 
line  bony  part  is  fixed. 

pj.  B.  Here  again  we  have  marked  a  fingle  fi¬ 
gure  with  a  double  number,  becaufe  we 
could  only  find,  in  the  Tables,  the  Xllth 


figure,  although  in  the  body  of  the  work, 
and  in  the  (hort  explanations  of  the  tables, 
we  find  the  Xlllth  quoted  :  but  this  is  of 
fmall  importance,  as  the  figure  which  we 
have  given  contains  all  the  particulars  that 
we  want. 

FIG.  XIV. 

A  particular  fmall  fony ,  or  faline  bony  part , 
as  feen  by  the  microfcope. 

dddd  The  four  margins,  or  furrounding  backs. 

e  The  cavity  ftretched  out  in  the  middle  of 
the  boney  part. 

F  I  G.  XV. 

‘ The  chain-like  part. 

a  The  extremity  of  the  chain-like  part  un* 
folded,  in  order  to  (hew  its  conftrudtion. 

F  I  G.  XVI. 

'The  uterus . 

r  Exhibits  the  cavities  of  the  uterus  blown  up, 
in  order  to  (hew  how  the  divifions  of  it  are 
formed. 

F  I  G.  XVII. 

a  Here  are  feen  in  the  neck  of  the  amorous 
Snail,  the  external  opening  of  the  vulva,  or 
genital  parts,  which  with  the  part  under  the 
penis,  and  the  appendage  of  the  uterus,  to¬ 
gether  with  all  the  fpermatic  vedels  have 
been  already  reprefented  i nfig.  X.  let.  r. 

F  I  G.  XVIII. 

'The  penis  and  uterus  themfelves  turned  out  and 

erefted. 

b  The  penis  and  uterus  turned  out  and  erected, 
and  ttretched  out  beyond  the  neck. 

i  i  The  two  upper  horns. 

k  One  of  the  lower  horns,  which  is  then  a 
little  removed  from  its  place. 

F  I  G.  XIX. 

'The  penis ,  and  internal  orifice  of  the  womb . 

c  The  penis  only,  not  wholly,  turned  out  of 
its  cavity,  and  eredted. 

d  The  internal  orifice  of  the  womb  alfo  a  little 
turned  out,  and  extended  out  of  the  neck. 

I  The  lower  horn  removed  from  its  place,  to¬ 
ward  the  horn  of  the  other  fide. 

F  I  G.  XX. 

Of  their  copulation . 

e  The  penis  of  one  of  the  Snails  rolled  out. 

ƒ  The  apperture  of  the  uterus  of  the  other 
Snail,  admitting  the  penis  of  the  former. 

gh  The 
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g  The  aperture  of  the  uterus  of  the  firft  Snail, 
which  in  like  manner  admits  the  penis  of 
the  other  Snail  h. 

tab.  VI. 

The  brain  and  nerves. 

a  All  the  parts  of  mouth,  jaws  and  palate. 
b  The  gullet  cut  off.  c  The  brain. 
dd  The  beginning  of  the  fpinal  marrow,  divi¬ 
ded  into  two  ftrong  nerves. 
e  The  knot  or  fwelling  formed  by  the  nerves. 
f  The  mufcle  by  which  the  knot,  or  fwelling 
of  the  fpinal  marrow  is  inwardly  moved. 
g  The  two  parts  of  the  muffles,  which  belong 
to  the  inward  lips  of  the  mouth,  which  are 
inferted  by  fome  tendons  in  the  knot  or  fwel¬ 
ling  of  the  fpinal  marrow,  and  which,  toge¬ 
ther  with  the  nerves,  the  mufcles  draw  with¬ 
in  the  body. 

h  b  A  pair  of  nerves  which  are  feen  in  the 
mouth,  jaws  and  palate. 
i  i  A  pair  of  optic  nerves. 
kk  A  pair  of  nerves  which  reach  to  the  roots 
of  the  horns  and  to  the  fkin. 
ƒ  /.  The  nerves  of  the  lower  horns  which  arife 
from  the  former  pair. 

m  m  Two  tender  nerves,  which  reach  to  the 
mufcles  of  the  fkin  and  head,  cut  off. 
nn  A  pair  of  nerves  fituated  under  the  parts  of 
the  mouth. 

0  o  Other  pairs  of  nerves  which  are  difpatched 
to  the  mufcles  of  the  neck. 
p  A  nerve  which  reaches  to  the  fpermatic  vef- 
fels,  to  which  alfo  a  fmall  part  of  the  penis 
adheres. 

q  The  nerves  which  are  diftributed  thro’  the 
membranes  of  the  neck. 
r  r  The  nerves  which  are  difpatched  to  the 
mufcles  at  the  fides  of  the  body. 
s  A  nerve  and  mufcle  which  reach  to  the 
uterus. 

t  A  nerve  of  the  verge  ffretched  inward  to  the 
right  fide. 

v  A  like  nerve  on  the  left  fide. 
x  The  nerves  fixed  in  the  tendons  of  the  two 
ftrong  mufcles,  which  move  the  middle  of 
the  body.  Seej%\  ji.  nn  of  this  Table. 
yyy  The  nerves  which  reach  to  the  verge  of 
the  foot  of  the  body. 

; z  Some  of  thefe  nerves  cut  off  from  the  right 
fide  are  omitted,  to  avoid  confufion. 

FIG.  II. 

The  mufcles  of  the  Snail. 

a  The  part  of  the  ftony  bone  or  fhell  of  the 
Snail,  where  the  mufcles  are  inferted. 
b  b  The  infertion  of  the  two  ftrongeft  mufcles 
of  the  Snail,  by  the  affiftance  of  which  it 
creeps  and  moves. 

C  The  part  where  thefe  mufcles  ftretch  the  tail 
itfelf  backward  or  inward,  and  which  pafs 
under  the  pillar  of  the  fhell. 
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d.  The  part  where  the  mufcles  of  the  verge  are 
inferted. 

e  The  mufcles  which  draw  in  all  the  parts  of 
the  mouth,  jaws  and  palate. 
f  The  acute  extremity  of  the  tongue. 
g  The  bafis  or  root  of  the  tongue. 
h  h  The  mufcles  of  the  eyes. 
i  i  The  curled  foldings  of  the  nerves  among 
thofe  mufcles. 

kk  A  part  left  of  the  firft  pair  of  horns,  ftill 
adhering  to  the  mufcles. 

1 1  A  pair  of  mufcles  which  draw  the  lips  and 
the  knot  or  fwelling  of  the  fpinal  marrow 
inward. 

m  m  The  mufcles  of  the  lower  horns,  which 
arife  from  the  former  pair. 
n  n  Two  ftrong  mufcles  which  draw  the  middle 
of  the  body  into  the  {hell. 
o  The  part  where  they  are  inferted. 
p  p  The  internal  furface  of  the  fhell,  in  which 
its  fpiral  windings,  cells,  and  circumvolutions 
are  feen. 

qqqqq  The  fringe  or  border,  or  foot  of  the 
Snail. 

r  The  cavity  of  the  pillar. 

F  I  G.  III. 

The  convolutions ,  or  windings  of  the  fhell. 

a  The  outward  opening  of  the  fhell  at  which 
the  Snail  creeps  out,  and  the  winding  which 
forms  the  firft  cell  or  inward  divifion. 
b  The  fecond  divifion.  c  The  third. 
d  The  fourth.  e  The  fifth  and  laft. 

% 

F  I  G.  IV. 

The  internal  part  of  the  fhell  broke  open. 

12345  Are  feen  the  inward  windings  of 
the  fhell,  when  all  the  partitions  are  broke 
open. 

FIG.  V. 

The  Pillar. 

a  The  upper  aperture  and  windings  of  the 
pillar. 

b  The  lower  aperture  of  the  pillar,  which  may 
be  feen  more  plainly  in.  fg.  11 .  r. 

F  I  G.  VI. 

The  Pillar. 

c  The  aperture,  the  fpiral  windings,  and  the 
conftrudtion  of  the  pillar  diftindtly  repre- 
fented. 

F  I  G.  VII. 

Shews  in  what  manner  the  greater  or  lefs  divifions 
of  the  fhell  may  be  formed ,  as  it  is  broken  off 
from  the  pillar  and  its  partitions. 

d  A  part  of  the  fhell  broken  off,  almoft  to  the 
end  of  its  fpiral  winding. 
e  ƒ  Two  others,  lefs  broken 


TAB.  VII. 


A  Short  Explanation  of  the  TABLES  ix 


TAB.  VII. 

FIG.  I. 

The  Turbo  or  Verticillum. 

a  The  beginning  of  the  windings  of  theTurbo. 
b  The  end  of  thofe  windings. 

F  I  G.  III. 

The  voluta,  or  the  cylinder  or  pyramidal  Snail, 

a  The  opening  or  entrance  of  it. 
b  Where  it  becomes  narrower. 

Another  convolution  or  winding. 

The  pillar  and  the  other  internal  fpiral  wind¬ 
ings  of  it. 

F  I  G.  III. 

The  Concha  Veneris . 

a  The  entrance  divided  into  little  teeth. 
b  The  windings  round  the  pillar. 

F  I  G.  IV. 

The  pencil  Snail. 

a  The  outward  entrance  of  it. 
b  Another  of  its  winding  divifions. 
c  The  third.  d  The  fourth.  e  The  fifth. 
f  The  fixth.  g  The  feventh. 

FIG.  V. 

The  tubular  Snail. 

a  The  beginning  like  a  plain  tube  or  intefiine. 
b.  Its  fpiral  windings  and  convolutions. 

F  I  G.  VI. 

The  tubular  Snail. 

c  c  The  cavities  which  the  tubular  Snail  forms, 
when  the  partitions  of  it  are  gradually  con¬ 
volved  together,  and  applied  one  to  another. 
But  if  their  cavities  are  joined  to  others,  the 
cavity  of  the  pillar  is  thereby  formed.  See 
Tab.  VI.  Fig.  II.  r. 

F  I  G.  VII. 

A  Snail  like  the  Cornu  Ammonis. 

a  The  hollow  perforated  partition  in  the  be¬ 
ginning  of  the  Snail, 

12345  &c.  The  divifions  of  the  Snail,  which 
are  formed  by  the  various  number  of  the 
partitions. 

F  I  G.  VIII. 


F  I  G.  IX. 

A  partition,  with  its  little  tube  reprefented  of  a 

large  fize. 

d  d  d  The  extreme  compafs  of  the  partition. 
e  The  aperture  of  the  partition  which  leads  to 
the  little  tube. 

f  The  perforated  handle,  or  little  tube  of  the 
partition. 

FIG.  X. 

Three  partitions  of  different  fixes ,  which  mutually 
receive  each  other 

g  The  little  tube  of  the  firft  partition,  fixed 
into  the  little  tube  of  the  fecond  partition. 
h  The  little  tube  of  the  fecond  partition,  fixed 
in  the  tube  of  the  third  partition. 
i  i  i  i  The  partitions,  with  their  little  tubes 
gradually  decreafing  in  fize. 

F  I  G.  XL 

The  oval  Turbo,  with  its  windings  turned  contrary 
to  thofe  in  other  Snails. 

a  The  entrance  opening  into  the  oppofite  fide, 
and  obliquely  winding  afeends  towards  the 
left. 

TAB.  VIII. 

FIG.  I. 

The  little  Turbo. 

a  The  fhell  of  this  Snail,  with  its  windings 
turned  the  contrary  way. 
b  Part  of  the  body  of  the  Snail  creeping  out  of 
the  fhell. 

c  c  Its  two  larger  horns,  in  which  the  eyes  are 
placed. 

F  I  G.  IIJ 

The  fell  of  the  Snail  reprefented,  and  of  an  en~ 

larged  fizet 

a  The  entrance  extended  to  the  oppofite  fide^ 
b  The  aperture  of  the  pillar, 
c  c  c  The  ridges,  or  ribs  of  the  furface. 

F  I  G.  III. 

The  fell  of  the  fmall  Snail,  found  under  the 
barks  of  the  Willow. 

a  The  fihell  of  the  fmall  Snail  j  a  little  flatted. 


The  partitions,  with  the  naked  furrounding  fell, 

b  b  Six  partitions,  from  which  the  outward 
fhell  is  removed. 

c  The  part  where  the  little  tubes  of  the  parti¬ 
tions  are  mutually  received. 


F  I  G.  IV. 

The  fmall  water  oval  Snail. 


a  The  oval  channelled  fhell  of  the  Snail. 
b  The  hinder  part  of  the  fhell  convolved  into 
a  double  fpiral  winding. 


f  The 
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c  The  body  of  the  Snail  which  creeps  out  from 
thence,  marked  with  black  points  or  fpots. 
d  The  two  obtufe  horns,  in  which  the  eyes  are 
are  placed,  alfo  the  upper,  lower,  and 
fmaller  horns. 

FIG.  V. 

The  garden  Snail. 

a  The  aperture  of  the  genital  parts,  placed  a 
little  lower  in  the  neck  than  in  the  common 
Snail. 

b  b  The  uterus. 

c  c  The  ligament  of  the  uterus. 
d  The  bag  which  holds  the  glutinous  moifture. 
e  The  chain-like  little  part. 
f  The  little  legs  in  the  ovary. 
g  The  extreme  fpiral  part  of  the  liver. 
b  The  purple  little  knot. 
i  The  other  fmall  tube  of  the  purple  little  part. 
k  The  connexion  of  the  purple  little  knot  with 
the  uterus. 

ƒ  The  blind  appendage  of  the  uterus. 
m  The  tefhicles 

n  The  alkaline  little  bone.  o  o  The  penis. 
p  The  mufcle  which  draws  the  penis. 
q  The  common  dudt  between  the  penis  and 
uterus. 

r  The  acute  end  of  the  penis,  curled  into  vari¬ 
ous  windings. 

F  I  G.  VI. 

Two  garden  Snails ,  in  the  act  of  coition. 

a  The  penis  of  each  wonderfully  twilled  to¬ 
gether. 

b  The  penis  of  one  of  the  Snails  infinuating 
itfelf  into  the 
c  Uterus  of  the  other. 

d  The  penis  of  the  other  Snail,  in  like  man¬ 
ner,  infinuating  itfelf  into  the 
e  Uterus  of  the  former  Snail. 
ƒ  The  aperture  and  divilions  of  the  verge,  as 
feen  in  this  Snail,  at  this  time. 
g  At  the  fame  time  nothing  is  feen  of  the  verge 
in  the  other  Snail. 

F  I  G.  VII. 

The  naked  houfe  Snail . 

a  The  upper  horns,  which  have  eyes. 
b  b  The  lower  horns,  which  are  much  fmaller. 
c  c  The  velabrum,  or  eminence  which  is  fixed 
to  the  body. 

d  The  aperture  in  the  neck,  through  which 
the  genitals  are  extended. 

€  The  aperture  of  the  velabrum,  by  which  the 
Snail  breathes. 

f  The  prominent  part  of  the  tail,  like  a  cock’s 
comb. 

F  I  G.  VIII. 

The  Snail  fone . 

a  The  hollow  like  Snail  flone. 
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b  The  furface  of  it,  interwoven  as  it  were 
with  vefiels. 

F  I  G.  IX. 

The  genital  parts  of  the  houfe  Snail. 

a  The  three  apertures  of  the  genitals,  in  the 
neck,  which  unite  in  one  pafiage  on  the 
outfide. 

b  b  The  penis.  c  c  c  c  The  uterus. 
d  The  purple  bag 

e  A  fmall  filament,  which  reaches  from  the 
penis  to  the  ligament  of  the  uterus. 
f  f  f  The  ligament  of  the  uterus. 
g  g  The  fmall  eggs  flicking  in  the  womb. 
h  h  A  bag,  containing  a  glutinous  matter. 
i  i  A  chain-like  little  part. 
k  The  ovary. 

TAB.  IX. 

FIG.  I. 

The  field  or  path-way  Snail, 
a  Its  larger  horns. 

b  The  aperture  of  the  velabrum,  or  the  emi¬ 
nence,  by  which  it  breathes,  and  difcharges 
its  excrements. 

c  c  Glandulous  triangular  protuberances,  which 
rife  obliquely  from  the  body.  , 
d  d  The  glofly  red  verge  which  furrounds  the 
body. 

F  I  G.  II. 

The  internal  parts  of  the  field  or  path-way  Snail. 

a  The  mouth  and  palate. 
b  b  The  larger  horns  drawn  in. 
c  The  fkin  of  the  head  divided. 
d  The  gullet.  e  The  brain. 
f  The  beginning  of  the  flomach. 
g  g  The  falival  vefiels. 

hh  The  glandular  corpufcles,  from  which  the 
falival  vefiels  arife. 

i  The  flomach  covered  with  vefiels. 
k  k  The  inteflines.  Ill  The  liver. 
m  The  large  gall-bag,  which  difcharges  itfelf 
into  the  inteflines. 

n  The  aperture  of  the  genitals  in  the  neck. 
o  The  penis. 

p  The  little  tube  which  opens  from  the  penis, 
into  the  uterus. 
q  The  purple  bag. 

r  The  little  tube  of  the  purple  bag,  which  is 
inferted  in  the  penis. 

s  The  fixong  and  thick  origin  of  the  uterus. 
t  The  flenderer  part  of  the  origin  of  the  uterus. 
u  u  u  u  The  uterus  itfelf. 
xxx  Whitifh  vefiels,  which  connedl  the 
uterus  and  its  ligaments. 
yy  The  glutinous  bag. 
z  The  chain-like  little  tube. 
a  The  fmall  gut.  &  The  ovary. 

7  The  heart  in  its  place.  3T  The  alkaline  bag. 

F  I  G. 
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FIG.  in.  F  I  G.  IX. 


The  ovary  of  the  field,  or  path-way  Snail. 

a  The  ovary  large  and  expanded,  as  it  appeared 
fome  months  after  coition. 
b  b  The  little  eggs,  vifible  in  the  ovary. 
c  The  chain-like  little  part. 

FIG.  IV. 

The  common  water  Snail, 
a  Its  turbinated  fhell. 

b  b  The  eyes  placed,  at  the  bottom  or  root  of 
the  horns. 

c  c  The  horns,  which  terminate  in  fharp  points. 
d  The  aperture  of  the  verge. 
e  The  aperture  through  which  the  penis  comes 
out. 

f  The  opening  of  the  uterus. 
g  g  The  verge  fitted  to  the  internal  furface 
round  the  fhell. 
h  The  tooth. 

i  i  The  body,  by  which  the  Snail  creeps  and 
fwims* 

FIG.  V. 

The  internal  parts  of  the  wonderous  viviparous 

Snail. 

a  The  Snail  taken  out  of  the  fliell. 
b  The  head*  c  c  The  horns. 
d  d  The  eyes.  e  The  vulva,  f  The  gills. 
g  The  verge. 

h  The  windings  of  the  body. 
i  i  i  The  part  which  ferves  as  a  foot. 
k  The  cover  of  the  fhell,  which  is  placed  on 
the  foot. 

F  I  G.  VI. 

The  internal  parts . 

a  a  The  cover  of  the  Snail  prefied  clofe  a- 
gainft  the  fore  parts  of  the  body. 
b  The  horns  and  mouth  contracted. 
c  The  Vulva. 

d  The  fringe  or  margin,  beautifully  folded. 
e  The  end  of  the  ftraight  gut. 
f  The  gills. 

g  The  uterus,  open;  containing  the  living 
fetus. 

F  I  G.  VII. 

The  little  Worm  found  alive  in  the  wonderous  vi¬ 
viparous  Snail. 

a  The  oblong  figure  of  the  Worm. 
b  The  oblong  tranfparent  furrows  or  ridges 
which  appear  in  the  body  of  the  Worm. 

F  I  G.  VIII. 

Two  f mailer  Worms ,  which  iffued  out  oj  one  of 
the  Worms  in  diffefting. 

a  Its  thick  head. 


A  ƒ mall  live  Snail,  found  in  the  uterus  of  thé 
wonderful  viviparous  Snail. 

a  The  fize  of  that  fmall  Snail,  equal  to  that  of 
a  common  pea. 

F  I  G.  X. 

The  fhell  of  that  fmall  Snail,  as  magnified . 

b  The  beautiful  conftru&ion  of  the  fhell. 
c  c  c  c  c  c  c  Seven  rows  of  briftly  hairs,  with 
which  it  is  furrounded. 

F  I  G.  XI. 

P  erf  eft  eggs  found  in  the  uterus  of  a  viviparous 

Snail. 

a  a  a  The  little  navel-firing  by  which  they  are 
fixed  to  the  uterus. 

b  b  The  double  navel-firing  of  one  of  the  eggs. 
c  c  c  A  fmall  Snail,  flicking  in  an  egg. 
d  d  The  fame  taken  out  of  its  egg. 
e  A  Snail,  flicking  in  its  egg,  which  fell  to  the 
bottom,  when  the  fhell  was  fufpended  by  its 
firing. 

F  I  G.  XII. 

A  fmall  Snail  taken  out  of  its  egg,  and  magni - 
nified  by  the  microjcope. 

a  a  Its  eyes,  black  like  pitch. 
b  The  horns.  c  The  mouth. 
d  The  reft  of  the  body. 

e  The  operculum,  or  cover  annexed  to  the  tail, 
f  The  fhell  of  the  fnail. 

F  I  G.  XIII. 

The  JJ:ell  of  the  viviparous  Snail,  reprefented  in 
its  natural  fize,  cleared  of  its  foulnefs  and  pe- 
riofteum  ;  in  order  to  Jhew,  the  more  diflinftly, 
its  form  and  confiruftion . 

F  I  G.  XIV. 

\ 

The  fea  Snail,  called  by  the  Hollanders  Aliekruyk $ 
they  are  found  among  mufcles. 

a  The  Snail  itfelf,  with  its  little  horns,  eyes,1 
and  foot. 

b  The  part  where  the  fhell  of  this  Snail  is  of  a 
globular  form. 

c  Prominent  hollows  or  channels  on  the  fur- 
face  of  the  fhell. 

12345  The  windings  of  the  fhell. 

F  I  G.  XV. 

Another  fpecies  of  the  Snail,  called  Aliekruyk , 
commonly  fold  in  Amfierdam. 

d  A  kind  of  wreaths,  which  furround  the 
fhell,  adorned  with  a  colour  like  that  of 
mufk,  in  the  interftices  of  which  the  fhell 
appears  green. 


b  The  flender  tail. 


e  Five 
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e  Five  oblong,  crooked,  hollow  openings  j 
eaten  through  by  worms. 

F  I  G.  XVI. 

One  0f  thofe  worms  which  eat  through  the  Jhells 
of  the  Snails,  reprefented  of  its  natural  fize. 

F  I  G.  XVII. 

The  fame  Worm ,  reprefe?ited  as  mag - 


a  The  head.  h  The  tail. 
c  c  Many  fmall  hairs  on  each  fide  of  the  body. 

F  I  G.  XVIII. 

The  Snail ,  called  Aliekruyk ,  reprefented  as  mag¬ 
nified. 

a  The  head  and  mouth.  hb  The  horns.  , 
c  c  The  eyes.  d  d  The  foot  or  verge. 
e  The  cover  of  the  Snail,,  of  which  only  a  fmall 
part  is  feen. 

ƒ  The  fhell  very  large,  with  its  wreaths  worn 
out. 

F  I  G.  XIX. 

* The  cover  of  the  Snail ,  reprefented  as  magnified. 

g  The  cover,  whofe  convolutions  are  formed 
like  the  windings  of  the  fhell. 

F  I  G.  XX. 

The  tongue  of  the  Snail ,  called  Aliekruyk ,  of  its 
natural  fize. 

h  The  fore  part  of  the  tongue,  fituated  in  the 
mouth. 

i  The  part  of  the  tongue  placed  within  the 
body,  beautifully  folded  in  Terpentine  wind¬ 
ings. 

TAB.  X. 

FIG.  I. 

The  fmall  water  Turbo. 

a  The  fhell  of  the  fmall  water  Turbo,  which 
is  formed  very  like  the  viviparous  Snail. 

F  I  G.  II. 

The  umbilicated  marble  water  Snail. 

a  The  fore  part,  formed  like  an  umbilicus,  or 
navel. 

b  The  oval  broader  part. 

F  I  G.  III. 

The  fattened  water  Snail. 

a  a  The  two  lips.  b  b  The  verge  or  foot. 
c  c  The  black  eyes.  d  d  The  horns. 
e  The  long  fender  body. 
f  The  air  hole  in  the  verge. 
g  The  aperture  of  the  genitals. 
h  h  The  fhell  of  the  Snail  flat  on  the  left  afide. 


of  the  TABLES. 

F  I  G.  IV. 

The  other  fide  of  the  fhell ,  of  the  fame  Snail , 
reprefented. 

a  The  right  fide  of  the  fhell,  which  is  con¬ 
cave,  and,  finking  in  the  middle,  is  rolled 
into  itfelf. 

FIG.  V. 

The  fmall  fattened  Snail, 
a  A  fmall  margin,  which  fnrrounds  the  fhell. 

F  I  G.  VI. 

The  frefh  water  Mufcle ,  found  in  the  rivers  in 

Holland. 

a  a  The  lips  or  verge  which  furround  the  whole 
body. 

b  b  The  papillae,  or  nipples  of  the  mufcle. 
c  c  c  c  The  four  large  gills. 
d  d  d  d  The  four  fmall  gills. 
e  The  hard  part  of  the  body. 
f  The  foft  part  of  the  body. 

F  I  G.  VII. 

The  infide  of  the  fhell  of  the  Mufcle  reprefented. 

a  The  part,  in  the  acute  extremity  of  the  fhell, 
where  the  mufcle  is  faftened. 
b  The  part  in  the  thick  or  broad  extremity  of 
the  fhell  where  the  mufcle  is  faftened :  where 
are  vifible  four  fmall  holes. 
c  c  c  The  part  where  the  mouth  of  the  mufele 
is  faftened. 

d  The  fpiral  winding  of  the  fhell. 
e  e  The  two  eminences,  by  the  help  of  which 
both  valves  are  ftrongly  joined  together, 
as  by  ginglymus. 

F  I  G.  VIII. 

The  Phyfalus  laid  on  its  back ,  in  order  to  exhibit 
the  wrinkles  on  its  belly. 

a  a  a  Twenty-eight  of  the  greater,  and  fome 
of  the  Iefier  external,  parts,  extant  on  each 
fide  of  the  body,  and  from  which  there 
fpring  black  ftiff  briftles,  of  which  there  is 
but  one  fide  to  be  feen  in  this  place. 
i  i  i  Some  woolly  hairs  like  down,  of  a  gold 
colour,  and  placed  under  the  parts,  con¬ 
taining  the  lateral  briftles.  But  I  have  here 
omitted  thefe  briftles,  in  order  to  render  the( 
hair  itfelf  more  confpicuous. 

/  The  opening  of  the  mouth,  above  which 
appears  a  kind  of  beard,  like  that  of  beard¬ 
ed  fifties. 

F  I  G.  IX. 

One  of  the  above  eight  and  twenty  greater  exter¬ 
nal  parts ,  feperated  from  the  body ,  and  exhi¬ 
bited  by  itfelf,  with  its  black  briftles. 

b  An  Articulus,  or  joint,  reprefented  by  itfelf, 
and  fhewing  in  what  manner  the  briftles 
grow  from  under  it. 


FIG. 
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fig.  x. 

The  faid  brijlles ,  reprefented  in  three  orders ,  as 
they  appear  when  plucked  jrom  the  parts  pro¬ 
ducing  them. 

c  The  ligament  that  connects  the  bridles, 
and  afterwards  appears  about  all  the  other 
bridles. 

d  Two  of  the  larged  and  diffed  bridles  with 
their  ligament,  which  is  placed  almod  in  the 
middle  of  them. 

e  Six  bridles  with  their  ligaments  fome  of 
which  are  more  fine  and  delicate  than  others. 

f  Eight  bridles  with  their  ligament,  differing 
in  drufture,  length  and  diffnefs. 

F  I  G.  XI. 

One  of  the  faid  brijlles  feen  through  a  microfcope • 

g  A  dattidi  bridle  ending  in  a  point. 

'F  I  G.  XII. 

Another  brifle  viewed  likewife  through  the 

microfcope . 

h  A  long  round  fmooth  bridle,  fomewhat 
more  fwollen  on  the  forepart,  but  afterwards 
terminating  in  an  obtufe  point. 

F  I  G.  XIII. 


d  d  Two  horns. 

e  The  right  arm,  and  its  forceps,  which  is  the 
larged. 

ƒ  The  left  arm,  which  is  the  lead. 

g  g  The  four  foremod  legs. 

F  I  G.  II. 

The  Cancellus ,  out  oj  its  fkin  or  fhell ,  lying  on  its 

back. 

a  a  The  eyes,  between  which  are  feen  four 
bridly  articulated  hairs. 
bb  The  horns.  c  The  left  and  lead  arm. 

d  The  right  and  larged  arm. 

e  The  two  fird  pair  of  legs. 

/ƒ  The  third  pair  of  legs,  which  has  fmall 
forceps. 

gg  The  fourth  pair  of  legs,  which  are  worthy 
of  notice,  becaufe  perforated  by  a  double 
little  tube  of  the  genitals,  to  which  it  yields 
a  paflage. 

h  h  Three  articulated  bridly  hairs,  to  which  the 
eggs  are  drongly  fixed. 

i  The  tendinous  point  of  the  mufcles,  or  the 
part  in  which  the  tendons  of  the  mufcles 
meet,  and  where  the  Cancellus  is  fadened 
in  his  fhell,  that  it  can  never  go  entirely 
out  of  it. 

k  The  tail,  with  its  particular  part. 


Some  hairs  of  a  golden  colour ,  with  their  roots. 

k  Some  very  fine  hairs,  like  down,  fpringing 
alfo  from  one  centre  or  fpot  like  the  bridles. 

FIG.  XIV. 

The  f  oping  region  of  the  back ,  covered  with 
brijlles  and  delicate  hairs,  and  moreover  of  a 
fomewhat  convex  form. 

F  I  G.  XV. 

The  back  of  the  Phyfalus  laid  open. 

aaaaaa  The  natural  openings* on  each  fide 
of  the  body,  thro’  which  the  water  flows  to 
and  from  the  gills. 

b  bb  b  The  membranaceous  gills  which  move 
freely  one  over  another,  like  the  larger  fcales 
in  fifh. 

F  I  G.  XVI. 

The  intejiines  of  the  Phyfalus  rudely  delineated. 

a  The  drudture  of  the  intedines,  which  look 
as  if  they  communicated  with  one  another. 

TAB.  XI. 

FIG.  I. 

The  Cancellus ,  with  its  bony  or  Jhelly  fkin 

a  The  fhell,  or  true  fkin  of  the  cancellus. 

b  The  five  fpiral  windings  of  the  fhell. 

c  Two  eyes,  below  which  are  fome  bridly  ar¬ 
ticulated  hairs. 


F  I  G.  III.  IV.  and  V. 

The  tail ,  the  ftraight  and  clofed  guts ,  and  appen¬ 
dages  of  the  Cancellus ,  reprefented  a  little  larger 
than  they  naturally  are. 

a  The  tail,  confiding  of  two  tedaceous  arti¬ 
culations. 

b  The  verge  of  the  anus,  which  being  bent 
inwardly  may  be  hid  under  the  tail. 

c  The  draight  gut. 

d  d  Three  little  tedaceous  bones  on  each  fide 
of  the  tail,  which  are  articulated  among 
themfelves  and  with  the  bone. 

e  A  fmall  part  of  the  intedine. 

ƒ  The  blind  or  clofed  gut,  or  what  is  anolo- 
gous  to  it. 

gg  The  appendages,  which  in  the  living  crea* 
ture  are  feen  beautifully  through  it. 

h  h  The  origin  of  the  appendages,  which  fpring 
from  two  didinót  duóts. 

j  i  The  appendages,  whofe  fituation  was  fhewn 
at  letter  gg,  are  feen  here  feparated. 

F  I  G.  VI.  / 

One  of  the  pair  of  legs  feparate  fro?n  the  reft,  re - 
prefented  magnified,  together  with  the  genital 
vefjel,  entire ,  by  which  that  leg  is  on  o?ie  fidey 
perforated. 

1  2  3  4  5  The  five  articulations  of  the  fourth 
pair  of  legs. 

a  a  The  winding  of  the  genital  veflel. 

b  b  Its  fpiral  windings  which  terminate  in  one 
narrow  tube. 

D 
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c  The  extremity  of  its  end. 
d  The  part  in  which  the  genital  veflel,  after  a 
wonderful  manner,  perforates  the  fourth  pair 
of  legs  throughout  the  fifth  articulation. 

FIG.  VII.  and  VIII. 

The  heart  and  one  of  the  gills ,  reprefented  as 
magnified. 

a  a  The  heart.  h  Four  vefiels  ifiuing  from 
the  upper  part  of  the  heart. 
c  Two  other  vefiels  ifiuing  from  the  lower  part 
of  the  heart. 

d  Some  blood  vefiels  difcharged  of  their  flefh, 
and  rolled  out. 
e  One  of  the  XXII  gills. 
f  The  thick  and  broad  part  of  it 
g  The  acute  extremity. 
h  The  divifion  of  the  gills. 

N.  B.  Thofe  white  hollows  or  grooves ,  which  run  longitudi¬ 
nally  through  the  middle  of  the  gill ,  Jloew  the  cartilages , 
near  which  the  blood  vejfels  are  conveyed ;  in  which  part 
they  appear  thicker  and  whiter. 

F  I  G.  IX.  X.  and  XI. 

The  brain ,  fpiral  marrow ,  eyes,  cornea ,  and  in¬ 
verted  pyramidal  fibres ,  reprefented  as  magni¬ 
fied ,  beyond  their  natural  fize. 

a  a  The  brain. 

b  b  The  optic  nerves,  one  of  which  is  laid  en¬ 
tirely  bare. 

c  The  origin  of  the  fpiral  marrow,  which  is 
feparated,  and  affords  in  the  living  infed  a 
paflage  for  the  gullet  to  the  ftomach. 
d  The  firfl  knot  or  fwelling,  with  the  nerves 
it  emits. 

e  e  e  ee  The  remaining  five  knots  of  the  marrow. 
f  f  Nerves  which  fpring  from  the  marrow. 
g  Thefe  nerves  elegantly  decuflate  one  over 
the  other,  ifiuing  from  the  right  to  the  left, 
and  from  the  left  to  the  right  fide* 
h  Part  of  the  cruft  as  yet  flicking  to  the  eye, 
near  which  the  naked  nerve  is  vifible. 
i  The  cornea  tunica,  and  the  manner  by  which 
the  annular  cruft  like  a  tooth  infinuates  itfelf 
into  it. 

k  A  gelatinous  hexagonal  matter  placed  within 
the  eye,  above  the  inverted  pyramidal  fibres, 
which  appears  on  removing  of  the  cornea. 

I  The  inverted  pyramidal  fibres  and  their  fitu- 
ation. 

m  The  black  part  of  thofe  fibres,  which  fpring 
from  the  tunica  uvea. 

n  The  lower  part  of  the  fibres  which  appears 
brown. 

o  The  middle  part  of  them  w'hich  is  limped. 
pp  A  certain  part  of  thofe  fibres,  enlarged  by 
the  microfcope,  by  which  it  appears,  that 
each  of  thefe  fibres  confifts  of  many  other 
fmall  fibres,  all  which  are  again  compofed 
of  regular  globules. 


TAB.  XII. 

No.  I.  The  vermicle  or  worm  of  the  Libella  or 
Dragon-fly,  flicking  as  yet  in  its  firfl  fkin, 
when  it  is  called  an  egg  :  reprefented  mag¬ 
nified  by  the  microfcope. 

II.  The  egg  itfelf,  deferted  by  the  worm,  re¬ 
prefented  of  its  natural  fize. 

III.  The  worm,  as  come  out  of  the  egg,  cal- 
.  led,  by  this  author,  an  Oviform  Nymph- 

vermicle. 

IV.  The  fame  worm  a  little  more  grown,  when 
the  follicles,  or  membranaceous  bags  of  the 
four  wings  are  obferved  to  fpring. 

V.  The  fame  worm,  perfed,  with  its  four  fol¬ 
licles  or  little  bags,  increafed  to  their  due  fize, 
called  in  this  flate  the  Nymph-Vermicle. 

VI.  The  Libella  or  Dragon-fly  in  its  perfed 
flate,  having  attained  its  full  age,  and  fit  for 
generation. 

FIG.  I. 

The  egg  of  the  Dragon-fly ,  as  magnified  by  the 
microfcope. 

F  I  G.  II. 

The  Nymph-Vermicle  of  the  Dragon-fly,  cajling 

its  fkin. 

a  a  The  feet  fixed  with  the  claws. 
b  The  head  and  eyes  burfl  forth. 
c  c  The  fix  legs,  now  cleared  from  their  fkins. 
d  d  The  wings,  as  yet  folded  up. 

F  I  G.  III. 

Of  the  copulation  of  the  Dragon-fies. 
a  the  tail  of  the  male. 

b  The  female  receiving  into  her  neck  the  tail 
of  the  male,  and  embracing  it  with  her  legs. 
c  The  tail  of  the  female  turned  toward  the 
breafl  of  the  male. 

F  I  G.  IV. 

^he  nymph  of  the  lar gefit  Dragon-fly. 

a  a  The  eyes,  b  b  The  horns,  c  The  teeth. 
d  d  The  legs  armed  with  fharp  claws. 
e  e  The  little  bags,  or  cafes  of  the  wings. 
f f  The  divifions  of  the  abdomen, 
g  The  flings,  or  prickles  of  the  tail. 

FIG.  V. 

The  Nymph-Vermicle  of  the  middle  fized  Dragon- 

fly- 

a  The  lips  and  teeth.  b  The  hairy  legs. 
c  The  little  bags,  or  cafes  of  the  wings. 
d  The  flings,  or  plickles  of  the  tail. 


FIG.  VI. 
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F  I  G.  vi. 

The  Nymph-Vermicle  of  a  fingular  kind  of  a 
Dragon-fly. 


a  The  horns.  b  b  Six  long  legs. 
c  The  little  bags,  or  cafes  of  the  wings. 
d  The  hairy  belly. 

e  The  triangular  appendages  of  the  belly. 

F  I  G.  VII. 

The  Nymph-Vermicle  of  the  fmalleft  Dragon-fy , 
found  common  in  Holland . 

T  A  B.  XIII. 

FIG.  I. 

The  Worm  of  the  Ephemerus ,  of  the  firjl  years 
growth ,  three  quarters  of  a  Dutch  inch  long , 
in  which  is  not  the  leafl  appearance  of  wings  j 
but  the  five  gills  are  vifible  on  the  back ,  from 
whence  come  in  fight  the  ten  lower  rowing 
fins . 

F  I  G.  II. 

The  Worm  of  the  Ephemerus  of  the  fccond  years 
growth ,  five  thirds  of  an  inch  long  j  the  little 
bags  or  cafes  in  which  the  wings  are  enclofed . 

F  I  G.  III. 

The  Worm  of  the  Ephemerus  of  the  third  years 
growth,  a  female ,  about  two  inches  and  a  half 
long ;  provided  with  the  little  bags  or  cafes  of 
the  wings ,  which  are  now  vifible . 

F  I  G.  IV. 

The  largejl  Worm  of  the  Ephemerus ,  in  which  all 
the  parts  elegantly  and  difiinBly  appear , 

a  The  eyes,  which  are  twice  as  large  as  thofe 
of  the  female  worm. 

b  b  The  horns,  and  the  diftindl  articulations 
of  them. 

c  The  forceps,  mouth,  or  dentated  jaws,  by 
which  they  dig  into  the  earth. 
dd  The  firft,  fecond,  and  third  pair  of  legs, 
with  their  articulations  or  joints. 
e  The  little  bags  or  cafes  of  the  wings,  which 
enclofe  the  firft  pair  of  wings,  like  a  tender 
little  flower,  (hut  up  in  its  cup. 
ff  The  gills,  perpetually  fluttering,  very  white 
and  limpid,  and  covered  with  innumerable 
fine  hairs. 

g  Three  briftly  hairy  tails,  with  their  appen- 
dagee. 

The  rowing  fins  in  Fig .  I.  and  III.  may  alfo 
be  feen. 

FIG.  V. 

Oblong  or  hollow  tubes ,  or  cells,  made  in  the  mud 
or  clay ,  in  which  the  W mm  of  the  Ephemerus 
creeps ,  and  is  moved  and  nourifhed. 

a  a  The  tubes  made  in  the  mud  by  the  largeft 
worm. 


b  b  The  tubes  that  are  followed  out  by  the 
fmalleft  worms. 

F  I  G.  VI. 

‘The  male  Ephemerus  freed  from  the  firft  exuviae , 
or  fkin ,  entirely  ftript  of  its  former  likenefs  of 
a  Worm. 

F  I  G.  VII. 

The  Worm  of  the female  Ephemerus ,  about  to  under¬ 
go  in  a  little  time  its  change ,  in  which  may  be 
feen  the  wings  through  their  little  bags  or  cafes. 

a  a  The  little  (heaths,  cafes,  or  bags  of  the 
wings,  through  whofe  fmooth  external  little 
membranes  may  be  feen  diftin&ly,  the  folded 
wings  lying  hid  within  them. 

F  I  G.  VIII. 

A  female  Ephemerus,  flript ,  on  the  furface  of  the 
watery  of  its  fkin ;  and  quitting  the  form  of  a 
fwimming  Worm  is  changed  into  a  flying  infeff. 

F  I  G.  IX. 

The  manner  how  the  wings  expand  themfelves . 
But  in  the  following  XIVth  Tab.  Fig.  I.  un¬ 
der  let.  £  £  £  may  be  feen  the  natural  foldings 
of  the  wingSy  which  here  feparate  by  degrees 
one  from  another. 

FIG.  X. 

The 1  fame  wing ,  firfi  fmoothing  its  ferpentine 
foldingSy  afterwards  its  oblong  folds. 

F  I  G;  XI. 

The  fame  wing  not  entirely  expanded. 

F  I  G.  XII. 

The  male  EphemeruSy  employed  in  changing  its 
fkin,  which  is  very  fiowly  completed  on  dry 
land.  Flere  half  the  body  is  now flript  of  its fkin. 
The  fkin  is  ftript  off  the  beady  thorax ,  and 
legs y  in  the  fame  manner  as  we  draw  our  feet 
out  of  our  fljoes-,  but  as  to  the  wings,  the  Jkin 
is  drawn  off  them  in  fuch  a  manner ,  that  the 
infide  is  turned  outward. 

F  I  G.  XIII. 

A  male  EphemeruSy  which  has  almoft  gone  through 
the  change  of  its  fkiny  fo  that  its  double  external 
wings  aud  tail  might  be  taken  only  for  a  flender 
part  as  yet  to  be  caft  off. 

F  I  G.  XIV. 

The  very  flender  caft  Jkins  of  the  EphemeruSy  which 
do  not  retain  the  form,  as  here  reprefented, 
becaufe  the  parts  in  which  the  wings  were  in¬ 
cluded,  are  commonly  wrinkled,  and  by  that 
means  change  the  form . 


FIG.  XV, 
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F  I  G.  xv. 

A  male  Ephemerus ,  which  has  caft  both  its  Jkins, 
changed  into  a  flying  inf  eel  j  whofe  legs ,  which 
in  the  wormftate  were  Jhort ,  are  now.  as  long 
again  as  they  were ,  bat  the  tails  which  were 
before  twice  that  length ,  are  now  become  three 
times  as  long. 

TAB.  XIV. 

FIG.  I. 

A  diffettion  of  the  Worm  of  the  Ephemerus. 

a  a  The  pulmonary  tubes,  or  two  air  trunks, 
running  along  each  fide  of  the  body. 
b  b  The  tubes  reaching  to  the  brain  and  nerves. 
d d d d  d  The  pulmonary  tubes  tending  to  the 
mufcles  of  the  abdomen,  from  one  fide ; 
but  from  the  other  fide  are  feen,  at  the  fame 
letters,  the  naked  mufcles  of  the  abdomen, 
with  their  tubes,  alfo  the  oblique,  afeending 
and  draight  mufcles,  hidden  partly  under 
the  former. 

ee  e  The  air  pipes,  or  tubes,  running  to  the 
fpinal  marrow. 

f  fff  f  f  The  a*r  pipes  didributed  through  the 
fmall  guts,  or  feminal  vedels  of  the  male. 
One  of  them  reprefented  in  its  natural  fitua- 
tion,  and  another  of  them  removed  out  of 
the  body,  and  reprefented  magnified  more 
than  the  other. 

ggggg  The  air  pipes  diftributed  to  the  gills. 
Only  two  of  the  gills  are  here  reprefented, 
the  other  ten  being  cut  off,  to  give  an  op¬ 
portunity  of  feeing  the  ten  rowing  fins  under¬ 
neath  them.  See  let.  rrrr. 
h  The  air  pipes  running  to  the  lowed;  parts  of 
the  inteftines,  and  alfo  to  the  fpermatic  vef- 
fels  placed  near  them,  y  v. 
i  i  i  The  air  pipes  which  fupply,  refrefh,  and 
nourifh  the  fat,  membranes,  and  fkin  with 
air. 

k  k  The  air  pipes. 

pppp  Three  exraordinary  air  pipes  difpatched 
beyond  the  body,  towards  the  gills,  cut  off. 
q  q  The  middle  of  the  three  firffc  pipes,  being 
black,  but  about  the  middle  fhining  with 
white,  in  fuch  a  manner,  that  the  black  line 
of  the  gills  appears  as  if  marked  with  a  white 
point  oppofite. 

rrrr  The  five  rowing  fins  ffretched  out  from 
each  fide  of  the  body,  with  flrong  briftly 
hairs,  of  an  obfeure  yellow  gold  colour, 
s  s  A  feathery  little  part  fituated  underneath  the 
firfi;  pair  of  gills. 

y  yy  y  The  fpinal  marrow,  confiding  of  eleven 
knots  or  fwellings,  from  which  fpring  the 
nerves  that  are  didributed  through  the  whole 
body.  See  Fig.  VI.  Tab.  XV. 
z  z  The  parts  to  which  the  fpinal  marrow  is 
fadened,  by  the  means  of  drong  ligaments. 

*  *  The  optic  nerves,  derived  from  the  brain, 
or  origin  of  the  fpinal  marrow,  where  it 
forms  the  fird  knot  or  fwelling. 


of  the  T  A  B  L  E  S. 

« «  The  mufcles  of  the  bread,  employed  in 
moving  the  legs. 

f3  £  The  mufcles  of  the  bread,  employed  in 
moving  :he  wings,  cut  off 
n  Two  little  parts,  which  I  take  for  the  fper¬ 
matic  vedels  of  the  male. 

J  The  draight  gut  cut  off,  in  Tab.  XV  Fig.  V. 

that  it  may  be  the  more  perfectly  feen. 

E  E  E  The  extremely  artificial  folding  of  the 
wing,  whild  it  yet  lies  in  its  cafe  or  (heath, 
k  k.  being  very  eafy  to  be  unfolded.  See 
Fig.  IX.  X.  XI.  Tab.  XIII. 

F  I  G.  II. 

All  the  parts  juft  now  reprefented  in  their  natu¬ 
ral  fze. 

TAB.  XV. 

FIG.  I. 

/  /  Some  branches  of  the  air  pipes  which  run 
to  the  ovary  of  the  Ephemerus. 
mm  mm  The  fame  air-pipes  running  into  and 
over  the  membrane  inveding  the  ovary. 
c  c  The  mufcles  employed  in  moving  the  fix 
gills  and  five  rowing  fins,  placed  on  each  fide 
of  the  body. 

ff  The  domach  and  intedines,  which  are  vi- 
fible  through  the  membranes  of  the  ovary. 
See  Fig.  V.  of  this  Table. 
i  i  The  mufcles  of  the  draight  gut  employed 
in  voiding  the  feces. 

F  1  G.  II. 

The  little  eggs  of  the  Ephemerus)  as  they  appear 

to  the  naked  eye. 

F  I  G.  III. 

The  double  ovary  of  the  Ephemerus ,  conffting  of 
innumerable  little  eggs. 

F  I  G.  IV. 

0000  Some  air  pipes  leading  to  the  heart  of 
the  Ephemerus,  partly  cut  off. 
tt  Part  of  the  heart,  like  an  oblong  tube, 
which  is  fomewhat  fwollen  on  each  fide. 
ww  Some  air  pipes  cut  off,  leading  towards 
the  heart,  and  then  to  other  parts. 

OC  t  /C  oc  The  parts  in  which  the  tube  of  the 
heart  fwells  up  a  little. 

FIG.  V. 

a  Part  of  the  oefophagus  or  gullet,  cut  off  near 
the  domach 

b  The  pylorus  of  the  domach 
c  The  domach  itfelf,  with  certain  air  pipes, 
which  creep  all  over  it. 

d  d  The  fmall  gut  continued  from  the  domach. 
e  The  thick  gut  or  colon,  didinguifhing  itfelf 
by  fome  little  oblong  tranfparent  channels  or 
furrows. 


ƒ  The 
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f  Theflraight  gut  elegantly  folded,  or  wrinkled. 

g  Certain  femilunar  little  valves  of  the  fmall 
gut. 

4  5  6  7  8,  &c.  Eleven  annular  fedtions,  into 
which  the  body  is  divided. 

F  I  G.  VI. 

The  brain ,  fpinal  marrow ,  and  the  nerves ,  fpring- 
ing  from  thence ,  according  as  they  are  placed 
in  the  living  Ephemeras. 

12  3,  &c.  The  natural  fituation  of  the  fpinal 
marrow  in  the  body  of  the  Ephemerus.  At 
the  fame  time  is  fhewn  how  the  annular  in- 
terfedfions  are  placed. 

F  I  G.  VII. 

n  Air  pipes  together  with  a  part  of  the  ovary, 
drawn  out  of  the  body,  the  more  conve¬ 
niently  to  fhew  how  thefe  pipes  flick  fail;  to 
the  eggs. 

g  The  eggs,  of  a  plain  round  oblong  figure. 
TAB.  XVI. 

No.  I  The  Ant’s  egg  delineated  in  its  natural 
fize,  or  the  Worm  of  the  Ant  in  its  firft  fkin 
or  coat,  wherein  it  is  called  an  egg ;  which 
is  exhibited  in  the  firft  figure  magnified. 

II.  The  beforementioned  covering,  being  quit¬ 
ted  by  the  Worm  of  the  Ant,  is  rolled  up  as 
into  an  inviiible  point. 

III.  The  Worm  of  the  Ant  come  forth  from  the 
egg,  with  its  parts  imperfedt ;  delineated  in 
its  natural  fize  and  fituation.  Figure  the 
fecond  reprefents  it  magnified  by  the  mi¬ 
cro  fcope. 

IV.  The  lame  Worm  at  the  full  period  of  its 
increafe,  all  the  parts  of  the  Ant  being  con¬ 
tained  hidden  within  it.  Figure  the  third 
fhews  it  as  magnified. 

V.  The  fame  Worm  ftript  of  its  fkin,  and  now 
called  a  Nymph. 

VI.  The  fame,  having  quitted  the  form  of  a 
Nymph,  changed  to  a  real  and  perfedt  Ant. 

F  I  G.  I. 

The  egg  of  the  Ant  magnified. 

F  I  G.  II. 

The  Worm  of  the  Ant,  as  delineated  under  the 
micro  fcope,  with  its  head  bent  towards  the 
brcajl  -,  called  improperly  the  egg  of  the  Ant. 

F  I  G.  III. 

The  former  Worm,  having  arrived  at  its  full  big - 
nefs,  about  to  quit  by  and  by  it  skin,  in  order  to 
be  changed  into  a  Nymph.  This  is  alfo  larger 
than  naturally. 


F  I  G.  IV. 

The  Nymph  of  the  Ant  delineated  by  the  afffance 
of  the  microfcope,  which  is  reprejènted  No.  V. 
in  its  natural  fize. 

FIG.  V. 

The  fame  Nymph,  lying  on  its  back ,  magnified . 

F  I  G.  VI. 

The  fame  Worm  delineated  again,  as  it  appears 
under  the  microfcope  and  all  it  parts  difiin- 
guijhed  by  annexed  letters. 

a  a  The  two  eyes  in  the  head,  b  The  teeth. 
c  c  The  horns,  folded  near  the  legs,  upon  the 
breafl. 

d  d  The  firft  pair  of  legs. 
e  e  Another  pair  of  legs,  vifible  under  the  firft* 
ff  The  third  pair,  laid  on  the  belly. 
g  The  rings  of  the  belly,  and  margin  or  border 
of  the  belly. 

FIG.  VII. 

The  Ant  having  completed  all  its  labours,  and 
now  attained  the  full  maturity  and  flrength  of 
it  age,  exhibits  the  number  of  its  parts  and 
limbs  complete. 

a  The  teeth  of  the  Ant,  in  which  it  carefully 
carries  its  Vermicle,  or  little  Worm, 
b  b  The  two  very  black  eyes. 
c  c  The  horns,  of  a  light  red  colour. 
d  The  fix  fharp  pointed  prominences,  into 
which  the  rings  of  the  thorax  divide  them- 
felves. 

e  The  loins,  confining,  as  it  were,  of  three 
knotty  joints  or  vertebra. 
ff  Six  hairy  legs,  compofed  of  four  joints. 
g  The  fhining  hairy  abdomen. 

F  I  G.  VIII. 

The  male  Ant,  in  its  natural  fize , 

F  I  G.  IX. 

The  male  Ant ,  delineated  as  magnified ,  in  which 
all  the  parts  are  diftinclly  reprefented. 

a  The  teeth,  a  little  lefs. 
b  The  eyes,  on  the  contrary,  larger. 
c  c  The  horns. 

d  d  Four  wings,  peculiar  to  the  male,  the  firfi: 
pair  of  which  are  much  ftronger  and  larger 
than  the  hinder  ones. 
e  The  loins,  and 

f  The  belly  are  both  differently  formed  than 
thofe  parts  are  in  the  working  Ants. 

FIG.  X. 

The  female  Ant ,  in  its  natural  fize. 


E 
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fig.  XI. 


The  female  AM,  refirefented  magnified ;  that  the 
external  difference  between  it  and  the  other  kind 
may  be  made  to  appear. 


a  The  teeth. 
c  c  The  horns. 
e  e  The  legs. 
g  The  belly. 


b  b  The  eyes. 

d  The  thorax. 
ƒ  The  loins. 


F  I  G.  XII. 


The  little  bag  or  cafe ,  in  which  the  Worm  of  the 
Ant ,  being  Jhut ,  is  changed  into  a  Nymph  ; 
as  yet  entire ,  and  of  its  natural  fize. 

F  I  G.  XIII. 

‘The  fame,  opened. 


F  I  G.  XIV. 


i  i  The  two  lower  wings,  which  are  lefs  than 
the  former. 

k  k  The  two  foremofl  legs. 

/  l  The  two  middle  legs. 
m  m  The  two  hinder  legs,  larger  than  the 
former  ones,  and  that  particular  part  of  them 
which  we  call  the  foot. 
n  n  The  claws  of  the  feet. 
o  o  Part  of  the  hinder  legs,  which  is  called  the 
fhank,  the  foot  of  which  of  one  extreme 
part,  is  joined  to  another  part  called  the 
thigh. 

The  abdomen,  q  The  aculeus  or  fling. 

F  I  G.  III. 

T he  female  Bee ,  commonly ,  but  improperly ,  called 
the  king.  By  comparing  this  with  the  common 
or  working  Bee ,  reprefented  in  the  laft  figure , 
and  with  that  of  the  male  in  the  following 
figure ,  the  difference  between  the  three  kinds 
may  be  cbjerved. 


Another  kind  of  Adit ,  found  in  Holland. 


F  I  G.  IV. 


F  I  G.  XV. 

A  fixth  kind  of  Ant ,  found  dlfo  in  Holland. 

F  I  G.  XVI. 

The  largeft  kind  of  Ant,  found  at  the  Cape  of 
good  Hope. 


The  male  Bee ,  which  differs  from  both  the  female 
and  working  Bee. 

FIG.  V. 

The  probofcis  of  the  Bee ,  with  its  parts  as  repre- 
fented  by  the  microfcope. 


TAB.  XVII. 

Which  reprefents  Bees. 

FIG.  I. 

The  common  or  labouring  Bee,  whofe  external 
parts ,  are  particularly  defcribed  in  the  follow¬ 
ing  figure. 

F  I  G.  II. 

The  fame  labouring  Bee,  in  which  all  its  external 
parts  are  difiindlly  pointed  out  by  annexed 
letters. 

a  a  The  two  oval  eyes  of  this  Bee,  which  are 
much  fmaller  than  thofe  of  the  male  Bee. 

b  The  particular  little  eyes,  placed  in  the  mid¬ 
dle  between  the  two  former  larger  ones. 

c  c  The  antennae  or  horns. 

d  A  kind  of  horny  or  bony  lip,  which  is  not 
obvious  in  the  males, 

ee  Two  long  teeth,  which  are  fhorter  in  the 
female,  and  very  fmali  and  fhort  in  the 
male  Bees. 

ƒ  The  long  probofcis  or  trunk,  which  is  much 
fhorter  in  the  male. 

g  The  thorax  is  roundifh,  and  in  the  upper 
fide  of  the  hinder  part  it  is  provided  with  a 
fomewhat  prominent  margin  or  border, 

h  h  The  two  upper  wings. 


a  a  The  firfl  pair  of  joints  of  the  probofcis, 
which  are  partly  of  a  fubflance  between, 
horn  and  bone,  and  partly  of  a  membrana¬ 
ceous  fubflance,  and  here  and  there  are  co¬ 
vered  with  rough  hairs.  This  cut  repre¬ 
fents  them  a  little  drawn  in,  and  in  readi- 
nefs  to  move  the  probofcis  backwards,  and 
withal  to  comprefs  and  cover  it  5  and  likewife 
to  force  the  honey  through  it  towards  the 
flomach. 

b  b  The  air-tubes,  diflributed  through  that 
part  of  the  probofcis,  which  is  of  a  fubflance 
between  horn  and  bone*  and  which,  by  be¬ 
ing  tranfparent,  affords  a  view  of  them. 
c  c  The  extremities  of  the  firfl  pair  of  joints  ; 

thefe  extremities  are  a  little  crooked. 
d  d  The  articulation  of  thefe  joints  with  the 
root  of  the  probofcis. 

e  e  The  next  pair  of  joints  belonging  to  the 
probofcis,  conflrucfted  much  after  the  fame 
manner  with  the  firfl.  This  fecond  pair 
greatly  affifl  the  probofcis  in  its  fusions. 
f  f  The  lower  articulation  of  thefe  joints,  of 
a  pretty  considerable  length. 
g  g  The  two  upper  articulations  of  the  fame 
joints,  which  are  fhorter. 
h  h  The  third  pair  of  joints  forming  the  pro¬ 
bofcis,  which  are  fomewhat  of  a  fubflance 
between  bone  and  horn,  but  for  the  greatefl 
part  membranaceous,  and  likewife  covered 
with  rough  hair.  Thefe  joints  alfo  are  of 
fervice  to  the  probofcis  in  fucking  the  honey, 

which 
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which  they  likewife  help  to  forward  towards 
the  ftomach. 

i  The  feventh  joint  of  the  probofcis,  being  a 
fingle  one  j  or  the  probofcis  itfelf,  confifting 
partly  of  a  membranaceous  fubftance,  and 
partly  of  a  fubftance  between  bone  and  horn. 

It  is  the  underfide  of  it  that  I  have  here  re¬ 
prefen  ted,  as  it  may  be  fuppofed  to  appear, 
on  turning  the  Bee  upon  its  back. 

k  k  Part  of  the  probofcis  itfelf,  of  a  fubftance 
between  bone  and  horn,  conftrudted  in  fuch 
a  manner,  that  the  Bee  can  feperate  it  from 
the  main  body  of  the  probofcis,  and  give  it 
a  circular  form. 

/  The  gullet  reprefented  cut  off. 

m  The  membranaceous  part  of  the  probofcis 
itfelf,  which  lies  beautifully  folded  up  under 
the  other  portion  of  the  probofcis  juft  now 
mentioned,  as  confifting  of  a  fubftance  be¬ 
tween  bone  and  horn. 

n  n  The  part  of  the  probofcis  which  confifts  of 
a  fubftance  between  bone  and  horn,  tending 
inwardly,  and  forming,  as  it  were,  a  nar¬ 
row  channel. 

0  o  The  fore  extremity  of  the  probofcis  cover¬ 
ed  with  crooked  hairs,  and  furnifhed  with  a 
little  head,  in  which  there  is  a  hole  that 
feems  to  be  the  cavity  of  the  membranaceous 
part. 

p  That  part  of  the  probofcis,  which  confifts  of 
a  fubftance  between  bone  and  horn,  divided 
at  its  fore  extremity  into  two  fhanks. 

q  q  q  Three  very  black,  but  fhining,  joints  of 
the  probofcis,  of  a  fubftance  between  bone 
and  horn,  and  forming  the  lower  part  of  the 
probofcis.  The  middle  of  thefe  joints  is  the 
fheath  or  cafe  of  the  probofcis,  and  is  fur- 
nifhed  with  mufcles,  which  belong  to  the 
fecond  pair  of  joints  e  e  of  this  organ.  But 
the  two  extreme  joints  of  the  part  now  be¬ 
fore  us,  contain  mufcles  that  adminifter  to 
the  firft  pair  of  joints  a  a. 

r  r  r  r  The  articulations  by  which  the  three 
joints  q  q  q  are  united  with  the  parts  of  the 
head. 

s  s  The  ftrong  mufcles  ferving  to  move  inwards 
the  probofcis,  its  joints  and  fheath. 

t  A  thin  tranfparent  membrane,  through  which 
the  mufcles  s  s  may  be  difcerned. 

F  I  G.  VI. 

More  dijli  nelly  exhibiting  in  what  manner  that 
part  of  the  probofcis ,  which  confifts  of  a  jub- 
fiance  between  bone  and  horn ,  and  which  is  re¬ 
prefented  wider  the  letters  k  k  Fig.  V,  can  form 
itfelf  into  a  circle ,  and  dilate  the  membrana¬ 
ceous  parts  of  the  probofcis  at  the  time  of 
its  J'u 51  ion. 

a  a  a  That  portion  of  the  probofcis,  which 
confifts  of  a  fubftance  between  bone  and 
horn.  This  part  is  much  blacker  and  ftronger 
in  the  middle  cf  it  than  elfewhere,  as  is  very 
difcernible. 


b  The  circular  form  or  bending  which  that 
part  acquires  at  the  time  of  fuótion. 
c  c  c  c  The  expanlion,  in  form  of  a  fail,  of  the 
membranaceous  part  of  the  probofcis,  that 
lies  folded  up  under  the  other  part  that  con¬ 
fifts  of  a  fubftance  between  bone  and  horn. 
The  former  part  acquires  the  faid  form,  when 
the  latter  projects  itfelf  in  that  of  a  circle. 
d  The  papillae,  or  glandalous  protuberances  of 
the  membranaceous  part  of  the  probofcis. 
Thefe  particles  appear  moft  vifible  when  the 
faid  part  is  expanded. 

e  The  place  where  that  part  of  the  probofcis, 
which  confifts  of  a  fubftance  between  bone 
and  horn,  tends  inwardly,  and  uniting  with 
the  remaining  hairy  part  of  the  probofcis, 
forms,  as  it  were,  a  narrower  channel. 
f  The  fore  extremity  of  the  probofcis,  covered, 
as  it  were,  with  crooked  hairs,  and  perfo- 
forated  in  the  middle. 

g  The  hairs  of  the  probofcis,  which  are  not 
of  an  equal  thicknefs,  but  fomewhat  bigger 
near  the  roots. 

F  I  G.  VII. 

The  probofcis  of  a  Wafp ,  viewed  on  its  lower 

fide. 

a  Part  of  the  probofcis  of  a  horny  fubftance, 
which  conftitutes  the  lower  part  of  the  in- 
feót’s  head.  This  part  is  covered  with  hair 
on  its  fides,  and  is  all  of  a  fhining  black, 
except  two  yellow  fpots. 
b  b  c  Three  horny  particles  or  joints,  which 
ferve  in  a  manner  to  form  the  root  of  the 
probofcis.  The  two  lateral  bb  contain  the 
mufcles,  that  govern  the  briftles  d  d ;  but 
the  middle  joint  c  ferves,  as  it  were,  for  a 
cafe  or  fheath  to  the  probofcis. 
d  d  d  d  Four  articulated  briftles,  which  aflift 
the  probofcis  in  its  fusions. 
e  e  The  place  where  the  teeth  are  broken  off. 
f  The  probofcis  itfelf,  adorned  with  four  beau-  ° 
tiful  white  particles,  or  rather  protuberances, 
that  terminate  in  little  round  knobs. 

F  I  G.  VIII. 

The  hair  of  a  Bee,  as  it  appears  through  the 
microfcope ,  in  the  form  of  a  feather. 

^  The  ftem,  as  it  were,  of  the  feather. 
b  b  The  fmaller  lateral  branches  fpringing  from 
the  ftem. 

c  The  hairy  extremity  of  the  ftem. 

F  I  G.  IX. 

The  lungs  of  the  Bee. 

a  a  The  pulmonary  veficles  of  a  white  colour. 
b  b  &c.  The  little  tubes  branching  from  thefe 
veficles  ;  they  confift  of  fpiral  rings,  which 
in  this  place  are  always  open. 
c  c  &c.  Other  veficular  dilatations  of  the  pul¬ 
monary 
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monary  tubes,  which  again  degenerate  into 
the  tubes  d  d  &c. 

e  e  &c.  Ramifications  of  the  pulmonary  tubes 
difitributed  through  the  body. 
ƒ  ƒ  Two  places,  where  the  greater  pulmonary 
veficles  have  a  diredt  communication  with 
each  other. 

FIG.  X. 

<fhe  pulmonary  tube ,  which  confijls  of  rings ,  and 
is  here  reprefented  as  it  appears  when  drawn 
out ,  the  better  to  exhibit  the  jpiral  courje  of 
theje  rings . 

TAB.  XVIII. 

FIG.  I. 

Tlhe  internal  parts  of  a  Bee, 
a  The  gullet. 

b  The  domacb,  furnidied  with  flefhy  fibres. 
c  The  pylorus,  confiding  of  nodules,  and  full 
of  a  fubdance  of  a  yellowifh  red  colour. 
dd  The  fmall  gut,  very  fpacious  or  wide,  full 
of  mufcles,  and  furnifhed  with  valves. 
eee  The  vafa  crocea,  or  yellow  gut-veflels; 
being  an  infinite  number  of  little  inteftines 
mod  intricately  connedted,  and  mod  firmly 
united  with  the  narrowed  part  of  the  fmall 
gut. 

f  The  narrow  part  of  the  inteftine. 
g  The  fudden  dilatation  of  the  intedine,  that 
fucceeds  the  conftrudtion  of  it  juft  now  men¬ 
tioned.  In  this  place  the  inteftine  looks  like 
a  membrane,  and  exhibits  fix  protuberant 
glandulous  particles  on  its  inner  furface,  as 
bed  appears  by  the  particular  figure  placed  at 
one  fide  of  that  now  under  our  confideration. 
h  h  The  faid  fix  glandulous  particles,  as  they 
appear  more  plainly  on  opening  the  intedine 
that  contains  them. 

i  The  place  where  the  inteftine,  after  dilating 
itfelf,  narrows  a  fecond  time.  I  have  given 
a  particular  figure  to  illuftrate  this  narrowing. 
k  The  place  where  this  inteftine  appears  full  of 
folds,  like  a  rumpled  piece  of  linnen. 

/  The  ftraight  gut,  over  which  the  ding  lies. 
m  m  The  hinder  part  of  the  lad  abdominal 
ring,  which  is  covered  with  hair,  and  gives 
a  paflage  to  the  ftraight  gut. 
n  n  Six  particles  or  joints,  of  a  fubftance  be¬ 
tween  bone  and  horn,  which  are  articulated 
with  the  fhanks  of  the  ding. 
oo  Two  appendages  always  found  along  with 
the  ding,  and  placed  on  each  fide  of  the 
ding  and  the  ftraight  gut. 
p  The  bag  containing  the  poifon,  which  the 
Bee  injedts  into  the  wound  made  by  the  ding. 
q  q  The  blind  extremities  of  the  tube  that  ferves 
to  fecrete  the  poifon,  and  afterwards  conveys 
it  to  the  bag  that  is  to  contain  it. 

F  I  G.  II. 

Reprefenting  the  fling ,  and  all  its  parts, 
a  The  ding,  compofed  of  a  (heath  or  cafe,  an1^ 
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two  fhanks,  united  to  each  other,  and  ter¬ 
minating  in  a  diarp  point,  fo  as  to  look  like 
a  fingle  part. 
b  The  poifonous  bag. 

c  The  tube  that  ferves  to  convey  the  poifon 
from  its  bag,  to  the  thicked  part  of  the 
ding’s  fheath. 

d  d  The  two  dianks  of  the  ding,  mutually 
conveying  to  each  other. 
e  e  The  fheath  of  the  ding. 
f  f  The  thicked  end  of  the  dieath,  where  the 
tube  opens  into  it,  by  which  it  receives  the 
infedt’s  poifon. 

g  The  extreme  point  of  the  ding,  formed  by 
the  two  dianks  of  that  organ,  that  are  in  this 
place  clofely  united. 

hh  The  beards  with  which  the  dianks  of  the 
ding  are  armed  at  their  extremities. 
e  The  tube  that  ferves  to  fecrete  the  poifon, 
which  it  difcharges  into  the  poifon-bag. 
k  k  The  two  blind  extremities  of  faid  tube. 

1 1 1 1 1 1  Three  pair  of  cartilages,  of  different 
forms,  which  are  for  the  mod  part  of  a  deep 
black,  and  articulated  among  themfelves,  and 
with  the  fhanks  of  the  ding. 
m  m  Two  other  cartilages  lefs  confpicuous  than 
the  former,  with  one  pair  of  which  they  are 
articulated.  Thefe  two  cartilages  m  m,  are 
almoft  entirely  of  a  membranaceous  fub¬ 
ftance. 

nnnnnnnn  Eight  places  in  which  the  fore¬ 
going  cartilages  are  articulated  among  them¬ 
felves,  and  with  the  dianks  of  the  ding  d  d. 
oooo  Four  mufcles  ferving  to  move  the  ding 
different  ways,  by  the  afildance  of  the  fame 
cartilages. 

p  p  Two  mufcles  which  draw  the  fhanks  of  the 
ding  into  its  fheath. 

'q  q  Two  appendages  of  the  ding  which  are 
moved  along  with  it,  and  feem  to  anfwer  no 
other  purpofe  but  that  of  ornament. 

F  I  G.  III. 

Which  again  exhibits ,  but  in  a  more  diflinB  man¬ 
ner,  the  fling  and  other  parts  relating  to  it. 

a  The  thick  or  blunt  extremity  of  the  ding’s 
dieath,  into  which  the  infedt  fheds  its  poifon. 
b  The  fharp  extremity  of  the  ding’s  fheath,  to 
which  the  poifon  runs,  under  the  dianks. 
c  c  The  place  where  the  channel  of  the  fheath 
grows  narrower,  the  better  to  retain  the 
dianks  that  are  within  it,  in  their  proper  fitu- 
ation.  This  particular  may  be  dill  better 
difcerned  under  the  letters  d  d. 
d d  The  fhanks  of  the  ding  laid  up  within  the 
channel  of  the  dieath,  and  beautifully  re¬ 
tained  in  their  proper  fituation  by  the  two 
procefius  of  the  dieath,  already  taken  notice 
of  under  the  letters  c  c. 
eee  The  borders  or  edges  of  the  ding’s  dieath, 
which  are  turned  in,  and  received  by  the 
channels  of  the  ding’s  dianks,  and  not  only 
ferve  to  retain  the  ding  in  it’s  fheath,  but 
likewife  allow  it  leave  to  move  freely. 

ƒ  One 
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f  One  of  the  fling’s  fhanks  put  fomewhat  more 
forward  within  the  fheath  than  the  other 
(hank  ;  but  after  fuch  a  manner,  however, 
that  the  fling’s  point  ftill  remains  entirely 
within  the  fheath. 

g  The  other  (hank  of  the  fling,  lying  higher 
within  the  fheath.  We  may  here  fee  by 
what  means  the  fling,  left  in  the  wounds 
made  by  it,  penetrates  deeper  and  deeper. 
h  The  hollow,  cavity  or  channel  of  the  fling’s 
fheath,  when  wideft. 

i  The  narroweft  part  of  the  faid  hollow,  ca¬ 
vity,  or  channel. 

k  One  of  the  fling’s  fhanks  reprefented  by  it- 
felf,  fo  as  to  exhibit 

/  /  The  cavity  or  channel  within  which  the 
edge  of  the  fheath  is  received,  fo  as  to  afford 
the  fhank  a  free  motion. 
m  A  fegment  of  the  fhank  cut  off  tranfverfely, 
to  give  a  better  view  of  the  fhank's  cavity  or 
channel. 

n  The  fame  channel  or  cavity,  as  it  appears  in 
the  other  branch. 

o  The  extremity  of  the  fhank’s  channel  or  ca¬ 
vity. 

p  Ten  crooked  heads  or  beards,  with  which 
each  fhank  is  generally  furnifhed. 
q  q  q  Other  lefs  confiderable  hooks  or  beards. 
r  r  r  Certain  procelles  of  a  fomewhat  cartila¬ 
ginous  fubftance,  and  ferving,  inftead  of 
mufcles,  to  move  the  fhanks. 
s  s  s  The  fmooth  unbearded  lides  of  the 
fhanks,  by  which  they  join  each  other. 

1 1 1  The  hinder  parts  of  the  fhanks,  or  the 
ligaments  by  which  they  are  thruft  out. 
v  v  Two  places  in  which  the  fling  appears  as 
if  there  was  a  joint  in  it.  But  this  appear¬ 
ance  is  entirely  owing  to  the  air,  which 
makes  it  appear  uneven  :  the  poifon  flicking 
to  the  fheath. 
x  The  poilon  bag. 

y  The  tube  which  conveys  the  poifon  of  the 
bag. 

z  The  tube  by  which  it  difcharges  its  poifon. 

F  I  G.  IV. 

The  poifon  bag  of  the  Wafpt  and  the  Hornet ,  with 
the  other  parts  belonging  to  it. 

a  The  poifon  bag 

b  The  tube  by  which  the  faid  bag  fheds  its 

c  c  The  two  tubes  inferted  into  the  hinder  part 
of  the  poifon  bag,  into  which  they  difcharge 
the  poifon.  In  the  Bee  there  is  but  one  tube 
to  anfwer  this  purpofe. 

d  d  d  Swellings  here  and  there  in  the  laft  men¬ 
tioned  tubes. 

e  e  The  ends  of  the  tubes  fomewhat  thicker 
than  any  other  part. 

FIG.  V. 

Reprefenting  the  manner ,  in  which  the  Bee's 
poifon  may  be  extracted  or  gathered, 
a  A  flender  glafs  tube  ferving  to  receive  the 
poifon. 
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b  The  point  of  the  fling  placed  within  thft 
tube,  and  pouring  into  it  the  poifon  fqueezed 
by  the  fingers  out  of  the  poifon-bag. 

TAB.  XIX. 


FIG.  L 

The  Bee's  heart ,  with  the  parts  belonging  to  it. 

a  a  Part  of  the  heart  feated  in  the  upper  regiort 
of  the  abdomen. 

b  b  b  Pulmonary  tubes  running  towards  each 
fide  of  the  heart,  in  which  they  at  laft  ter¬ 
minate. 

c  c  c  c  c  c  Certain  thin  membranes,  that  ferve 
to  keep  the  fat  in  its  proper  place. 

d  d  The  fat  as  it  appears  through  the  faid 
membranes,  which  are  tranfparent. 

e  e  e  The  ovary,  as  it  likewife  appears  through 
the  faid  membranes-. 

f  f  f  f  f  The  mufcular  fibres  broken  off  from 
the  abdominal  rings,  which  they  ferve  to 
govern. 

I  23456  The  fix  abdominal  rings  under 
which  the  heart  is  placed,  as  it  were  in  the 
infed’s  back. 

F  I  G.  II. 

The  ovary  of  the  Bee ,  of  the  Jize  and  form  it  ap¬ 
pears  to  the  naked  eye. ' 

F  I  G.  III. 

The  fame  ovary ,  reprefented  as  it  appears  through 
the  microfcope. 

N.  B.  This  double  ovary  is  compofed  of 
parts  extracted  from  two  different  female 
Bees,  viz.  The  part  a  from  a  full-grown 
impregnated  Bee ;  and  the  part  c  from 
another  Bee  lefs  perfect,  and  not  as  yet 
impregnated.  This  I  did  to  avoid  the 
neceflity  of  two  figures,  where  I  thought 
one  might  be  made  to  anfwer. 

a  Part  of  an  ovary  extracted  from  an  impreg^ 
nated  Bee,  furnifhed  with  an  infinite  num¬ 
ber  of  duds,  that  contain  eggs  of  different 
fizes. 

b  b  The  coalition  of  the  oviduds  of  each  fide, 
where  they  difcharge  their  eggs  into  a  com¬ 
mon  channel  or  dud  for  all  the  eggs  of  that 
fide. 

c  Part  of  an  ovary  extraded  from  a  female  un¬ 
impregnated  Bee.  The  eggs  of  this  part 
differ  greatly  from  thofe  of  the  other  part  a. 

d  A  dilatation  of  the  pulmonary  veficle,  which 
diftributes  its  ramifications,  and  an  infinite 
number  of  air-tubes  through  every  part  of 
the  ovary,  its  duds,  and  even  the  eggs  them- 
felves. 

e  e  The  upper  parts  of  the  oviduds  of  an  im¬ 
pregnated  Bee,  where  they  unite,  and  the 
two  parts  of  the  ovary  bend  towards  each 
other. 

F 
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f  f  The  upper  parts  of  the  oviduóts  of  an  un¬ 
impregnated  Bee,  in  which  they  are  here¬ 
abouts  very  ilender,  contain  but  very  minute 
eggs,  but  which  bend  in  the  fame  manner 
mentioned  in  the  preceding  article. 

g  g  The  eggs  of  the  ovary  of  an  impregnated 
Bee,  which  are  fenfibly  bigger  and  bigger, 
the  nearer  they  approach  the  common  ovi¬ 
duót  of  the  fide,  to  which  they  belong. 

hhh  The  eggs  of  an  impregnated  Bee,  which 
are  in  every  oviduót  almoft  of  the  fame  fize, 
at  the  fame  diftance  from  the  common  ovi¬ 
duót. 

i  i  i  The  eggs  in  the  extremities  of  the  ovi¬ 
duóts  of  an  unimpregnated  Bee’s  ovary. 
Thefe  eggs  are  not  only  very  fmall  in  them- 
felves,  but  fmaller,  paler,  fhorter,  and  more 
delicate  than  thole  in  the  extremities  of  the 
impregnated  Bee’s  ovary. 

k  k  k  k  k  k  The  eggs  in  both  parts  of  the  ova¬ 
ry,  ready  to  fall  into  the  greater  common 
duót. 

1 1 1 1  The  eggs  of  an  unimpregnated  Bee,  dif¬ 
fering  in  fize,  but  very  irrregulary,  fome  of 
thole  furtheft  from  the  common  duót  being 
bigger  than  the  others  that  are  much  nearer, 
contrary  to  what  appears  in  the  impregnated 
Bee,  as  has  been  already  obferved  under  the 
letters  g  g  h  b. 

m  m  The  eggs  in  the  extremity  of  an  impreg¬ 
nated  Bee’s  ovary,  which  are  bigger,  and  of 
an  oblong,  and  more  regular  form. 

nn  Two  common  duóts,  or,  as  it  were,  the 
horns  of  the  uterus,  in  which  all  the  parti¬ 
cular  oviduóts  terminate,  and  pour  their 

eggs. 

N.  B .  Both  thefe  duóts  are  extracted  from 
an  impregnated  Bee,  though  one  of  them 
fupports  the  ovary  of  an  unimpregnated 
one. 

o  o  The  place  through  which  the  fpinal  mar¬ 
row  takes  its  courfe. 

p  p  Part  of  the  common  duót,  more  fpacious 
than  the  reft,  furnifhed  with  mufcles,  or  of 
a  mufcular  conftruótion,  and  within  which 
are  placed 

y  y  y  y  y  y  A  great  number  of  eggs  ready  to 
come  away  j  thefe  eggs  appear  a  little  through 
the  duót,  which  is  tranfparent. 

r  r  r  r  r  Air-tubes,  running  through  the 
horns  and  the  common  duót  of  the  ovary. 

s  The  coalition  of  the  two  common  duóts  or 
horns  into  one  narrower  channel,  which  is 
likewife  mufcular,  and  the  excretory  duót  of 
the  Bees  eggs. 

t  A  globular  or  little  round  part  or  organ,  con¬ 
taining  a  glutinous  matter,  with  which  the 
eggs  are  fmeared  over  before  the  Bee  lays 
them.  The  interior  coat  of  this  bag  is  curi- 
oufly  interwoven  with  an  infinite  number  of 
air-tubes. 

uu  Two  blind  veffels,  that,  after  making  a 
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great  many  turnings,  meet,  and  form  a  fin- 
gle  tube.  This  tube  terminates  in  the  uter¬ 
us,  or  excretory  duót  of  the  eggs,  and  ferves 
perhaps  to  fecrete  the  glutinous  matter  juft 
now  taken  notice  of,  and  to  convey  it  to  the 
bag  deftined  to  receive  it. 
x  The  exitus,  or  end  of  the  uterus,  or  of  the 
excretory  duót  of  the  eggs,  as  yet  not  fuffi- 
ciently  examined. 

y  y  The  external  mufcular  parts  of  the  fling, 
broken  off. 

z  The  poifon-bag,  with 

«  Its  fingle  fecreting  tube,  and 

/3  (2  The  blind  appendages  of  the  faid  tube. 

7  The  tube  by  which  the  poifon  is  difcharged. 

£  The  fling  of  a  female  bee,  naturally  crooked. 
e  £  Two  little  parts  placed  by  the  fides  of  the 
fling,  and  already  taken  notice  of  in  the  ana¬ 
tomy  of  the  working  Bee. 

£  The  ftraight  gut. 

F  I  G.  IV. 

The  ovary  of  a  Wafp. 

a  a  The  oviduóts  of  this  ovary  reprefented  by 
themfelves,  being  feven  of  a  fide. 
b  b  b  The  upper  part  of  the  ovary,  extending 
to  a  very  great  length. 

c  The  bag  containing  a  glutinous  matter,  with 
its  fecretory  veffels.  This  bag  is  fhaped  like 
a  pear. 

d  d  Some  minute  eggs,  of  the  common  oval 
form. 

r  The  meeting  of  the  particular  oviduóts  in  one 
common  oviduót. 

FIG.  V. 

The  egg  of  a  Bee,  reprefented  by  itfelf. 

a  The  egg,  of  its  najnral  fize. 
b  The  fame  egg  feen  with  the  microfcope, 
which  fhews  an  infinite  number  of  air-vef- 
fels,  diftributed  all  over  the  egg’s  furface. 
c  c  The  oviduót  cut  off  at  each  end  of  the 

egg* 

FIG.  VI. 

The  poifon-bag  of  the  Bee ,  of  its  natural  fize . 

b  The  poifon-bag  reprefented  under  the  letter 
z  of  Fig.  III.  as  it  appears  through  the  mi¬ 
crofcope. 

a  Two  blind  appendages  which  ferve  to  fe¬ 
crete  the  poifon,  and  afterwards  meet  fo  as 
to  form 

e  A  fingle  tube,  terminating  in  the  body  of 
the  bag. 

TAB.  XX. 

FIG.  I. 

The  head  of  the  Male  Bee ,  with  the  parts  belong¬ 
ing  to  it,  efpecially  the  eyes,  which  are  here 
reprefented  much  bigger  than  in  nature. 

a  Three  lingular,  or  particular  unequal 

eyes. 
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eyes,  which  in  the  male  Bee  are  placed  in 
the  form  of  a  triangle  between,  but  lower 
than  the  greater  eyes  but  in  the  female  and 
working  bees,  thefe  unequal  eyes  appear  in 
the  upper  part  of  the  head. 
b  b  One  of  the  greater  eyes,  efpecially  the  fu- 
perior  external  face  of  it,  which  is  by  no 
means  pointed,  but  of  a  roundilh  form. 
c  The  internal  inferior  edge  of  the  greater  eye, 
which  is  fomewhat  pointed,  fo  as  to  leave  an 
intermediate  fpace  for  the  reception  of  the 
fmaller  eyes,  and  other  parts. 
d  Feathered  hairs,  or  hairs  in  form  of  feathers, 
growing  in  the  fpace  between  the  greater 
eyes. 

e  e  e  Hairs  with  which  both  eyes  are  well  fup- 
plied,  and  which  too  anfwer  the  purpofe  of 
eye-brows  or  eye- lids. 
f  f  The  Antennse  or  little  horns. 
g  g  Fibres  of  an  inverted  pyramidal  and  hexa¬ 
gonal  form,  which  immediately  appear  on 
removing  the  cornea,  and  uvea  of  the  eye. 
h  h  The  upper  part  of  the  laid  pyramidal  fibres 
of  a  pretty  confiderable  breadth. 
i  The  lower  part  of  the  faid  fibres,  where 
they  terminate  in  a  point ;  likewife  the  in¬ 
ternal  coat  of  the  eye,  upon  which  thefe 
fibres  Hand. 

F  I  G.  II. 

The  difpofition  or  Jit  nation  of  the  hexagonal  di-vi- 
fons  of  the  cornea. 

k  k  A  hexagonal  divifion  enclofed  by  fix  other 
fimilar  divifions ;  and  this  order,  or  difpo¬ 
fition,  or  arrangement,  obtains  all  over  the 
cornea,  and  all  its  divifions. 

F  I  G.  III. 

A  fnall  portion  of  the  Cornea ,  along  with  its 
hairs ,  as  feen  through  the  microfcope. 

Ill  The  thicknefs  of  the  cornea,  which  is 
pretty  confiderable. 

m  m  m  Hairs  like  briftles,  growing  out  of  the 
Cornea,  which  they  even  perforate  with  their 
roots.  Thefe  hairs  project  a  confiderable 
way  beyond  the  furface  of  the  cornea,  and 
anfwer  the  purpofes  of  eye- brows  and  eye¬ 
lids. 

F  I  G.  IV. 

The  cortical  lower  fibres  of  the  eye. 

nnn  The  cortical  fibres  of  the  eye,  which 
lie  like  beams  or  joints  on  the  membranes 
that  fupport  the  upper  pyramidal  fibres. 
o  The  manner  in  which  thefe  fibres  are  placed 
one  over  another,  like  beams  intended  to 
form  a  raft. 

p  The  brain,  fituated  under  thefe  fibres,  and 
communicating  with  them. 


FIG.  V. 

The  eyes  and  brain ,  as  they  appear  on  beginning 
the  dif  ’eclion  of  them  on  the  lower  fide. 

q  q  The  cortical  fibres  of  the  eye,  fhewing 
in  what  manner  they  lie  tranfverfely  or  a- 
crofs,  under  the  membranes,  that  fupport 
the  pyramidal  fibres,  and  are  diftributed  like 
the  mufcular  fibres  in  the  papillae  of  the 
kidneys. 

r  The  origin  of  the  fpinal  marrow. 
s  s  The  cortical  fubftance  of  the  brain  divided 
in  the  middle,  and  covering  in  part  the  cor¬ 
tical  fibres  of  the  eye. 

1 1  The  manner  in  which  the  cortical  fub¬ 
ftance  of  the  brain,  communicates  at  each 
fide  with  the  fpinal  marrow. 
u  u  The  thickeft  part  of  the  cortical  fibres, 
and  the  place  where  they  have  the  moft  ap¬ 
parent  colour. 

x  The  internal  coat  of  the  eye,  fupporting  the 
inverted  pyramidal  fibres. 
y  The  firft  nodule  or  fwelling,  formed  by  the 
fpinal  marrow,  after  its  leaving  the  fkull. 
z  z  The  pyramidal  fibres  of  the  eye,  as  they 
appear  on  each  fide,  when  juft  diverted  of 
the  cornea. 

F  I  G.  VI. 

The  brain  more  accurately  difplayed. 

a  a  The  cortical  fubftance  of  the  brain, 
fhewing,  not  only  in  what  manner  it  com¬ 
municates  with,  but  likewife  fprings  from 
the  brain. 

b  The  fecond  pair  of  the  particles  of  the  brain, 
from  which  the  cortical  fubftance  derives 
its  origin. 

c  The  firft  pair  of  the  brain’s  particles,  from 
which  iftue  d  d  Bipartite  nerves. 
e  e  The  fourth  pair  of  the  brain’s  particles, 
fhewing  likewife  in  what  manner  the  par¬ 
ticles  of  every  pair  communicate  with  each 
other. 

TAB.  XXL 
F  I  G.  I.  , 

The  genital  parts  of  the  male  Bee ,  as  they  appear 
through  the  microfcope , 

a  a  The  two  tefticles. 

b  b  The  vafa  deferentia,  twining  or  curling  like 
the  tendrils  of  a  vine. 

c  c  The  fame  veftels  confiderably  dilated,  fo 
as  to  appear  like  a  fecond  pair  of  tefticles. 
Thefe  veftels  are  hollow. 
d  d  The  feminal  or  feed  bags,  into  which  the 
vafa  deferentia,  after  growing  narrower  again, 
are  inferted  on  each  fide. 
e  e  The  nervous  root  of  the  penis. 

/  A 
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f  A  little  part  or  particle  of  a  fubftance  between 
bone  and  horn,  of  a  deep  brown,  fomewhat 
inclining  to  red,  placed  within  the  oval  tube, 
wart  or  tubercle  of  the  penis. 
g  The  penis,  or  part  like  a  penis,  but  without 
any  perforation. 

h  A  fmall  part  divided  into  five  divifions. 

*  Another  particle,  feated,  as  it  were,  oppofite 
to  the  former  h  but  without  any  divifions. 
This  particle  is  fhaggy  on  its  infide,  rugged, 
and  full  of  wrinckles. 
k  k  Hollow,  pointed  appendages. 
ƒ  /  Ligaments,  ferving  to  fallen  the  genital  parts 
in  the  abdomen, 

m  A  portion  of  the  fpinal  marrow,  from  which 
proceed 

n  n  The  nerves,  that  are  diltributed  over  the 
genital  parts,  and  ferve  to  move  them,  as 
likewife  the  purpofes  of  fecretion  and  plea- 
fure. 

FIG.  II 


/  /  Their  points  Hill  continue  out  of  fight. 

qq) 

r  C Denote  the  fame  parts,  as  in  the  laffc  figure, 
ss  J 

TAB.  XXII. 

FIG.  I. 

The  genital  parts  of  the  male  Bee ,  ft  ill  further 
thruft  out . 

e  The  nervous  root  of  the  penis. 
f  The  little  horny  bone  lying  within  the  tu¬ 
bercle  of  the  root. 

h  The  five-fold  particle  Hill  more  unfolded. 
i  The  other  particle,  that  has  got  no  divifions, 
further  thrull  out. 

k  k  The  hollow  appendages  quite  inverted,  or 
turned  infide  out. 

yy  l  Denote  the  fame  parts,  as  in  the  figure  of 

f  the  laffc  plate. 
s  S  J 


o  The  genital  parts  of  the  male  Bee,  of  their 
natural  fize. 

F  I  G.  III. 

The  genital  parts  of  the  male  Bee ,  beginning  to 
unfold  themfelves • 

c  c  The  vafa  diferentia  cut  afunder  in  their 
thickell  part,  to  Ihew  their  thicknefs  and 
cavity. 

d  d  The  feminal  bags  cut  afunder  for  the  fame 
purpofe. 

e  e  The  nervous  root  of  the  penis. 

ff  A  little  horny  bone,  fituated  in  the  bulbous 
portion  of  the  root  of  the  penis. 

h  The  five-fold  little  particle,  beginning  to 
unfold  itfelf. 

i  The  other  particle,  without  any  divifion,  be¬ 
ginning  likewife  to  unfold  itfelf. 

k  k  The  fharp,  hollow  appendages  coming  out 
of  the  body 

q  q  The  horny  bone,  conftituting  the  extre¬ 
mity  of  the  pudendum, 

s  s  Certain  particles  ferving  as  ornaments  to 
the  faid  bone. 


F  I  G.  VI. 

The  genital  parts  of  the  male  Bee,  a  little  more 

unfolded. 

c  The  nervous  root  of  the  penis. 

ƒ  The  little  horny  bone  placed  within  the  tu¬ 
bercle  of  the  root,  further  thruft  out. 

h  The  quinque  fida,  or  five-fold  particle  fur¬ 
ther  thruft  out. 

i  The  other  particles  without  divifions,  alfo 
more  thruft  out. 

k  k  The  fharp,  hollow  appendages  quite  un¬ 
folded  from  their  roots,  but 


F  I  G.  II. 

The  fame  parts  yet  more  unfolded . 

e  The  root  of  the  penis  beginning  to  grow 
ftraighter. 

h  h  The  five-fold  particle  quite  unfolded,  and 
exhibiting  its  five  divifions. 

i  The  other  undivided  particle  entirely  dis¬ 
played  in  like  manner. 

k  k  The  appendages  perfectly  inverted,  or  turn¬ 
ed  infide  out,  and  ftiffened. 

r  >  Denote  the  fame  as  before. 


F  I  G.  III. 


The  genital  parts  of  the  male  Bee  unfolded  to  their 
utmoft  extent. 


e  The  root  of  the  penis  extended,  for  the  moft 
part  within  the  pudendum. 
f  The  little  horny  bone  feated  in  the  tubercle 
of  the  root,  now  entirely  thruft  out  of  the 
body,  and  appearing  through  the  tranfparent 
parts  which  enclofe  it.  The  five-fold  par¬ 
ticle,  is  now  fo  much  dilated,  as  to  be  almoft 
out  of  fight,  by  lying  backwards  upon  the 
hairy  part  of  the  pudendum. 
g  The  penis,  or  particle  refembling  one,  now 
perfectly  inverted,  or  turned  infide  out. 
z  The  undivided  pyramidal  particle  in  like 
manner  unfolded  and  difplayed. 
k  k  k  The  appendages  as  before,  perfectly  un¬ 
folded,  and  turgid  withall. 


|'The  fame  parts  as  before. 


t 


The  head  of  the  peniforrp  particle  beautifully 
plaited. 

u  A 
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it  A  confiderable  opening,  or  perforation  under 
the  penis,  and  at  the  bottom  of,  and  be¬ 
tween  the  divifions  of,  the  little  horny  bone, 
already  fo  often  taken  notice  of.  The  Bee’s 
feed  ifiues  copioufly  at  this  opening. 

F  I  G.  IV. 

x  The  head  of  the  peniform  particle,  which, 
however,  has  no  opening,  and  affords  no 
paffage  to  the  feed. 

F  I-G.  V. 

The  genital  parts  of  the  greater  Hydrocantharns , 
or  Water  Beetle, 

a  The  penis. 

bb  The  horny  part  of  the  penis,  ferving  to 
fallen  it  on  each  fide. 
c  c  The  root  of  the  penis, 
d  The  other  tefticle  in  its  natural  fituation. 
e  The  tefticle  ftripped  of  its  air  tubes,  fo  as  to 
exhibit  its  internal  ftruóture. 
ff  The  vafa  diferentia. 
gg  The  thickeft  part  of  the  faid  veffes. 
hh  h  hhh  Seven  blind  veffels  rooted  in  the  pe¬ 
nis,  and  anfwering  perhaps  the  purpofe  of 
proftata. 

i  i  The  feed  bags  neatly  curled  at  their  extre¬ 
mities. 

F  I  G.  VI. 

'The  fpinal  marrow  of  a  male  Bee ,  feen  through 
the  ?nicrofcope 

a  The  origin  of  the  fpinal  marrow. 
b  b  1234567  Seven  nodules,  formed  by  the 
faid  organ  in  its  progrefs,  and  the'  nerves 
iffuing  from  the  faid  nodules. 
c  c  c  c  Some  nerves  which  fpring  not  from  the 
nodules,  but  from  the  branches  themfelves 
of  the  fpinal  marrow. 

d add,  (Ac.  Clefts,  or  longitudinal  perforations 
in  the  fpinal  marrow. 

e  That  part  of  the  fpinal  marrow,  which  lies 
in  the  head  and  neck. 
f  That  part  which  lies  in  the  thorax. 
g  That  part  which  lies  in  the  particle  joining 
the  thorax  and  abdomen. 
h  The  abdominal  part  of  the  marrow. 
i  i  Two  confiderable  nerves  diftrubuted  to  the 
jaw  bones,  and  other  parts. 
k  k  Two  nerves  running  to  the  probofeis.  Thefe 
are  perhaps  the  infeófs  guftalory  nerves. 

1 1  Two  other  nerves,  adminiftering  to  the 
guftatory  nerves  of  the  probofeis. 
mm  Two  nerves,  perhaps  the  optic  ones;  but 
I  advance  this  with  diffidence. 

00  Two  ftrong  nerves,  diftributed  to  the  ge¬ 
nital  parts. 

F  I  G.  VII. 

Part  of  the  fpinal  marrow ,  as  it  appears  under 
a  greater  magnifier, 

PPPPPP  The  branches,  or  ramifications  of 
the  fpinal  marrow,  and  the  nerves  cut  away 


from  about  the  nodules. 
qqqq  The  external  fubftance  of  the  marrow, 
refembling  as  it  were  a  cleft  or  divided 
nerve. 

r  Another  part  of  the  marrow  lying  between 
the  medullary  fubftance,  and  forming  the 
nodules. 

TAB.  XXIII. 

FIG.  I. 

The  ichnography  of  a  regular  honey-comb  of  the 
working  Bees,  as  it  appears,  when  infpeBed 
from  above,  divided  into  its  regular  hexagonal 
feBions.  This  defeription  could  not  be  accu¬ 
rately  fketched  out,  without  the  affiance  of 
fome  artificial  lines, 

a  A  regular  hexagonal  cell,  formed  by  artifi¬ 
cial  lines. 

bb  Double  tranfverfe  lines,  ferving  to  deter¬ 
mine  the  angles  of  the  cells. 
c  c  Longitudinal  lines  crofting  the  former. 
d  d  Conilitute  the  fides  and  diameters  of  the 
cells. 

F  I  G.  II. 

Pour  cells  of  the  workmg  Bees,  feparated  from 
the  other  cells. 

a  Three  cells  joined  fide  by  fide  to  each  other, 
and  forming  by  the  union,  or  meeting  of 
their  bafes,  a  cavity  exa&ly  fitted  to  re¬ 
ceive. 

b  The  bottom  of  a  fourth  cell,  in  cafe  the  BeeS 
fhould  build  one.  Thus  it  may  be  feen,  in 
what  manner  three  cells,  built  one  clofe  to 
another,  form  by  the  fides  of  their  bottoms 
a  foundation  for  fupporting  the  bottom  of 
another  cell,  to  be  built  a  contrary  way. 
c  Part  of  a  triangular  foundation  Hoping  down¬ 
wards,  and  of  the  cell  built  upon  the  faid 
foundation.  This  is  formed  by  the  meeting 
of  the  fides  of  two  cells. 
d  d  Two  pretty  long,  or  longer  and  unequal 
angles,  or  corners,  formed  by  the  hexagonal 
fides  of  the  fame  cell,  and  uniting  with  the 
former  part  c,  fo  as  to  form  the  foundation 
of  another  cell. 

F  I  G.  III. 

A  Jingle,  regular,  hexagonal  cell  cut  le?igthwife 
through  its  centre. 

a  One  entire  third  of  the  foundation,  that  is 
cut  into  two  by  this  fedlion. 
b  b  The  third  part  of  a  foundation,  which 
foundation  is  cut  away.  One  fegment  of 
this  foundation  remains  united  at  one  fide 
with  the  third  part  laft  mentioned,  and 
the  other  fegment  with  the  third  part  men¬ 
tioned  of  the  divided  cell. 

G 


Q  The 


XX vi  A  Short  Explanation 

c  The  entire  remaing  third  part  of  the  divided 
foundation,  flicking  to  part  of  another  cell. 
123456  The  fix  fides  and  angles  or  corners 
of  the  cell,  as  they  mutually  anfwered  one 
to  another. 

F  I  G.  IV. 

Fifteen  regular  hexagonal  cells ,  cut  lengthwfe  on 

each  fide. 

a  b  The  upper  cells.  c  The  lower  cells. 
d  The  common  foundation  of  the  upper  and 
lower  cells,  cut  ofl. 
eeee  The  fhorter  fides  of  the  cells. 
ffff  The  longer  fides  of  the  cells. 
g  The  third  part  of  a  triangular  foundation 
hoping  inwards,  in  its  natural  fituation. 

F  I  G.  V. 

A  building,  confifling  of  a  great  many  cells  for 
the  reception  of  males  and  females ,  in  order  to 
few  in  what  particulars  the  faid  cells  differ 
one  from  another ,  and  from  the  cells  of  the 
working  Bees . 

a  The  cell,  or  little  houfe,  of  a  female  Bee, 
falfly  called  a  king- Bee.  This  cell  refembles 
a  pear,  is  irregularly  built,  with  hollows 
here  and  there  on  its  external  furface,  and  is 
placed  above  the  other  cells. 
c  Cells  of  male  Bees,  one  third  bigger  than 
thofe  of  the  working  Bees.  They  are  here 
reprefented  fomewhat  bigger  than  nature, 
the  better  to  (hew  the  difference. 
d  The  triangular  foundation  of  the  faid  cells, 
which  appear  the  better  by  removing  the 
cells  themfelves. 

e  Triangular  cavities,  formed  each  by  three 
iimilar  cells  of  an  oppofite  fide  or  row,  that 
are  built  one  againft  another.  Thefe  cavities 
receive  the  bottoms  of  the  cells  of  the  faid 
fide  or  row,  in  the  fame  manner  with  the 
cavities  in  the  conftrudtions  of  the  working 
Bee,  already  taken  notice  of. 
ƒ  Two  cells,  whofe  fore  edges  are  fo  covered 
and  fattened  with  wax,  that  their  hexagonal 
form  cannot  be  feen. 

g  Four  very  irregular  cells,  forming  a  founda¬ 
tion  for  the  king’s  cell.  Thefe  four  cells 
ferve,  perhaps,  no  other  purpofe  but  that 
of  keeping  honey. 

F  I  G.  VI. 

Four  regular  cells  of  the  working  Bees ,  built  one 
clofe  to  another ,  after  fuch  a  manner ,  that  they 
all  flick  to  one  common  or  intermediate  founda¬ 
tion ,  at  the  fame  time  that  five  of  them  lie  to 
the  right ,  and  the  other  five  to  the  left . 

a  Five  cells  belonging  to  one  fide.  Thefe  cells 
taken  together  are  an  inch  long,  are  joined 
to  each  other  by  their  fides 3  and  their  bot¬ 
toms  lie  contiguous  to,  and  fupport,  the 
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cells  of  the  oppofite  fide. 

b  Five  cells  of  the  oppofite  fide,  of  the  fame 
length  with  the  former,  and  united  to,  and 
fupporting  them  in  the  fame  manner. 

c  c  The  intermediate  foundation,  that  ferves  as 
a  common  bottom  to  the  cells  on  each  fide. 

F  I  G.  VII. 

A  fingle,  regular,  hexagonal  cell  of  a  working 
Bee,  divided  into  three  parts  3  the  better  to 
fhew  in  what  form  they  are  confirudted. 

a  a  a  Three  longitudinal  fegments  of  a  cell, 
each  of  which  contains  two  fides  and  one 
angle. 

123  The  three  undivided  corners  formed  by 
the  fides  of  the  cell. 

44,  55,  66  The  three  divided  angles  that  were 
formed  by  the  feparated  fides. 

b  The  bottom  of  the  cell,  divided  in  like  man¬ 
ner  into  three  parts  3  thefe  parts  united  form 
a  hollow  triangular  doping  foundation.  We 
may  here  fee,  how  every  two  fides  of  a  cell 
form  one  part  of  a  triangular  bottom. 

F  I  G.  VIII. 

Nineteen  regular  hexagonal  cells  built  clofe  to  one 
another ,  as  they  appear  on  their  back  parts. 

a  b  The  manner  in  which  the  cells  of  one 
dde  are  laid  out,  fo  as  to  form  every 
three  of  them,  by  the  union  of  their  three 
bates,  123,  a  hollow,  which  ferves  as  a 
foundation  for  a  cell  on  the  oppofite  fide. 
For  this  reafon,  if  you  run  pins  through  the 
three  parts  of  1  2  3  of  the  bottom  of  one 
cell,  one  pin  through  each  part,  every  pin 
will  penetrate  into  a  different  cell  of  the  op¬ 
pofite  fide.  And  on  the  other  hand,  on 
running  pins  through  the  bottoms  of  three 
contiguous  cells  of  the  oppofite  fide,  in  that 
part  where  the  faid  bottoms  lie  neareft  to 
each  other,  thefe  pins  will  all  meet  in  one 
cell. 

FIG.  IX.  Letter  b 

The  cell  of  a  female  Bee  reprefented  by  itfelfi,  to 
exhibit  the  more  difiinclly  its  pear-fhape  form, 
narrow  mouth ,  fpacious  bottom ,  its  length ,  and 
the  unevennefs  of  its  external  furface, 

F  I  G.  X. 

A  building,  confifling  of  nineteen  cells ,  eighteen 
of  which  contain  the  rudiments  of  Bees.  Nine 
of  thefe  eighteen  cells  have  got  in  them  eggs, 
placed  on  their  ends,  and  four  others  contain 
young  worms ,  that  have  but  lately  fhed  their 
Jkins  3  the  five  remaining  cells  contain  W or  ms 
a  little  bigger,  and  better  grown.  Of  thefe 
l aft ,  that  marked  with  letter  a  is  the  largefi , 

FIG. 
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FIG.  XI.  Letter  a . 

Six  eggs  drawn  after  nature ,  and  placed  on  their 
ends.  Thefe  eggs  are  oblong ,  very  J, lender ,  but 
fomewhat  thicker  on  their  upper  parts. 

F  I  G.  XII.  Letter  b. 

Another  Bee's  egg  viewed  with  a  microfcope.  It 
refembles  the  Jkin  of  a  fifh ,  divefted  of  its 
fcales ,  but  fill  retaining  the  marks  of  their 
infertions. 

F  I  G.  XIII. 

Worms  of  Bees  of  different  fzes ,  drawn  after 

nature. 

a  A  Worm  newly  hatched. 
b  c  d  e  Four  worms  that  received  more  nourifh- 
ment,  and  are  more  grown. 
fg  Two  worms  ftill  bigger  than  the  former, 
having  had  more  time  to  make  life  of  the 
nourifhment  provided  for  them.  They  are 
here  reprefented,  as  they  lie  doubled  in  their 
cells. 

h  A  Worm  placed  on  its  belly,  fo  as  to  fhew 
on  its  back  a  black  line,  inclining  to  a  light 
blue  or  gray.  This  line  denotes  the  fto- 
mach,  which  appears  in  this  place  through 
the  tranfparent  parts  that  lie  over  it. 

'i  A  Worm  lying  on  its  back,  and  beginning 
to  draw  in  the  hinder  part  of  its  body,  and 
move  its  head. 

F  I  G.  XIV. 

The  full  grown  Worm  of  the  Bee,  viewed  with 

the  microfcope. 

aaa  Its  fourteen  annular  incifons  or  divifions. 
b  The  head.  c  c  The  eyes.  d  The  lip. 
e  e  Two  fmall  parts,  which  afterwards  form 
the  antenna3  or  horns. 

ƒƒ  Two  other  fmall,  and  as  it  were,  articu¬ 
lated  parts,  which  form  the  teeth. 
g  The  rudiment  of  the  tongue  or  probolis. 
hh  h  Ten  breathing  holes. 
i  The  ftomach  appearing  on  the  back  through 
the  parts  enclofing  it. 

FIG.  XV.  Letter  a. 

Hoe  little  houfe  or  nefl  of  a  Hornet ,  compofed  of 
bits  of  barks. 

F  I  G.  XVI. 

A  Bees  cell  full  of  Bees  bread,  placed  in  layers . 

b  Little  grains,  of  which  the  faid  fubftance, 
viewed  with  the  microfcope,  appears  to 
confift. 
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TAB.  XXIV. 

F  I  G.  I.  II.  and  III. 

Exhibiting  the  manner  in  which  the  pulmonary 
tubes,  and  breathing-holes  of  a  Bee's  worm , 
arc  conf  rubied. 

aaa  12345678910  Ten  pulmonary 
tubes,  open  on  each  fide. 
bb  Tubes  which  reach  in  circumference  from 
one  breathing-hole  to  another,  by  which 
means  there  is  a  communication  between 
all  the  holes. 

c  c  The  anaftomofis,  or  inofculation  of  the 
pulmonary  tubes  belonging  to  the  cppofite 
fides  of  the  body. 

d  d  d  The  breathing-holes,  or  orifices  of  the 
pulmonary  tubes.  Thefe  holes  lie  naturally 
under  the  {kin,  though  they  are  here  repre- 
prefented,  as  if  they  projected  beyond  it. 
e  f  Rings  compofing  the  pulmonary  tubes. 

Some  of  thefe  rings  e  are  longer  than  others  f. 
g  g  The  Ikin  cut  off. 

F  I  G.  IV. 

The  manner  of  finding  cut  the  blood-  vefiels  of 

Life  bis. 

a  A  glafs  tube,  part  of  which  bellies  out  in  the 
middle. 

b  One  of  its  ends  drawn  out  to  a  very  (harp 
point. 

c  The  other  end,  which  is  more  open  and  wide 
than  the  former.  It  is  at  this  end  that  the 
air  is  blown  in. 

FIG.  V. 

Hoe  tubes  that  prepare  both  the  matter  of  which 
the  Worm  forms  its  thread,  and  help  it  to 
form  them. 

a  The  tubes  themfelves  in  which  the  faid  mat¬ 
ter  is  prepared. 

b  The  place  where  thefe  tubes  meet,  and  form 
one  trunk. 

c  c  The  divifions  of  the  tubes. 
d  d  d  d  The  ends  of  the  tubes,  broken  off. 

F  I  G.  VI. 

Some  of  the  vifcera  of  the  Worm  of  a  Bee\ 

a  a  The  ftomach. 
b  The  oefephagus  or  gullet. 
c  Glands  appearing  through  the  coats  of  the 
ftomach. 

d  d  Pulmonary  tubes  cut  off  from  each  fide  of 
the  ftomach,  over  which  they  fpread  an  in¬ 
finite  number  of  ramifications. 
e  The  tranfparent  mufcles  of  the  ftomach. 
f  The  pylorus. 

g  g  g  g  Four  blind  vefiels  or  guts. 
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h  h  The  infertion  of  thefe  vefiels  under  the 
pylorus. 

i  The  other  guts,  or  inteflines,  the  thick  and 
the  ftraight. 

k  The  extremity  of  the  ftraight  gut,  with  the 
fkin  ftill  adhering  to  it. 

/  The  internal  coat  of  the  ftomach,  full  of  a 
cogulated  mattter. 

F  I  G.  VII. 

The  web  which  the  Worm  of  the  Bee  forms ,  and  in 
which  it  afterwards  enclojes  itfelf 

a  The  lower  part  of  this  web.  This  part  is  of 
a  membranaceous  fubftance,  pretty  thick, 
and  ends  in  a  triangular  point. 

b  The  enclofed  Nymph  of  the  Bee,  tranfparent 
in  the  middle. 

c  The  upper  part  of  the  web.  This  part  is 
convex,  and  the  threads  compofing  it  are 
very  difcernible. 

TAB.  XXV. 

FIG.  I. 

The  Worm  of  the  Bee ,  forming  its  web. 

a  a  The  fides  of  the  cell  that  contain  it. 

b  The  bottom  of  the  cell. 

c  The  entrance  or  door  of  the  cell.  The 
Worm  is  here  reprefen  ted  as  making  its  web 
in  the  properefl  manner  to  fhut  up  this  en¬ 
trance. 

F  I  G.  II. 

The  Worm  of  the  Bee  taken  out  of  the  web,  in 
which  it  had  enclofed  itfelf  \  and  juft  ready  to 
caft  its  /kin. 

ü  The  Worm  of  the  Bee  quite  deflitute  of 
motion,  after  it  has  finifhed  its  web,  with 
which  it  is  entirely  furrounded. 

123  The  three  annular  incifions,  or  divifions 
next  its  head  ;  the  lecond  and  third  of  which 
begin  to  be  confiderably  diftended,  by  the 
limbs  growing  under  them. 

F  I  G.  III. 

A  cell ,  containing  the  Wor?n  of  the  Bee  changed 
into  a  Nymph ,  and  perfectly  lined  with  the 
J aid  Worms  web .  Likewi/e  the  /aid  web  en¬ 

tire,  with  the  Nymph  contained  in  if,  as  they 
appear  on  opening  the  cell. 

a  a  The  fides  of  the  cell,  lined  with  theWorm’s 
web. 

b  The  mouth  of  the  cell,  perfectly  clofed  by 
the  web. 

The  bottom  of  the  cell. 

The  web.  entire,  as  it  appears  on  opening 
the  cell,  which  it  greatly  refembles  in  form. 

e  The  upper  part  of  the  web,  of  a  convex 


form.  This  part  fhews  its  filaments  prettv 
diftinCtly. 

f  The  enclofed  Nymph  appearing  through  the 
tranfparent  fides  of  the  web. 
g  The  bottom  of  the  web,  anfwering  to  that 
of  the  wax-cell. 

F  I  G.  IV. 

The  W orm  of  the  Bee,  on  the  point  of  changing  to 
to  a  Nymph,  and  (Iripped  of  its  Jkin,  the  bet¬ 
ter  to  fhew  the  infant  parts  of  the  future  Bee, 
which  are  here  reprefented  as  they  appear 
through  the  microfcope,  after  extending  them  a 
little. 

a  a  The  antennae,  or  horns. 
b  The  probofcis,  with  its  parts. 
c  c  The  fecond  pair  of  joints  belonging  to,  or 
forming,  the  probofcis. 
d  d  The  firft  pair. 

e  e  The  firft  pair  of  legs,  lying  againft  the  breaft. 
f  f  The  fecond  pair  of  legs. 
g  g  The  third  pair. 
h  h  The  greater  wings. 
i  i  The  fmaller  wings. 
k  The  abdominal  wings. 

FIG.  V.  and  VI. 

The  Worm  of  the  working  Bee ,  changed  to  a 
Nymph ,  of  its  natural  (ize  and form,  yet fo  as 
to  exhibit  its  limbs ,  which  are  folded  up  in  a 
moft  wonderful  manner. 

a  a  The  head. 

b  b  The  greater  eyes,  one  at  each  fide  of  the  head. 
c  c  The  antenna,  or  horns,  d  The  probofcis. 
e  e  The  wings.  f  The  three  pair  of  legs. 
g  The  abdominal  wings. 

F  I  G.  VII. 

The  Worm  of  a  Female  Bee,  changed  into,  a 
Nymph,  f  hewing  its  parts  difpofed  in  the  fame 
?nanner  with  the  former. 

FIG.  VIII. 

The  Worm  of  a  Male  Bee,  changed  into  a  Nymph , 
differing  externally  from  the  two  former 
Nymphs  no  otherwife  than  as  the  Male  Bee  it¬ 
felf  differs  from  the  Female  Bee,  and  the  work¬ 
ing  Bee. 

F  I  G.  IX. 

The  Nymph  of.  the  Bee  viewed  with  the  microfcope, 
dif playing  in  a  diflinA  manner  all  the  parts  of 
the  enclofed  infeci,  and  the  beautifid  manner  in 
which  they  are  laid  up. 

a  The  head,  bloated  with  humours. 
b  b  The  eyes,  projecting  confiderably. 
c  c  The  horns,  or  antenna. 
d  The  lip.  ee  The  teeth,  or  jaw-bones. 
f  f  The  firft  pair  of  joints  belonging  to  the 
probofcis. 


g  g  The 
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g  g  The  next  pain  h  The  probofcis  itfelf. 
i  i  The  firft  pair  of  legs. 

kk  Two  tranfparent,  flifF  little  parts,  lying 
,  againfl:  the  loweft  joints  of  the  firft  pair  of 
legs.  Thefe  little  parts  are  not  to  be  found 
as  they  remain  in  the  (kin  it  fheds  oil 
quitting  the  Nymph  ftate. 

/  ƒ  The  fecond  pair  of  legs. 
m  m  The  wings.  n  n  The  blade  bones. 
o  o  The  laft  pair  of  legs. 
pp  The  abdominal  rings. 
q  The  hinder  parts  of  the  body.  The  fling 
projeds  a  little  in  this  place, 
r  Two  little  parts  accompanying  the  fling. 
s  The  anus. 

FIG.  X. 

The  dijlribution  of  the  pulmonary  tubes  through 
the  wings ,  as  they  appear  through  the  micro- 
fcope. 

a  The  origin  of  the  wings,  where  the  pulmo¬ 
nary  tubes  are  biggeft. 

b  Ramifications  and  mutual  anaftomofes  or 
inofculations  of  the  faid  tubes  through  the 
wing. 

e  The  extremities  of  the  faid  tubes. 

TAB.  XXVI. 

FIG.  I. 

The  nejls  or  habitation  of  the  Humble  Bees. 

a  One  part  of  the  neft,  containing  eighteen 
cells,  b  Another  part,  containing  eight  cells. 
c  A  cell  quite  empty,  and  open. 
d  An  irregular  bit  of  wax  placed  againfl  one  of 
the  cells,  in  which  I  found  fix  eggs. 
e  An  irregular  bit  of  wax  placed  againfl  one  of 
the  cells,  in  which  I  found  twenty-three  eggs. 
g  A  part  of  the  little  cells  that  contained  worms. 
b  A  little  Worm  extracted  from  its  cell,  juft 
as  it  was  on  the  point  of  becoming  a  nymph. 
i  A  large  Worm  of  that  kind,  of  which  I 
found  two  in  a  cell  that  was  fluit  up. 
k  A  larger  Worm,  found  by  itfelf  in  one  of 
the  cells. 

I  A  cell  divided  into  two  parts,  in  one  of  which 
I  found  two  fmaller  Worms,  and  in  the 
other  two,  a  little  bigger. 
m  A  little  worm  of  that  kind,  of  which  I 
found  three  in  one  cell. 

n  A  little  Worm  of  that  kind,  of  which  I 
found  four  in  one  cell. 

o  The  eggs  of  thefe  infeds  faflened  or  glewed 
by  one  of  their  ends,  to  the  furface  againfl 
which  the  parent  lays  them. 

F  I  G.  II. 

'Exhibiting  the  Lupus  AlveariuSy  or  Beehive 
Wolf  and  the  particulars  of  its  hiftory. 

a  The  Vermicle,  orWorm  called  the  Beehive 
Wolf,  by  thofe  who  feed  them. 
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b  A  Butterfly  of  a  pale  gray,  refembling  a 
moth,  from  which  the  Beehive  Worm 
iflues  j  after  which  it  lays  amongfl:  the  ho¬ 
ney-combs. 

c  c  A  hollow  tubulated  web,  which  the  Worm 
Lupus,  or  Beehive  Wolf,  forms,  and  in 
which  it  runs  about  here  and  there,  as  in  fo 
many  burrows. 

d  A  fmaller  Butterfly,  producing  a  fmaller 
kind  of  Beehive  Wolf. 

e  The  web,  which  on  the  outfide  appears 
rough  and  uneven  with  the  Infed’s  Or 
Worm’s  excrements,  and  contains  the  Bee¬ 
hive  Wolf- Worm,  now  full  grown,  and  on 
the  point  of  performing  its  mutation. 

f  The  Chryfalis  or  Aurelia,  into  which  the 
Beehive  Wolf  Worm  is  changed. 

F  I  G.  III. 

The  little  Worm  found  in  the  Nefts  of  Wild 
BeeSy  and  its  mutations. 

a  The  Worm  itfelf.  with  fix  feet,  and  of  a 
reddifh  colour. 

b  The  Nymph,  into  which  the  faid  Worm 
afterwards  changes. 

c  A  beautiful  Beetle,  which,  within  the 
fpace  of  a  year,  iflues  from  the  faid  Nymph, 
fo  as  to  make  it  plainly  appear  that  neither 
the  Nymph  nor  the  Worm  belonged  to  the 
tribe  of  Bees. 

F  I  G.  iV. 

Another  fpecies  of  Wild  Bees ,  reprefented  a  little 
bigger  than  nature. 

FIG.  V. 

A  third  fpecies  of  Wild  Bee , 

F  I  G.  VI. 

A  fourth  fpecies  of  Wild  Bee ,  having  very  long 
and  very  thick  antennoe  or  horns . 

'  F  I  G.  VIL 

A  fifth  fpecies  of  Wild  Bee. 

F  I  G.  VIII. 

A  fixth  fpecies  of  Wild  Bee. 

F  I  G.  IX. 

A  Hornet . 

a  d  The  Infed’s  four  wings. 
b  b  The  two  fharp  nails  with  which  the  extre¬ 
mity  of  each  leg  is  armed. 
c  The  head,  with  its  eyes  in  the  form  of  a 
crefcent,  horns,  probofcis,  and  teeth. 
d  Its  formidable  Ring. 

FIG.  X. 

A  Wafp  of  a  middling  fize. 
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F  I  G.  XI. 

A  Wafp  of  an  unufual  form . 

F  I  G.  XII. 

An  Humble  Bee  of  a  middle  fze ,  having  its 
belly  furrounded  with  hairs  of  different 
colours . 

F  I  G.  XIII. 

A  tripilis  Mufca>  or  three-haired  Fly,  being  a 
kind  of  Pfeudophica. 

F  I  G.  XIV. 

' The  Nejl  of  the  fmalleft  fpecies  of  Wafps. 

c  c  c  Three  integuments,  or  coats  of  the  neft. 
d  The  body  of  the  neft,  of  which  a  piece  is 
broken  off*,  to  fhew  the 
e  The  hexogonal  cells  in  which  the  eggs  are 
hatched. 

F  I  G.  XV. 

A  Wafps  neft ,  that  I  found  [ticking  to  a  nettle , 
compofed  of  nothing  but  cells ,  built  clofe  one 
agaihft  another,  without  any  integument,  or 
common  covering. 

T  A  B.  XXVII 

Reprefenting  the  hiftory  of  the  Naficornis,  or 

horned  Beetle 

F  I  G.  I. 

The  Male. 

a  Its  horn,  which,  properly  fpeaking,  grows 
rather  from  the  head  than  the  nofe. 
b  Its  mouth,  feated  in  the  breaft,  furnifhed 
on  the  upper  part  with  three  little  teeth,  of 
a  fubftance  between  bone  and  horn,  and 
-  without  any  periofteum ;  thefe  creatures 
differ  from  men  and  quadrupedes  in  this, 
that  their  bones  do  not  lie  hid  within  their 
bodies,  but  appear  naked  on  the  outfide  of 
their  flefh,  to  which  they  ferve  as  a  defence 
and  covering. 

c  The  fhells  or  fheaths  of  the  wings. 
d  A  little  triangular,  horny  bone,  placed  be¬ 
tween  the  faid  fheaths,  which  it  ferves  to 
keep  clofe  to  the  body,  and  in  the  proper 
fituation  :  this  bone  lies  on  the  firft  ring  of 
the  abdomen. 

f  The  edge  or  border  of  the  ftieath,  forming 
a  kind  of  ornament. 
f  One  of  this  Hornet’s  eyes. 
gg  Two  antennas  or  horns  :  thofe  of  the  male 
are  bigger  than  thofe  of  the  female. 
h  A  little  horny  bone,  forming  the  third  joint 
of  one  of  the  Hornet’s  fix  legs,  which  are 
all  of  them  covered  with  coarfe  hairs. 
i  The  foot  itfelf,  confifting  of  five  joints,  the 
laft  of  which  is  armed  with  two  crooked 
nails, 
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F  I  G.  II. 

7 be  female ,  fcarce  differing  from  the  male  in  any 
thing  but  fze,  and  her  not  having  a  horn. 

a  A  fmall  prickle  growing  on  the  female’s  head, 
to  fupply  as  it  were  the  want  of  a  horn. 
b  The  wings  expanded  under  the  fheaths,  and 
the  fheaths  themfelves  a  little  drawn  in, 
by  which  means  a  better  view  is  obtained  of 
the  little  triangular  bone,  which  ferves  to 
retain  the  fheaths  in  their  proper  fituation. 
Between  thefe  fheaths  there  appear  on  the 
upper  part  of  the  fore  or  firft  rings  of  the 
abdomen,  which  in  the  male  can  only  be 
feen  in  the  lower  part  under  the  fheaths. 
c  c  Two  joints  in  the  rings  themfelves,  which 
they  ferve  to  fold,  fo  as  to  make  them  fit 
under  their  fheaths,  that  they  may  receive 
no  harm,  while  the  Hornet  creeps  under 
ground. 

F  I  G.  III. 

The  Eggs, 
a  Two  larger  eggs. 

b  Two  fmaller  eggs,  but  of  different  fizes, 

F  I  G.  IV. 

The  Worm. 

a  The  Worm  of  the  horned  Beetle,  called 
Cofius,  newly  hatched.  It  here  exhibits  ts 
very  large  head,  two  teeth,  and  three  legs 
belonging  to  one  fide  of  the  body. 

FIG.  V. 

The  Coffus  full  grown , 

a  Beautiful  wrinkles  and  folds,  with  which 
the  fkin  is  adorned. 

b  Nine  reddifh  fpots  on  one  fide  of  the  body, 
having  each  of  them  a  hole  through  which 
the  Worm  breathes,  and  fupplies  with  air 
its  pulmonary  tubes. 

c  A  fpot  like  the  former,  belonging  to  the 
other  fide  of  the  body,  and  placed  on  the 
firft  or  fecond  ring  of  it 

d  One  of  the  horns,  which  confift  each  of 
five  joints. 

e  e  The  teeth,  or  jaw  bones. 
f  Two  articulated  briftles,  above  which  the 
lip  appear  feated  between  the  teeth, 
g  Three  of  the  infedt’s  fix  legs,  each  of  which 
is  compofed  of  five  joints,  formed  of  a  fub¬ 
ftance  between  bone  and  horn,  befides  a 
fingle  nail ;  and  which  are  moreover  covered 
with  hair. 

h  Some  pulmonary  tubes  which  appear  through 
the  extended  out-fkin  of  the  thirteenth  and 
fourteenth  rings  of  the  infedt’s  body. 
i  The  extremity  of  the  ftraight  gut  forming 
the  anus. 


kk  Hairs 
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k  k  Hairs  covering  the  body.  I  here  reprefent 
but  thofe  that  grow  on  the  back  and  abdo¬ 
men,  to  avoid  the  necefiity  of  making  the 
figure  bigger  than  nature. 

F  I  G.  VI. 

The  exuvice ,  or  cafl  fikins ,  and  pulmonary  tubes 
cajl  off'  by  the  CoJJiis. 

a  a  a  Nine  twifted  little  threads  of  the  pulmo¬ 
nary  tubes,  appearing  in  one  fide  of  the  caft 
fkin,  rolled  off  from  the  body  through  the 
breathing  holes,  at  the  time  the  Worm  un¬ 
dergoes  this  mutation  j  accordingly  all  their 
extremities  lie  in  a  direction  towards  the  fore 
end  of  the  body,  as  the  fkin  at  this  time  falls 
off  in  a  contrary  direction  from  the  hinder 
end. 

bb  Two  fmaller  branches  of  the  pulmonary 
tubes,  one  at  each  fide  of  the  body.  Tho’ 
thefe  branches  do  not  perforate  or  pafs  thro’ 
the  fkin,  neverthelefs  as  they  are  faftened  to 
it,  they  come  away  at  the  fame  time.  One 
of  thefe  branches  is  divided  into  fome  flill 
fmaller  ramifications  j  the  other  appears  ex¬ 
actly  in  the  condition,  in  which  with  the 
other  nine  it  fell  naturally  from  the  body. 
c  c  c  c  Some  branches  and  fmaller  ramifications 
of  the  nine  pulmonary  tubes  of  the  other 
fide,  a  little  folded  out. 

123  The  fkull,  which  at  this  time  divides 
into  three  parts. 

d  d  The  caff  teeth,  which  are  hollow. 
e  The  caff  lip. 

ff  The  horns,  which  are  likewife  renewed. 
gg  The  two  other  remaining  parts  of  the 
parted  fkull.  They  are  hollow,  and  of  a 
fomewhat  fpherical  form. 
h  Six  openings  in  the  fkin,  that  formerly  con¬ 
tained  the  new  legs. 

i  The  hinder  part  of  the  fkin  folded  up. 

F  I  G.  VII. 

The  fibres  fierving  to  move  the  rings. 

F  I  G.  VIII. 

The  heart  of  the  CoJJ'us. 

a  The  heart  refembling  a  membranaceous  tube. 
b  The  narrowed:  part  of  the  heart,  feated  near 
the  head. 

c  Two  dilatations  of  the  heart. 
d  That  part  of  the  heart,  which  lies  within  the 
laft  rings  of  the  body,  and  is  very  flender. 

F  I  G.  IX. 

The  fiaty  compofed  of  globules ,  like  the  grains  of 

Jand. 


The  fat  examined  by  the  Microfcope , 

a  a  The  tranfparent  membranaceous  founda¬ 
tion  of  the  fat  cell. 

b  b  Some  pulmonary  tubes  diftributed  through 
the  fat. 

c  c  Globular  and  oily  particles  of  fat,  which 
float,  as  it  were,  in  other  membranaceous, 
globular,  and  irregular  particles,  fo  as  to 
make  it  probable  that  this  fat  confifts  of 
bladders. 

FIG.  XI.  and  XII. 

The  ftomach  >  and  adjacent  parts . 

a  a  a  a  The  differed  fkin  of  the  Coffus. 
b  The  gullet,  c  The  upper  part  of  the  ftomach. 
d  d  Appendages  of  the  ffomach,  in  the  fliape 
of  teeth,  feated  about  the  upper  end  of  the 
ftomach,  and  divided  both  above  and  be¬ 
low,  into  rows. 

I  2  The  two  upper  rows  in  their  natural  fitu- 
ation.  Fig.  XII.  e.  All  the  fix  upper  rows 
of  the  appendages,  as  well  thofe  belonging 
to  the  upper,  as  thofe  belonging  to  the  lower 
region  are  here  exhibited,  but  as  they  appear 
when  taken  out  of  the  body. 

12  Two  of  the  rows  already  exhibited,  in  an 
inverted  fituation,  as  they  naturally  lie  with 
their  points  directed  towards  the  infedt’s 
head. 

3  4  Two  lower  rows  in  the  fame  diredtion. 

5  6  The  two  laft  rows  of  the  appendages,  ad¬ 
hering  to  the  lower  region  of  the  ftomach, 
with  their  points  diredted  backwards. 
f  A  future  on  the  lower  furface  of  the  ftomach, 
in  fome  meafure  refembling  that  of  the  peri¬ 
tonaeum. 

g  Some  other  appendages  of  the  ftomach,  lying 
lower  down  than  thofe  already  taken  notice 
of,  with  their  points  diredted  backwards. 
h  The  hinder  part  of  the  ftomach. 
i  i  The  loweft  appendages,  which  appear  as  it 
were  in  the  bottom  of  the  ftomach.  Thefe 
appendages  are  diredted  towards  the  head. 
kkkk  The  vafa  varicofa,  or  the  fwollen  guts 
of  the  ftomach,  placed  on  the  upper  and 
lower  parts  of  it,  and  on  each  fide,  and 
forming  a  moft  beautiful  appearance. 
ƒ  The  pylorus  with  the  flender  gut,  which 
fprings  from  the  ftomach.  This  part  the 
antients  call  Ecphyfis. 
m  The  colon. 

n  n  Pulmonary  tubes  running  from  the  laft 
pair  of  breathing  holes  towards  the  ftomach, 
and  branching  into  a  great  many  ramifica¬ 
tions,  that  are  diftributed  over  the  ftomach, 
the  colon,  and  the  ftraight  gut. 

0000  The  other  fixteen  breathing  holes,  in 
their  natural  fituation,  as  they  appear  thro’ 
the  fkin. 

p  The  ftraight  gut,  difplaced. 
q  A  rough  draught  of  the  parts  of  the  head. 
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tab.  xxviii. 

FIG.  I. 

The  brain  and  fpinal  marrow  of  the  Cojfus . 

a  The  brain,  with  the  four  nerves  that  it 
produces. 

b  Two  origins  of  the  fpinal  marrow  at  fome 
diAance  afunder,  but  meeting  lower  to  form 
one  trunk. 

d  d  d  Nerves  iffuing  from  the  fpinal  marrow. 

F  I  G.  II. 

A  recurrent  nerve,  as  is  appears  through  the 

microfcope. 

a  a  The  origins  of  the  recurrent  nerves,  cut 
off  in  that  place  where  they  ilfue  from  the 
brain. 

b  b  Recurring  nerves,  tending  upwards ;  their 
afcent  may  be  feen  on  each  fide  of  the  in- 
fed’s  gullet. 

c  c  Elegant  inflections  of  the  recurrent  nerves. 
d  The  firft  nodule  formed  by  the  recurrent 
nerves  after  their  union. 
e  A  recurrent  nerve  again  changed  to  a  Angle 
one. 

f  The  fecond  nodule  of  a  a  recurrent  nerve. 
g  Small  nerves  branching  from  a  recurrent 
nerve. 

F  I  G.  III. 

The  fpinal  marrow  of  a  Silk-Worm  when  about  to 
enter  the  Nymph  fate ,  the  better  to  few  the 
difference  between  its  fpinal  marrow  and  that 
of  the  Cojfus.  As  likewife  what  little  reafon 
fome  people  have  to  conjider  every  dilatation  of 
the  marrow  as  a  dijlindl  brain. 

a  The  brain. 

bbb  123,  &c.  The  fpinal  marrow,  conAA- 
ing  of  twelve  globules  or  nodules,  which 
are  formed  as  it  were  by  the  union  of  twelve 
pair  of  nerves  iffuing  from  the  brain. 
c  c  A  pair  of  nerves  running  to  the  eyes. 
d  d  A  conflderable  part  of  nerves  iffuing  from 
the  flrft  nodule  of  the  marrow,  and  tending 
towards  the  mufcles  of  the  head,  teeth,  and 
other  parts.  Every  one  of  thefe  nerves  form 
by  itfelf  a  beautiful  nodule. 
e  e  Two  of  thefe  nodules. 
f  A  pair  of  very  Ane  nerves  iffuing  from  the 
brain,  or  origin  of  the  fpinal  marrow. 
g  The  recurrent  nerves  in  their  natural  Atua- 
tion,  with  the  two  nodules  belonging  to 
them,  and  the  nerves  arifing  from  the  faid 
nodules. 

h  A  pair  of  nerves  arifing  from  the  Arff  nodule 
of  the  marrow,  and  running  towards  the 
little  bags  that  contain  the  juice  of  which  the 
Aik  is  compofed,  like  a  glutinous  liquid. 
This  pair  of  nerves  ferves  perhaps  to  animate 
the  moving  and  extruding  Abres  of  the  faid 
Aik  bags. 


i  i  Two  pair  of  elegant  nodules,  formed  by 
nerves  that  proceed  from  the  brain,  and  ArA 
nodule  of  the  fpinal  marrow,  and  are  diftri- 
buted  chiefly  towards  the  mufcle  of  the 
head. 

k  k  k  k  Four  pair  of  nerves  which  iflue  from 
the  very  origins  of  the  marrow,  and  by  no 
means  from  its  nodules.  In  my  opinion  the 
origin  of  all  the  other  neives  is  like  this,  as 
more  particularly  appears  in  the  nerves  of 
the  Silk-Worm  Butterfly,  in  which  the  fub- 
ftance  forming  the  nodule  is  of  a  different 
nature  from  that  of  the  fpinal  marrow,  fo 
that  the  whole  is  enclofed  in  the  latter  merely 
for  the  fake  of  procuring  it  greater  Armnefs. 

In  man,  the  origin  of  whofe  marrow  conAfts 
likewife  of  two  parts,  the  nerves  arife  in  like 
manner  from  the  nervous  part  of  the  mar¬ 
row,  which  is  full  of  Abres,  and  after  pro¬ 
ceeding  a  little  way  beyond  the  faid  ner¬ 
vous  part,  and  growing  fomewhat  longer, 
they  every  one  of  them  unite  to  form  fuch 
nodules  at  different  diftances  from  their  ori¬ 
gin.  The  fame  difpoAtion  is  obfervable 
even  in  quadrupedes.  On  placing  the  warm 
marrow  of  thefe  infeds  on  cold  fpring  water, 
it  hardens  to  a  conAderable  degree,  and  very 
plainly  exhibits  its  Abres,  and  the  heteroge¬ 
neous  matter,  of  which  it  is  formed.  This 
circumAance  I  have  reprefented  by  a  great 
many  curious  drawings,  done  after  nature, 
in  Dr.  Slade’s  houfe,  from  a  fpinal  marrow, 
publifhed  by  Dr.  BlaAus  with  his  book  of 
Commelyn.  But  this  laft  gentleman  added 
the  defcription.  My  name  was  not  men¬ 
tioned  on  this  occaAon,  becaufe  fome  other 
Gentlemen,  who  afliiled  me  in  the  diffedion, 
not  choofing  to  have  their  names  made  pub- 
lick,  I  thought  it  improper  that  mine  fhould. 

It  is  likewife  very  remarkable,  that  in  men  and 
brutes,  the  pia  mater,  encloAng  the  medul¬ 
lary  fubAance  that  iflues  like  a  Ane  Alament 
from  the  marrow,  in  order  to  form  a  nerve, 
lies  fo  clofe  and  Arm  about  the  nerves,  that  it 
is  fcarce,  if  at  all  poffible,  to  penetrate  into 
its  ramiAcations  with  the  Aneft  threads  that 
glafs  can  be  drawn  into.  And  as  this  narow- 
nefs  is  Aill  increafed  by  the  medullary  fub¬ 
Aance,  it  is  eafy  to  guefs  how  fubtile  that 
matter  muA  be,  which  flows  through  thefe 
and  other  nerves,  and  is  only  reArained  by 
that  very  Ane  membrane  called  the  pia  ma¬ 
ter,  I  therefore  Armly  believe,  that  this 
matter,  called  the  animal  fpirits,  is  not  to  be 
gathered  or  contained  by  any  veffels,  and  is, 
for  that  reafon,  altogether  inviAble. 

But  that  thefe  little  nerves  fhould  be  in  no  dan¬ 
ger  of  entangling  one  with  another,  or  dis¬ 
placed,  the  Author  of  Nature  has  contrived 
that  they  Aiould  form  various  nodules ;  and 
that  each  of  them,  at  its  origin,  fhould,  in 
men,  as  well  as  beads,  be  connected  by  that 
delicate  membrane,  which  forms  the  third 
coat  of  the  brain,  and  is  called,  by  us, 

arach- 
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Arachnorides,  on  account  of  its  extreme 
finenefs.  The  cavities  of  the  ventricles  of 
the  brain  are  united  together  merely  by 
means  of  the  faid  coat,  which  likewife  ferves 
to  keep  firm  in  their  proper  fituation  the  ar¬ 
teries  adhering  to  the  bottom  of  the  brain. 
As  therefore  the  ventricles  of  the  brain  have 
no  other  coat  to  enclofe  and  connect  them, 
but  this  very  delicate  one,  which  gives  way 
to  the  flighted  impreflions,  we  may  eafily 
fee,  that  the  faid  ventricles  are  by  no  means 
fuited  to  contain  the  animal  fpirits,  which 
no  doubt  are  continually  paffing  and  repaying 
through  the  whole  fubdance  of  the  brain, 
marrow,  and  nerves,  in  order  to  contradi 
the  mufcles.  It  is  therefore  the  pia  mater 
alone  that  can  be  fuppofed  to  contain  the  ani¬ 
mal  fpirits.  But  I  abfolutely  deny,  that,  as 
fome  people  think,  thefe  fpirits  pafs  in  great 
quantities  through  the  faid  coat,  as  there  are 
not  to  be  found  in  the  brain  or  origin  of  the 
marrow  any  ventricles ;  or  any  great  quantity 
of  fpirits,  that  we  may  fuppofe  to  be  driven 
backwards  and  forwards  in  fuch  a  manner. 
Befides  what  power  fhould  drive  them. 
There  are  no  mufcles  at  hand  for  that  pur- 
pofe  ;  and  as  to  the  opinion  of  fome,  who 
attribute  fuch  a  motion  to  the  heart,  experi¬ 
ence  fufficiently  proves,  that  the  juices  fe- 
creted  from  the  blood  move  flower  than  the 
blood  itfelf.  It  would  be  more  agreeable  to 
experience  to  fuppofe,  that  fome  juices  are 
fecreted  from  the  blood  into  the  nerves,  in 
order  to  move  the  mufcles  j  nor  would  a 
great  quantity  of  fuch  juices  be  neceffary,  as 
appears  plainly  in  the  cafe  of  the  fmalled 
tumours. 

In  Frogs,  the  Wray-fiffi,  and  other  animals, 
after  the  nerves  have  been  feparated  fome 
hours  from  the  fpinal  marrow,  and  all  mo¬ 
tion  has  ceafed  in  the  mufcles,  I  can  not- 
withflanding  reflore  the  faid  motion,  by  on¬ 
ly  any  how  irritating  the  nerves  fo  cut  off. 
And  this  makes  me  believe,  that  the  blood, 
that  continually  flows  through  the  arteries 
into  the  marrow  and  nerves,  produces  in  the 
mufcles,  by  means  of  the  nerves,  fuch  a 
conflant  irritation,  as  mufl  keep  the  mufcles 
in  a  flate  of  perpetual  contraction.  To  ex¬ 
plain  the  mechanifm  of  this  motion  ;  The 
food  we  take  in,  after  paffing  through  the 
heart,  increafes  our  blood  :  the  blood  drives 
to  the  brain,  irritates  the  mufcles  to  con¬ 
traction,  by  fecreting  fome  few  fubtile  par¬ 
ticles,  which  are  moved  towards  the  nerves, 
and  penetrate  them.  The  mufcles  will,  in 
their  turn,  put  their  contents  in  motion,  and 
thus  a  perpetual  and  uninterrupted  motion 
mufl  of  courfe  be  produced  in  all  the  parts  of 
the  animal  machine.  It  would  certainly  be 
worth  while  to  demonftrate,  by  a  due  courfe 
of  experiments,  thefe  operations  of  the  blood, 
fpirits,  nerves,  and  mufcles.  What  I  have 
here  faid  of  them  is  only  by  way  of  paren- 
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thefis,  and  therefore  I  think  I  have  faid 
enough. 

1 1 1 1  Some  very  beautiful  modulations  of  the 
nerves. 

m  m  m  The  refl  of  the  nerves  iffuing  from  the 
lower  part  of  the  medullary  nodules. 

n  n  n  &c.  Some  parts  of  the  fpinal  marrow, 
where  its  divifions  are  not  fo  confpicious, 
as  more  particularly  appears  in  three  places 
near  the  breathing-hole,  or  refpiratory 
points. 

I  23,  &c.  Nine  breathing-holes,  which  I 
here  reprefented,  to  ffiew  the  fituation  of  the 
fpinal  marrow,  with  refpeCt  to  the  annular 
incifures  of  the  body. 

0  In  this  place  I  have  reprefented  the  fpinal 
marrow  with  a  greater  cleft,  than  it  really  has, 
the  better  to  ffiew  the  nerves  1 1. 

The  remaining  part  of  this  figure  reprefents 
the  genital  parts  of  the  Male  Silk-Worm 
Butterfly. 

p  p  Two  branches  of  the  lad  and  greatefl  pair 
of  nerves,  which  branches,  proceeding  from 
the  lowed  part  of  the  marrow,  are  cleft  near 
their  extremities,  and  form  a  flit  for  the  paf- 
fage  of  the  vafa  differentia  r  r. 

q  q  The  teflicles  of  the  Silk-Worm  Butterfly, 
already  difcernibie  in  the  Silk-Worm  itfelf. 

r  r  The  vafa  differentia. 

s  s  Places  at  which  the  faid  veflels  run  in  a  fur- 
prifing  manner  through  the  nerves  of  the 
marrow.  I  leave  others  to  judge  whether  or 
no  this  difpofltion  contributes  to  increafe  the 
titallation. 

t  A  proflata,  or  fomething  analagus  to  that 
glandule. 

u  u  The  faid  bags,  fupplied  with  their  feminal 
matter  from  two  difiinCl  tubes.  Thefe  bags 
are  not  only  feparated  from  the  vafa  differen¬ 
tia,  but  have  not  the  lead  communication 
with  them. 

x  x  The  body  of  the  penis,  with  a  perforation 
from  end  to  end  for  the  paffage  of  the  feed. 

y  y  Two  nails  or  hooks  growing  near  that  part 
of  the  penis,  which  is  of  a  fubdance  between 
bone  and  horn.  It  is  by  means  of  thefe  nails 
or  hooks  that  the  male  fixes  itfelf  againd  the 
vulva  of  the  female,  and  draws  her  towards 
him,  the  furer  to  penetrate  her  with  his  pe¬ 
nis.  The  fame  contrivance  appears  in  the 
horned  Beetle,  and  other  infedts. 

z  Part  of  the  penis,  confiding  of  a  horny 
bone.  The  bone  ferves  as  a  praeputium  or 
ffieath,  from  whofe  fore  end  the  penis  pro- 
jedts. 

F  I  G.  IV. 

An  oval  nefl ,  hollowed  out  under  ground  by  the 
CoffuSy  in  which  it  changes  to  a  Nymph. 

a  a  The  earth  in  which  the  Coffus  had  formed 
its  oval  ned. 
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b  The 
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b  The  nefl  itfelf. 

c  The  Coflus,  changed  into  a  Nymph. 

FIG.  V. 

I'he  changes  vifible  in  the  internal  parts  of  the 
Coffus ,  a  little  before  its  entering  the  nymph 
fate . 

a  The  gullet  as  not  yet  altered,  and  palling 
through  a  cleft  in  the  marrow,  while  the 
Coflus  continues  in  the  Worm  ftate. 
b  b  The  ftomach,  with  its  appendages  con- 
fiderably  contracted. 

d  d  d  The  vafa  varicofa  feparated  from  the  up¬ 
per  and  lower  parts  of  the  ftomach,  and  out 
of  their  natural  fituation. 
e  The  infertion  of  thefe  veflels ;  for  behind 
the  pylorus  they  open  by  four  tubes  into  an 
ecphyfis. 

ff  The  colon,  almoft  of  its  former  fize,  ow¬ 
ing  to  the  contents  of  the  ftomach  and  fmall 
gut  being  fallen  into  it. 

g  Cells  of  the  colon,  with  its  ligament  in  the 
middle. 

h  The  flraight  gut. 

i  i  The  vafa  varicofa  folded  and  coiled  in  a  molt 
furprifing  and  beautiful  manner  againft  each 
fide  of  the  flraight  gut. 
k  A  rough  draft  of  the  Worm’s  head. 

FIG.  VI.  VII.  and  VIII. 

A  front  view  of  the  Nymph  of  the  Coffus ,  and  all 
its  parts ,  fightly  expreffed  by  the  graver,  and 
dejcribed  by  Imes  only,  the  better  to  jhew  its 
parts.  The  eighth  figure  reprefents  the  lower 
parts  of  the  Coffus  s  head,  that  the  changes  it 
undergoes  may  be  the  better  co?nprehended. 

a  The  horn  growing  on  the  nofe. 
b  The  root  of  the  faid  horn ;  which  in  the 
Beetle  is  covered  on  its  lower  part  with  fome 
ftiff  red  hairs.  This  part  grows  in  the  nofe 
of  the  Coflus. 

cc  Two  fpherical  tubercles,  being  the  remains 
of  the  Coflus’s  teeth  d  d.  Fig.  VIII.  And 
therefore  thefe  teeth  are  four  times  fmaller 
in  the  Beetle,  than  they  were  in  the  Coflus. 
d  d  The  teeth  of  the  Coflus. 
e  e  Two  pair  of  tubercles  like  the  former,  be¬ 
ing  the  remains  of  the  Coflus’s  horns  f  f 
Thefe  tubercles  are  of  quite  another  form  in 
the  Beetle. 

f  f  The  Coflus’s  two  horns. 
g  g  Two  tubercles  of  a  more  oval  form,  grown 
from  the  articulated  briflles  of  the  Coflus  h  h , 
and  afterwards  vifible  in  the  Beetle  itfelf. 
h  h  The  articulated  briflles  of  the  Coflus. 
i  Three  beautiful  globules  placed  in  the  middle, 
and  growing  from  the  particles  of  the  Coflus 
marked  k.  Thefe  globules  are  likewife  of 
another  figure  in  the  Beetle. 
k  The  four  briflles  of  the  Coflus,  already  taken 
notice  of. 


I  The  greatefl  fpherical  divifion  of  the  Nymph, 
which  in  the  Beetle  confifls  of  a  horny  bone, 
and  is  covered  with  hair  on  each  fide. 
m  m  The  breafl  bone. 

1  i  The  firfl  pair  of  legs. 

2  2  The  fecond  pair. 

3  3  The  third  pair,  with  its  joints 
n  n  The  (heaths  of  the  wings. 

oo  A  fmall  portion  of  the  wings  themfelves. 

P  p  The  abdominal  rings. 
q  The  two  fhield-like  parts  of  the  anus. 

F  I  G.  IX. 

A  back  view  of  the  Coffus,  Jhewing  the  fourteen 
annular  incifions  of  its  body ,  and  the  tranfpofi- 
tion  oj  its  breathing-holes. 

1  The  firfl:  ring  of  the  body,  now  armed  with 
a  horn  on  the  head. 

2  i  The  fecond  ring,  in  which  the  firfl  pair  of 
breathing-holes  is  l'eated  under  the  fore  kgs, 
one  at  each  fide  of  the  thorax. 

3  4  The  third  and  fourth  ring,  which  form 
but  one  ring,  and  may  be  faid  to  conflitute 
the  hinder  part  of  the  thorax. 

5  2  The  fifth  ring,  in  which  the  fecond  pair 
of  breathing-holes  is  feated  under  the  wings, 
one  at  each  fide. 

6  3  The  fixth  ring,  in  which  the  third  pal  of 
breathing-holes  externally  appears,  one  at  a 
fide,  on  the  borders  of  the  belly. 

7  4  The  feventh  ring,  and  fourth  breathing- 
hole. 

8  5  The  eighth  ring,  and  fifth  breathing-hole,, 

9  6  nThe  ninth  and  tenth  ring,  and  fixth 
and  V,  and  feventh  breathing-holes,  all  very 

10  7  j  diflindtin  the  Coflus,  but  in  the  Beetle- 
pretty  clofely  united. 

io  8  j  The  eleventh,  twelfth,  and  thirteenth 

12  9  5*  rings,  which  now  in  a  manner  form 

13  J  but  one  ring.  The  eighth  pair  of 
breathing-holes,  placed  on  the  eleventh  ring, 
is  almofl  clofed  up  in  the  Nymph.  And  the 
ninth  pair,  which  in  the  Coflus  appeared  in 
the  twelfth  ring,  is  no  longer  to  be  feen  in 
its  Nymph. 

14  The  fourteenth  ring,  vifible  only  in  the 
belly,  between  the  two  fhield-like  parts.  I 
here  only  mark  its  fituation. 

TAB.  XXIX. 

FIG.  I. 

The  Caterpillar  of  the  fwift  Butterfly. 

a  Its  head,  and  fome  of  the  hairs  growing  on 
its  forehead  or  forepart ;  likewife  its  two 
teeth. 

b  Its  breafl.  c  Its  belly. 
d  Its  tail,  in  which  are  feen  its  two  hinder  legs. 
e  The  extremity  of  the  tail,  ending  in  a  point. 
Neither  the  breathing-holes,  the  fore,  or 
middle  part,  are  to  be  feen  in  this  Cater¬ 
pillar, 
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pillar,  as  I  have  reprefented  it  lying  on  its 
belly. 

F  I  G.  II. 

The  Chryfalis  or  Aurelia  of  the  fwift  Butterfly , 
belonging  to  the  Jecond  mode  of  the  third  order 
or  clafs. 

a  The  eye. 

b  The  probofcis,  beautifully  bent  back  towards 
the  belly. 

The  horns  and  legs,  dretched  over  the  body. 
The  wing  belonging  to  one  fide. 

e  e  The  rings  of  the  bread,  and  of  the  abdomen. 

F  I  G.  III. 

The  fwift  Butterfly . 

a  a  The  eyes. 

b  b  The  antennas  or  horns,  growing  above  the 
eyes. 

c  The  probofcis,  confiding  of  a  double  tube, 
by  means  of  which  this  infeót  condantly 
fips  up  its  food,  while  flying.  It  is  to  be 
noted  that  the  great  length  of  this  curious 
organ  is  contrived  by  Nature,  that  the  in- 
fed:  fhould  take  its  food  without  being  obliged 
to  fly  too  near  the  flowers,  which  might  in¬ 
jure  its  wings. 

d  The  extremity  of  the  probofcis,  coiled  up  by 
means  of  fome  minute  mufcles.  Thus  the 
Butterfly  can  gather  up  this  part  into  a  little 
compafs,  and  hide  it  between  the  forks. 

e  A  fide  view  of  part  of  the  forks.  The  forks 
are  two  particles  covered  with  hairs,  formed 
like  a  feather. 

f  The  tail,  by  means  of  which  the  infed,  when 
on  the  wing,  fhapes  its  courfe  ;  fo  that  its 
flight  is  fteddier  than  that  of  other  Butterflies. 
The  reft  appears  behind  the  head  and  bread, 
and  the  abdomen,  which  is  beautifully 
adorned  with  hairs,  made  in  form  of  feathers, 
and  of  changeable  colours. 

g  g  The  upper  wings,  which  are  the  larged. 

h  h  The  lower  wings.  All  the  four  wings  are 
curioufly  ornamented  with  hairs  and  fcales. 
And  thefe  ornaments,  by  containing  a  great 
deal  of  air,  make  the  Butterfly  lighter  than 
it  otherwife  would  be,  and  confequently  the 
fitter  for  flying. 

F  I  G.  IV. 

The  Sicarius ,  or  Affafjin  Worm ,  an  aquatic  infect. 

a  a  Its  fix  hairy  feet. 

b.  Its  hairy  tail,  furnifhed,  as  it  were  with  two 
oars,  by  means  of  which  the  Worm  can 
float  on  the  furface  of  the  water. 

c  c  Sharp  and  crooked  teeth  with  which  this 
infed  kills  other  infeds  for  its  food,  and 
lucks  up  their  blood. 

d  d  Eight  of  the  infeds  twelve  eyes,  of  which 
fix  are  at  one  fide  of  the  head,  and  fix  at 
the  other. 
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e  e  e  Four  ariculated  bridles  growing  under, 
and  between  the  teeth. 

ff  Two  longer  bridles,  which  may  be  con- 
fidered  as  the  infeds  horns. 
g  Six  breathing  holes.  This  Worm  has  fix- 
teen. 

FIG.  V. 

A  tooth  of  the  Sicarius ,  or  Affaflin  Wormy  'viewed 
with  the  microfcope. 

a  The  point  of  the  tooth,  fharp,  and  crooked. 
b  A  fharp  ridge  on  the  internal  furface  of  the 
the  tooth. 

c  The  convexity  of  the  external  furface. 
d  An  oblong  aperture,  or  flit,  through  which 
that  infed  fucks  its  food. 

F  I  G.  VI. 

The  breathing  holes  of  the  Beetle ,  in  their  ?iatural 
Jituation ;  as  likewife  the  rings  of  the  bod\\ 
which  may  be  taken  from  the  figure  of  the 
Nymph  already  exhibited. 

a  i  The  fird  breathing  hole  placed  obliquely 
backwards  in  the  bread  bone,  upon  the  fe- 
cond  ring. 

b  2  The  fecond  breathing  hole,  fituated  higher 
under  the  wings  in  the  fifth  ring,  and  in  an 
oblique  diredion  to  the  fil'd  breathing  hole. 
c  3  The  third  hole,  fituated  a  little  higher  up 
on  the  edge  of  the  abdomen,  and  in  the 
fixth  ring, 

d  4  The  fourth  dill  a  little  higher  up  on  the 
feventh  ring. 

e  5  The  fifth  higher  up  again  in  the  eighth 
ring. 

f  6  g  7  h  8  The  fixth,  feventh,  and  eighth 
holes,  confiderably  fmaller  than  the  pro¬ 
ceeding  ones.  They  lie  on  the  ninth,  tenth, 
and  eleventh  rings. 

i  9  The  ninth  hole,  that  appeared  in  the 
twelfth  ring,  now  quite  clofed  up. 

FIG.  VII.  and  VIII. 

The  eyes ,  optic  nerves ,  and  brain  of  the  Beetle . 

a  The  eye  jud  diveded  of  the  cornea,  and  the 
uvea,  fo  as  to  fhew  its  inveded  pyramidal 
fibres. 

b  A  fnow  white  fibrous  coat  of  the  eye,  in 
which  all  the  pyramidal  fibres  terminate. 
c  The  optic  nerve  feparated  from  the  infide  of 
the  faid  coat’s  cavity. 

d  The  dark  colour  of  the  faid  coat.  There 
are  in  this  place  a  great  many  ramifications 
of  the  pulmonary  tubes,  of  which  I  have 
reprefented  three  branches. 
e  The  manner  in  which  the  pulmonary  tubes 
run  along  the  inverted  pyramidal  fibres  in  a 
a  ferpentine  courfe  towards  the  cornea,  in 
the  eye  of  a  live  Beetle.  I  have  reprefented 
thefe  pulmonary  pidules,  fomewhat  thicker 

than 
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than  they  really  are,  that  they  may  appear 
the  more  didinCt. 

ff  Two  horny  bones  growing  on  the  fkull, 
over  the  eye,  which  they  in  a  manner  divide. 
g  An  expanfion  of  the  fkull,  of  a  fubdance 
between  bone  and  horn,  commonly  called 
the  nofe-horn,  with  its  rugged  furface. 
h  A  fuperficial  divifion  of  that  part  of  the  eye, 
which  lies  within  the  fkull ;  this  divifion  is 
formed  by  the  upper  projections  of  the  lkull . 
i  The  brain,  confiding,  as  it  were,  of  two 
united  globules. 

k  Pulmonary  tubes  of  the  dura  mater,  and  op¬ 
tic  nerves. 

/ 1  The  fined  parts  of  the  optic  nerves,  jud  at 
their  iduing  from  the  brain. 
m  m  The  fame  nerves  grown  bigger. 
n  n  The  fame  grown  fmaller. 
o  o  The  fame  again  increafed,  on  their  ap¬ 
proaching  the  eyes. 

p  p  The  origin  of  the  fpinal  marrow,  cut  od' 
in  that  part  where  it  forms  a  flit  for  the 
pafiage  of  the  gullet. 

F  I  G.  IX. 

The  Pulmonary  tubes,  with  their  veficles  in  the 
horned  Beetle. 

a  a  Didended  veficles  of  the  pulmonary  tubes, 
of  which  I  here  give  an  entire  branch  bigger 
than  nature. 

b  b  Tubes  and  their  literal  branches,  fpringing 
from  the  upper  part  of  the  veficles. 
c  c  Some  tubes  iduing  from  the  fides  of  the 
faid  veficles. 

FIG.  X. 

A  pulmonary  branch  and  its  veficle,  'viewed  with 
the  microfcope. 
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F  I  G.  I. 

Vificulce  pneumaticae,  or  breathing,  or  pulmonary 
'• vejicles ,  that  appear  between  the  two  plates  of 
the  jheath  covering  the  wings. 

a  a  The  two  larged  branches  of  the  trachea, 
which  appear  through  the  faid  plates,  on 
holding  them  to  the  light,  and  examining 
them  with  the  microfcope  in  that  fituation. 

b  b  b  Pulmonary  tubes  iduing  from  the  branches 
a  a,  with  their  veficles. 

c  c  c  Pulmonary  tubes  iduing  from  the  faid 
veficles,  and  again  forming  other  veficles 
and  tubes,  &c. 

F  I  G.  II. 

The  jirfl  fpecies  of  an  Exotick,  Rhinoceros,  or 
horned  Beetle. 

a  Its  eye,  from  which  idue  the  projeCtin?  part 
of  the  fkull. 

b  An  excrefcence  of  the  fkull,  forming  a  kind 
of  horn,  in  the  middle  of  which  there  ap¬ 
pears  a  tubercle  with  a  fharp  point,  and  a 
fingle  cleft  at  its  end. 

c  The  bread  bone  projecting  on  the  fore  part 
in  a  fingle  tube,  which  terminates  in  two 
teeth. 

d  d  The  two  lids  or  covers  of  the  wings,  be¬ 
tween  which  there  lies  on  the  infeCt’s  back 
about  its  bread  a  triangular  horny  bone. 
This  bone  keeps  the  lids  or  covers  when  fhut 
from  running  one  over  the  other. 

e  The  abdominal  rings,  in  which  are  the  two 
breathing  holes  of  the  Beetle,  that  are  al- 
mod  clofed  up  3  I  have  left  them  unfhaded, 
that  they  may  appear  the  plainer. 

ff  f  The  three  legs  belonging  to  one  fide, 
with  their  joints,  nails,  and  hair.  The 
bread-bone  of  this  infeCt,  and  likewife  the 
projecting  part  of  the  faid  bone,  and  the 
nofe-horn,  are  all  of  a. deep  brown  inclining 
to  black 3  but  the  dreaths  of  the  wings  are 
fomewhat  paler,  and  near  to  a  light  red. 
The  legs  are  black. 

F  I  G.  III. 

1  fecond  fpecies  of  the  horned  Beetle,  which  may 
be  very  properly  called  the  flying  Elephant. 

The  eye  belonging  to  one  fide  of  its  head, 
in  regard  to  which  it  plainly  appears,  that  it 
is  covered  like  that  of  the  Dutch  horned 
Beetle,  by  a  projecting  proceflus  of  the  fkull, 
of  a  fubdance  between  bone  and  horn,  and 
that  it  is  likewife  united  with  the  faid  procefs. 
Another  projection  of  the  bread  bone,  of  the 
fame  fubdance  with  that  of  the  fkull.  This 
projection  covers  the  eye  too,  but  is  by  no 
means  united  with  it ;  for  the  eye  is  onlv 

hid 


a  a  Rings  that  compofe  the  tube,  of  a  fub¬ 
dance  between  bone  and  horn. 
b  The  druCture  of  thefe  rings,  which  is  fuch 
as  to  make  it  probable  they  are  formed  by  a 
concretion  of  fpherical  particles. 
c  c  Some  places,  in  which  the  convolutions, 
compofing  the  rings  are  terminated,  and  fuc- 
ceeded  by  new  ones. 

d  d  Membranes  binding  the  rings  together  3 
in  thefe  membranes  there  appear  fpherical 
particles,  of  which  they  are  in  a  manner 
compofed.  a 

e  e  Some  fmaller  rings  at  the  top  and  bottom, 
of  the  pulmonary  veficle. 
f  f  The  druCture  of  the  pulmonary  veficle  it- 
felf.  It  is  of  a  white  membranaceous  fub¬ 
dance,  compofed  of  an  infinite  number  of 
minute  globules,  which  on  account  of  their  b 
convex  furfaces  give  this  part,  as  often  as 
the  light  fhines  on  it,  a  white  colour,  though 
without  any  refplendency. 
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hid  by  the  faid  projection,  which  ferves  as 
an  eyelid,  and  moves  backwards  and  for- 
forwards  over  the  eye,  as  the  Beetle  moves 
its  head. 

c  Some  ornaments  of  the  fkull. 
d  The  nofe-horn  of  the  fkull,  refembling  the 
probofcis  of  an  Elephant. 
e  A  tubercle,  in  form  of  a  tooth,  growing  near 
the  end  of  the  nofe-horn,  which  is  more¬ 
over  cleft  in  the  middle  3  but  as  this  is  a  fide 
view  of  the  infeCt,  the  faid  cleft  cannot  be 
feen. 

f  The  bread:  bone. 

g  g  Two  fharp  prominent  forks,  or  teeth  of 
the  bread-bone,  in  regard  to  which  I  con- 
fider  this  in  fed  as  having  fome  refemblance 
to  an  Elephant. 

h  The  lids  that  cover  the  wings. 
i  The  fecond  joint  of  the  legs. 
k  The  third  joint. 

/  The  fourth  joint,  or  the  foot,  with  its  joints, 
hairs  and  nails. 

As  all  thefe  parts  are  compofed  of  a  folid  horny 
bone,  the  mufcles  are  enclofed  by  them, 
whereas  on  the  contrary  in  men  and  quad¬ 
rupedes,  the  bones  lie  within  the  flefh.  This 
Beetle  is  very  black,  but  fhining  withall, 
like  polifhed  ebony,  fo  as  to  afford  a  very 
pleafing  fpeCtacle,  efpecially  as  its  colour 
has  a  reddifh  caff. 

F  I  G.  IV. 

A  third  fpecies  of  the  horned  Beetle. 

a  One  of  its  eyes.  b  One  of  its  horns. 
c  Its  nofe-horn. 

d  d  The  breaft-bone,  and  its  projections. 
e  e  The  fheaths  of  the  wings.  All  the  pads 
are  gray,  owing  to  an  infinite  number  of 
fmall  hairs,  that  grow  on  them,  the  nofe- 
horn,  and  projections  of  the  breaft-bone  ex¬ 
cepted  :  But  the  ground  of  the  horny  bone, 
on  which  thefe  hairs  grow,  is  black,  as  is 
likewife  the  horny  bone  of  the  foot,  whofe 
hairs  do  not  grow  fo  clofe,  as  thofe  covering 
the  other  parts. 

FIG.  V. 

Phe  breaft-bone  of  a  fourth  fpecies  of  Beetles. 

a  Some  ornaments  of  this  part,  which  is  com¬ 
pofed  of  a  fubftance  between  horn  and 
bone. 

b  A  thick  expanfion  of  the  breaft-bone. 
c  Its  two  blunt  ends. 

d  Some  hairs  growing  on  the  part  that  unites 
the  head  and  thorax.  Thefe  hairs  facilitate 
the  motion  of  the  head. 
e  Some  projections  of  the  fkull. 
f  The  nofe-horn,  with  its  teeth. 
g  The  horn,  and  one  of  the  eyes. 
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F  I  G.  VI. 

A  fifth  fpecies  of  a  horned  Beetle, 
a  Its  eye. 

b  The  nofe-horn,  growing  out  of  the  fkull, 
crooked  and  blunt. 

c  The  firft  proceffus  of  the  breaft-bone. 
d  The  fecond. 

e  The  third.  All  thefe  are  only  the  limbs  be* 
longing  to  one  fide. 

ƒ  A  little  prominent  border,  which  is  fumed  in, 
and  entirely  furrounds  the  breaft-bone  3  it  is 
found  in  every  fpecies  of  horned  Beetles. 
Lower  down,  and  more  forward  than  the 
faid  border,  are  to  be  feen  thofe  ornaments  of 
a  horny  bone,  which  are  covered  with  loofe 
hairs. 

gg  A  fingle  joint  of  the  legs  3  the  remaining 
parts  may  be  conceived  from  the  other 
figures. 

F  I  G.  VII. 

Part  of  the  heart  of  the  Butch  horned  Beetle . 

a  a  Some  broader  parts  of  it* 
b  b  Some  narrower  parts. 

F  I  G.  VIII.  and  IX. 

Phe  genital  parts  of  the  male  horned  Beetle . 

a  The  part  forming,  as  it  were,  the  fheath  or 
forefkin  of  the  penis  3  this  part  is  a  horny 
bone. 

3  Two  horny  bones,  or  nails  of  the  penis,  by 
means  of  which  the  male,  in  copulation, 
fixes  its  penis  into  the  vulva  of  the  Female. 
c  The  thick  nervous  part  of  the  penis. 
d  The  body  or  root  of  the  penis. 
e  e  The  vafa  differentia,  bigger  in  the  middle 
than  at  the  extremities. 

ƒ  One  of  the  tefticles  quite  unfolded,  or  laid 
open,  in  order  to  fhew  thoroughly  the  tefti- 
culary  veffels. 

g  The  extremity  of  the  faid  tefticulary  veffel. 
This  veffel  is  clofed. 

h  The  other  teflicle,  almod  in  its  natural  fixa¬ 
tion. 

i  The  blind  extremity  of  the  tediculary  veffel 
laid  bare. 
k  k  Seminal  bass. 

//  Two  flender  curled  tubes,  in  which  the 
faid  bags  terminate  3  and  which  terminate 
themfelves  at  each  fide  into  lix  other  tubes. 
mm  Twelve  mod:  beautiful  glands,  fix  at  a 
fide,  which  are  united  witn  the  faid  twelve 
tubes,  and  fend  their  feed  to  the  penis  by  the 
feminal  bags. 

11  The  upper  part  of  thefe  glands,  which  is 
flattifh. 

0  The  lower  part,  which  is  globular. 
p  The  lower  fide  of  the  faid  globular  part, 
fomewhat  magnified,  lb  as  to  fhew  in  what 
what  manner  it  is  united  with  the  tube  of 
^  the 
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the  feed-bag.  This  part  contains  a  limpid 

feminal  matter.  .  . 

q  A  fubdance  furrounding  the  feminal  matter, 

which  refembles  the  white  of  an  egg. 

fig.  X. 

The  ovary  of  a  Female ,  and  its  parts. 

a  The  head  of  the  female,  feparated  from  the 
body. 

b  The  gullet  and  domach. 
c  The  intedines.  < 

d  The  exitus,  or  extremity  of  the  intedines. 

e  e  The  ovary,  confiding  of  twelve  ovidudts, 
fix  at  a  fide,  and  dill  containing  eggs  of  dif¬ 
ferent  dzes,  or  in  which  there  moreover 
appear  eggs  of  different  lizes. 

f  The  vulva.  . 

g  A  bag,  fhaped  like  a  pear,  opening  into  the 

vagina  of  the  uterus. 

h  A  blind  vedel,  which  in  the  infedt  appeared 
like  a  tranfparent  lymphatic  vedel. 
i  Another  particle,  communicating  with  that 
lad  mentioned,  and  containing  a  hard  white 
fubdance. 

k  k  k  k  Pulmonary  tubes,  and  vencles,  diitn- 
buted  in  great  numbers  amongd  the  fore¬ 
going  parts. 

/  A  confiderable  branch  of  thefe  tubes  and  ve- 
dcles,  running  at  one  end  of  the  common 
ovary  dudt. 

m  Some  other  fmaller  branches  belonging  to 
the  domach  and  intedines. 


TAB.  XXXI. 

The  Hidory  of  the  Arborefcent  Flea. 

FIG.  I. 

‘The  arborefcent  Flea. 

a  The  aquatic  aborefeent  Flea,  a  little  bigger 
than  nature. 

F  I  G.  II. 

A  fide  view  of  the  faid  Infett,  taken  with  a 

microfcope. 

a  One  of  the  eyes,  fituated  at  one  fide  of  the 
fnout. 

b  b  Its  branching  arms,  iffuing  from  a  fingle 
trunk.  Each  of  thefe  branches  terminates 
in  two  branches,  which  are  again  divided 
into  joints  and  lateral  hairs. 

c  The  infedt’s  fharp  fnout,  with  which  it  fucks 
its  prey. 

d  Its  fcaly  fkin,  with  an  opening  in  it,  through 
which  it  can  thrud  out  its  body  and  tail. 
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e  The  tail,  or  extremity  of  the  body,  in  which 
there  appears  an  intedine  through  the  tranf¬ 
parent  furrounding  parts  j  the  feet  are  to  be 
feen  in  the  fame  manner  on  the  fore  part  of 
the  body,  near  the  opening  in  the  dun  jud 
now  mentioned. 

ƒ  The  extreme  point  of  the  rhomboibal  died, 
that  covers  the  body. 

h  Tranfparent  eggs,  which  lie  on  the  fore  part 
of  the  infedt,  upon  its  pellucid  body,  with 
which  they  move  backwards  and  forwards. 

F  I  G.  III. 

A  more  front  view  of  the  arborefcent  Flea ,  with 
the  opening  in  its  fkin. 

a  An  eye.  b  b  The  branching  arms. 
c  The  fnout. 

d  The  dit,  or  opening  in  the  fkin,  reprefented 
in  its  natural  condition,  but  fomewhat  on 
the  fore  part,  in  order  to  exhibit  the  legs 
now  projecting  beyond  it. 
e  f  The  tail,  and  its  hairs,  a  little  more  thrud 
out  from  under  the  faid  opening. 
g  The  fharp  point,  or  extremity  of  the  infedt’s 
fcaly  fkin. 

b  That  part  of  the  body,  in  which  the  eggs  lie. 

A  fhort  Hidory  of  the  Gnat. 

F  I  G.  IV. 

The  Worm ,  which  turns  to  a  Gnat,  of  its  natural 
fize ,  viewed  in  different  ftuations. 

FIG.  V. 

Fhe  fame  Worm  viewed  with  the  microfcope ,  fo 
as  as  to  Jhew  its  thorax  and  belly ,  and  in  what 
manner  it  can  fufpend  itfelf  on  the  furface  of 
the  water ,  by  means  of  the  appendages  of  its 
tail. 

a  a  The  eye.  b  b  The  antennas,  or  horns. 
c  The  mouth,  with  its  hairy  parts,  and  arti¬ 
culated  bridles. 

d  d  The  thorax,  with  its  hairs  and  divifions. 
On  difiedting  this  Worm,  feet  are  found  laid 
up  under  the  faid  regular  dividons. 
e  e  Eight  divifions  of  the  belly,  with  its  bridly 
hairs. 

f  The  tail. 

g  An  appendix  to  the  tail,  through  which  ap¬ 
pendix  there  appear  two  pulmonary  tubes, 
through  which  the  infedt  breathes. 
h  Black  fpots,  hairs,  and  little  hollows  on  the 
extremity  of  the  faid  appendage.  It  is  by 
means  of  thefe  the  Worm  fufpends  itfelf  on 
the  furface  of  the  water 
i  Bubbles  of  air,  difeharged  by  the  Worm 
from  the  appendage  of  its  tail. 
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k  k  The  two  main  trunks  of  the  pulmonary 
tubes,  fhewing  themfelves  through  the  belly. 
Thefe  trunks  have  their  mouths  in  the  ap¬ 
pendage  of  the  Worm’s  tail. 

/  The  anus  difcharging  fome  excrements. 
m  Excrements  diflblvitig  in  the  water. 
n  A  little  tranfparent  intedine,  fhewing  in 
what  manner  the  excrements  are  extruded. 

F  I  G.  VI. 

The  great  Worm  changed  to  a  Nymph ,  of  its  na¬ 
tural  fze,  in  two  different  fituations . 

F  I  G.  VII.  and  VIII. 

\ Two  reprefentations  of  the  faid  Nymph  fomewhat 
magnified ,  One  of  thefe  reprefentations  conffts 

of  nothing  blit  outlines ,  the  better  to  exhibit  the 
parts  of  the  infeci,  which  it  is  intended  to 
reprefent. 

a  One  of  the  eyes  on  the  fide  of  the  head.  The 
head  itfelf  at  this  time  lies  higher  up. 
b  One  of  the  two  antennae,  divided  into  black 
joints. 

c  A  fling,  or  prickle,  with  its  fharp  point 
lying  between  the  wings* 
d d  d  d  The  legs ;  the  hinder  ones  coiled  up  in 
a  very  furprifing  manner,  and  lying  for  the 
mod;  part  under  the  wings,  through  which 
however,  thofe  belonging  to  one  fide  {hew 
themfelves  in  this  figure. 
e  e  One  of  the  wings. 
f ff  Eight  rings  of  the  body. 
g  g  A  beautiful  edging  belonging  to  the  belly. 
h  The  tail,  now  hanging  down,  with  its  row¬ 
ing  fins. 

i  i  The  antennae  of  the  Worm,  altered  by  call¬ 
ing  a  Ikin.  It  is  by  means  of  thefe  antennae, 
that  the  Nymph  now  hangs  by  its  head  on 
the  furface  of  the  water,  and  in  this  fituation 
breathes,  and  is  enabled  to  perform  its  mu¬ 
tation  with  the  greater  facility. 

TAB.  XXXII. 

FIG.  I. 

' The  male  Gnat ,  of  its  natural  fze. 

F  I  G.  II. 

The  male  Gnat  viewed  by  the  microfcope. 

a  a  The  eyes,  refembling  a  net. 
bb  The  antennae,  much’  more  beautiful  than 
thofe  of  the  female. 

cc  One  pair  of  the  antennae,  or  articulated 
briftles.  each  of  which  confifts  of  three 
joints. 

d  The  external  fheaths  of  the  fling. 
e  The  ding  itfelf,  or  one  of  the  five  {lings 
projecting  beyond  the  fheath. 
f  fff  The  Gnat’s  fix  legs,  confiding  each  of 
feven  joints. 
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gggg  Sharp,  fcaly,  feathers  growing  on  the 
two  wings. 

h  h  Two  little  hammers,  againd  which  the  Gnat 
drikes  its  wings,  and  fo  makes  a  buzzing 
noife 

i  i  The  thorax,  covered  with  diff  hairs. 

k  k  The  belly,  confiding  of  eight  rings,  as  in 
the  Worm. 

F  I  G.  III. 

'The  ftings  of  the  Gnat ,  and  their  internal  fheath, 
or  ho?"ny  chamiel. 

a  The  external  dieath  of  the  ding,  cut  off 
near  the  head,  and  feparated  from  the  dings, 
and  their  channel. 

b  The  internal  tubulated  fheath,  or  channel, 
containing  five  dings.  The  blood  flows  in 
this  channel  along  or  amongd  the  dings. 
There  are  befides  in  here  two  drops  of  a 
tranfparent  liquor  or  humour,  which  per¬ 
haps  is  the  poifon  faliva  that  produces  the 
the  tumour,  in  the  wounded  {kin. 

c  c  The  very  dender  dings,  extracted  from  the 
faid  channel. 

d  d  d  Three  thicker  dings,  pulled  likewife  out 
of  the  faid  channel. 

e  The  neck  of  the  Gnat  feparated  from  its 
body. 

f  The  head. 

g  g  The  eyes  of  a  reticulated  form. 

h  h  The  horns  cut  off. 

i  i  A  pair  of  articulated  bridles  cut  off  likewife. 
F  I  G.  IV. 

'The  head ,  and  fting  of  the  female  Gnat . 

a  a  The  antennae,  or  horns,  which  differ  con- 
fiderably  from  thofe  of  the  male. 

b  b  The  fhorter  articulated  bridles. 

c  The  external  dieath  of  the  ding. 

FIG.  V. 

The  female  Gnat  of  its  natural  fze. 
TAB.  XXXIII. 

Which  exhibits  the  noBurnal  Butterfly  or  Moth. 

No.  I  The  Worm  or  Caterpillar  of  the  noc¬ 
turnal  Butterfly,  dicking  in  its  fird  coat  or 
fkin,  and  of  its  natural  fize. 

II.  The  hardened  died  of  the  egg,  divided  in¬ 
to  two  parts,  as  quitted  by  the  Worm. 

III.  The  Caterpillar  itfelf,  having  attained  its 
full  fize,  remarkable  on  account  of  its  won¬ 
derful  form. 

a  Four  little  bundles  of  hair,  behind  the  head, 
like  fo  many  cloaths  brulhes,  dipt  even  at  the 
tops  ;  they  are  of  a  white  colour,  inclining 
to  yellow,  and  fet  along  the  back. 

b  b  Two  other  bundles  of  black  hairs  of  un¬ 
equal  lengths,  placed  about  the  fore  part  of 
the  head,  and  which  appear  like  horns. 

c  c  Two 
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c  c  Two  other  feathers,  like  bundles  of  hairs, 
placed  on  each  fide  of  the  bread:  like  oars. 

d  d  Two  more,  like  the  fird,  but  not  fo  beau¬ 
tiful  ;  of  a  yellowifh  white. 

e  e  Shorter  feathers  like  hairs,  placed  all  over 
the  fkin,  and  interfperfed  with  other  longer 
ones. 

f  The  feather  dike  ornamented  tail. 

IV.  The  fame  Caterpillar  wound  up  in  its  web, 
fhortly  to  undergo  its  change. 

a  a  a  The  web,  in  which  the  Caterpillar  has 
fettled  itfelf. 

b  The  third  and  fourth  ring  fwelled  by  the  in- 
creafe  of  the  limbs  within  the  Butterfly. 

V.  The  fame  Caterpillar  changed  into  a  Chry- 
falis,  or  Aurelia,  which  in  a  little  time  is  to 
become  a  male  Butterfly,  the  limbs  of  the 
Butterfly  that  is  by  and  by  to  be  produced, 
are  now  vifible,  tho’  obfcurely. 

VI.  The  male  Butterfly  produced  from  the 
former  Chryfalis,  in  which  may  be  feen 

a  a  Its  elegant  horns.  b  Its  fmall  body. 

c  c  Its  large  wings,  which  are  wanting  in  the 
female. 

FIG.  I. 

The  egg  of  the  nodlurnal  Butterfly,  Jhewn  in 
No.  I.  in  its  natural  flze,  is  here  reprefented 
as  magnified. 

F  I  G.  II 

‘The  egg,  broken  open  by  the  infedt  that  fluck  in 
it,  reprefented  as  magnified ;  which  was  Jhewn 
of  its  natural  flze.  No.  II. 

F  I  G.  III. 

‘The  web  quitted  by  the  Catepillar,  with  the  per¬ 
foration  it  makes  when  about  to  be  changed  into 
a  Butterfly ;  Jkewing  how  the  eggs  are  glued 
in  it,  which  are  laid  by  the  female  Butterfly, 
which  in  like  manner  are  afterwards  to  pro¬ 
duce  Caterpillars, 

F  I  G.  IV. 

i 

The  Chryfalis  of  No.  V.  reprefented ,  exhibiting 
all  the  external  parts  of  the  future  male  Butter¬ 
fly  :  namely , 

a  The  two  eyes  in  the  head,  under  which 
dretched  againd  the  thorax  is  difcerned  the 
probofcis  or  trunk. 

b  The  antennas,  or  horns,  removed  from  their 
natural  fltuation. 

c  c  The  fix  legs,  alfo  removed  out  of  their 
proper  place,  that  they  may  be  the  more 
eafily  viewed. 

d  d  Two  pair  of  wings. 

e  The  wings  of  the  abdomen. 


FIG.  V. 

The  Chryfalis  of  the  female  Butterfly,  exhibiting 
again  all  its  limbs  and  parts ,  as  confirudled  in 
their  natural  fltuation . 

F  I  G.  VI. 

The  female  no  diurnal  Butterfly,  reprefented  No. 
IV .  but  far  more  imperfedl  in  its  limbs  and 
parts  than  the  male. 

a  a  Its  two  lefs  elegant  horns. 
b  The  thick  and  didended  body. 
c  c  The  four  fhort  wings,  or  which  may  be 
rather  called  imperfedt  rudiments  of  wings. 

F  I  G.  VII. 

The  female ,  with  her  belly  diflended  with  eggs. 

a  The  fkin  upon  the  back  cut  open  and  turned 
backwards,  to  fhew  the  great  number  of 
eggs  with  which  the  belly  is  filled. 

TAB.  XXXIV. 

The  Hidory  of  Day-Butterflies. 

FIG.  I. 

The  Caterpillar  from  which  the  common  Dutch 
day  Butterfly  is  produced. 

a  Its  external  form,  which  is  as  it  were  fet 
thick  with  prickles. 

b  Three  of  the  foremod  of  its  fix  legs, 
c  Four  of  the  middlemod  hinder  legs, 
d  The  two  hinder  legs. 

F  I  G.  II. 

The  Caterpillar  magnified,  exhibiting  its  thirteen 
annular  diviflons. 

1.  The  fird  annular  divifion  or  ring,  condi- 
tuting  the  head,  in  which 

a  a  On  each  fide  are  fix  eyes. 
b  b  The  antennas  or  horns. 
c  c  The  teeth,  placed  under  and  near  the  lin. 
d  The  little  prominent  particles,  the  middle 
mod  of  which  is  formed  like  a  papilla  or 
nipple. 

2.  Another  annular  divifion,  with  its  bridly 
hairs,  which  is  called  the  fird  point  of  refpi- 
ration,  or  breathing  hole. 

e  Another  of  the  fird  pair  of  legs,  with  its 
joints,  having  a  crooked  claw  at  the  extre¬ 
mity. 

3  4  The  third  and  fourth  ring,  which  have  no 
breathing  holes.  The  third  ring,  with  the 
two  larger  ones  alfo  is  befet  with  fmall 
prickles,  of  which  only  thofe  in  the  fourth 
are  reprefented. 

f  Another  of  the  fecond  pair  of  legs  joined 
under  the  third  ring. 

g  Another 
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g-  Another  of  the  third  pair  of  legs,  joined 
under  the  fourth  ring. 

5.  The  fifth  ring,  on  the  other  fide  of  which 
there  appear  three  prickly  hairs. 

h  A  prickly  hair  placed  in  the  middle  of  the 
Caterpillar’s  body,  like  that  which  is  placed 
on  each  of  the  twelve  rings. 

ƒ  The  firft  and  largeft  prickly  hair,  placed  on 
the  other  fide  of  the  body ;  under  and  near 
which  is  feen  a  fecond,  and  under  it  another 
breathing  hole. 

k  A  third  prickly  hair  under  the  belly. 

6  The  fixth  ring,  formed  like  the  fifth,  con¬ 
taining  the  third  breathing  hole. 

7  8  9  10  Thefe  rings  are  conftrudled  in  the 
fame  manner  with  the  two  former,  in  which 
appear  the  fourth,  fifth,  fixth,  and  feventh 
breathing  holes. 

llll  Four  of  the  middlemoft  legs,  together 
with  their  flefhy  articulations  and  crooked 
claws ;  joined  in  the  bending  part  of  the 
body,  each  with  its  ring. 

1 1  The  eleventh  ring,  formed  like  the  former, 
in  which  is  placed  another  of  the  eighth  pair 
of  breathing  holes. 

12  The  twelfth  ring,  differing  from  the  reft 
in  the  number  of  its  prickly  hairs.  The  reft 
of  the  nine  breathing  holes  above  it,  are 
feen  placed  in  this  fide  of  the  body. 

13  The  thirteenth  ring,  adorned  at  leaft  with 
two  prickly  hairs. 

in  77i  The  tail  and  the  laft  pair  of  legs,  placed 
in  the  extremity  of  it. 

F  I  G.  III. 

The  kidney-like  little  parts. 

a  a  The  divifions  which  appear  on  the  furface 
of  thefe  kidney-like  parts. 

F  I  G.  IV. 

The  Jlomach ,  and  its  parts. 

a  The  gullet,  which  runs  naturally  through  a 
flit  in  the  fpinal  marrow. 

h  b  b  b  Some  pulmonary  tubes  difperfed  over 
the  ftomach. 

c  c  A  tendinous  ligament  of  the  ftomach. 

add  Mufcular  tranfparent  fibres  of  the  fto¬ 
mach. 

e  e  The  vafa  varicofa,  or  fwollen  veflels,  which 
are  the  doled  inteftines,  conftituting,  as  it 
were,  twelve  little  inteftines. 

f f  The  place,  in  which  thefe  inteftines,  below 
the  pylorus,  are  produced  from  the  inteftine 
next  the  ftomach. 

g  g  The  manner  in  which  the  fame  is  bent  into 
fix  little  tubes,  and  turned  back  towards  the 
ftraight  gut,  againft  which  they  are  folded 
and  curled. 

h  h  Their  windings  and  foldings. 
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i  One  of  the  thick  inteftines,  in  which  the 
excrements  receive  their  form  ;  fo  that  it  is 
not  unlike  the  colon. 
k  The  ftraight  gut. 

F  I  G.  V. 

Two  vejjels  hitherto  unknown ,  which  lie  in  folds 
near  the  flomach 

a  a  Two  tubes,  which  might  very  well  pafs 
for  filk  bags. 

b  b  The  origin  of  thefe  tubes,  afcending  to¬ 
wards  the  brain  ;  they  are  very  narrow  in 
this  place. 

c  Swellings  in  thefe  tubes. 
d  Their  fharp  extremities,  inferted  lower  down 
near  the  blind  guts. 

FIG.  VI. 

The  heart. 

a  a  The  hollow  channel  of  the  heart. 
b  b  <£,  &c.  Mufcles  fituated  on  each  fide  of 
the  heart,  which  they  ferve  to  dilate. 

F  I  G.  VII. 

The  brain  and  fpinal  marrow* 

a  The  brain,  b  b  Origin  of  the  fpinal  marrow, 
c  T  he  firft  nodule  of  the  .fpinal  marrow. 
d  d  Two  pair  of  nerves,  arifing  immediately 
from  the  fpinal  marrow,  which  produces 
three  pair  more  in  the  fame  manner. 
e  ft  he  fecond  nodule  of  the  fpinal  marrow. 
ƒ  The  fourth  and  greateft  cleft  or  flit  of  the 
fpinal  marrow,  below  the  third  nodule. 
g  h  The  fourth  and  fifth  nodules,  with  the 
Angle  nerves  lpringing  from  them. 
ikl  m  n  The  fixth,  feventh,  eighth,  ninth,  and 
tenth  nodules  of  the  fpinal  marrow,  with  the 
four  nerves  ifluing  from  each  nodule. 
e  The  eleventh  and  laft  nodule  of  the  fpinal 
marrow,  with  the  nerves  that  it  produces, 

T  A  B.  XXXV. 

FIG.  I. 

Tbe  web  formed  by  the  Caterpillar ,  when  about 
to  e?7ter  the  Nyynph  fate. 

a  The  Caterpillar’s  web,  in  which  it  fixes  the 
nails  of  its  hinder  feet,  and  fo  remains  fuf- 
pended  head  downwards. 
b  The  third  and  fourth  rings  of  the  thorax, 
confiderably  diftended  by  the  blood  and  air, 
that  dilate  the  latent  wings  and  legs. 
c  Eight  intermediate  legs,  which  lofe  their 
fldns  by  degrees,  and  are  at  length  flipt  off 
towards  the  tail. 

d  The  firft  order  of  legs,  which  are  likewife 
about  to  fhed  their  fldns,  and  roll  off  one 
over  another. 

L 
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F  I  G.  II. 

The  limbs  of  the  future  Butterfly,  that  grew  out 
of  fight  under  the  prefent  infers  Jkin. 

a  a  Its  two  antennas  or  horns. 
b  b  The  two  thanks  of  the  probofcis. 
c  c  Parts  like  forks. 
d  d  The  eyes. 

e  e  The  upper  and  lower  pair  of  wings,  be¬ 
tween  which  are  to  be  feen  the  legs  growing 
from  the  thorax. 

ff  The  rings  of  the  body.  g  The  tail. 

F  I  G.  III. 

The  natural  difpojition  of  feme  of  the  latent  limbs 
reprefented  by  the  laf  figure ,  as  appears  through 
the  microfcope. 

a  a  The  place  where  the  horns  or  antennas  are 
jointed  with  the  head,  and  from  thence  are 
regularly  turned  back,  and  folded  in  a  fer- 
pentine  manner. 

b  b  The  two  thanks  of  the  probofcis,  difplaced 
a  little  from  their  natural  lituation. 
c  c  The  forky  particles  in  their  natural  fituation. 
d  d  The  eyes  in  their  natural  fituation. 
e  A  portion  of  the  Ikin,  that  lay  over  the  mid¬ 
dle  of  the  Ikull,  which  is  in  this  place  re¬ 
moved. 

ff  The  root  of  the  probofcis. 
g  The  forks,  between  which  the  infedt, 
when  become  a  Butterfly,  curls  up  its  pro¬ 
bofcis. 

F  I  G.  IV. 

The  Caterpillar  beginning  to  feed  its  Jkin. 

a  a  The  eight  intermediate  legs  rolled  off  to¬ 
wards  the  tail,  and  Ihedding  their  Ikins. 
b  The  flx  fore  feet,  feparating  from  each  other, 
and  flipping  forwards. 

c  The  Ikull  divided  into  'three  parts,  the 
middlemoft  of  which  is  here  reprefented. 
d  Another  portion  of  the  divided  Ikull. 
e  The  third  portion. 

f  f  The  forky  particles,  which  are  the  parts  of 
the  future  Butterfly,  that  appear  firrt. 

FIG.  V. 

> 

'The  Caterpillar  in  greater  forwardnefs  towards 
the  Chryfalis  flate. 

a  a  The  eight  intermediate  legs  now  driven 
higher  towards  the  tail. 

b  Four  of  the  fore  pair  of  legs  rolled  off  as  far 
as  the  middle  of  the  body. 

C  d  The  forky  particles  entirely  diverted  of  their 
Ikin ;  and  the  divided  Ikull ;  and  the  firrt 
pair  of  the  fix  fore  legs  rolled  off  higher 
upon  the  body. 


F  I  G.  VI. 

The  Caterpillar  after  it  has  quite  thrown  off  its 
Jkin ;  Jo  as  to  acquire  the  name  oj  Chryfalis. 

a  The  wings,  horns,  probofcis,  and  legs,  all 
of  them  extended,  and  of  another  form. 
b  The  rings  of  the  abdomen  ftripped  of  its 
■  Ikin  :  Thefe  are  now  more  'comprefled  to¬ 
wards  each  other  than  heretofore.  It  here 
appears  in  what  manner  the  Chryfalis,  by 
means  of  the  nails  in  its  tail,  continues  fuf- 
pended  by  its  web. 

F  I  G.  VII. 

All  the  parts  or  limbs  jujl  now  mentioned ,  as  they 
appear  through  the  microfcope. 

a  a  The  forky  particles,  which  are  no  longer 
to  be  feen  in  the  Butterfly.  The  third  figure 
exhibits  them  under  the  letters  c  c,  in  their 
natural  fituation. 

b  The  middle  portion  of  the  head,  which 
heretofore  lay  under  the  Ikull,  and  is  repre¬ 
fented  in  the  lart  mentioned  third  figure, 

under  the  letter  e. 

c  c  The  root  of  the  probofcis  reprefented  in  the 
fame  place  under  the  letters  f  ff. 
d  d  The  probofcis  itfelf  denoted  by  the  let¬ 
ters  b  b. 

e  The  extremity  of  the  probofcis  fo  much  ex¬ 
tended,  as  to  reach  the  rings  of  the  abdo¬ 
men,  and  placed  between  the  antennae 
ff  The  firrt  pair  of  legs. 
gg  The  fecond  pair. 

h  h  The  antennas  or  horns,  whofe  origins  or 
rudiments  are  exhibited  by  the  third  figure 
under  the  letters  a  a. 

i  i  Their  extreme  ends,  which  are  very  thick. 
k  k  The  eyes,  under  which  the  horns  lie  bent. 
Thefe  eyes  are  reprefented  by  the  letters  d  d 
of  the  third  figure. 

1 1 1 1  The  wings  placed  in  each  fide  of  the 
body. 

m  m  The  nervous  divifions  of  the  wings.  Thele 
divifions  are  in  reality  no  more  than  pulmo- 
nary^  tubes. 

n  n  The  rings  of  the  abdomen  clofed  and 
folded  one  over  another. 
o  o  Some  prickly  hairs  like  papillas,  diverted 
likewife  of  their  Ikins  and  feated  on  the  in- 
fedt’s  back,  from  which  they  projedt  a  little. 
More  forwards  may  likewife  be  feen  four 
breathing  holes. 

p  The  tail  freed  from  its  Ikin,  as  likewife  the 
anus. 

q  The  nails  of  the  tail,  and  the  manner  in 
the  infedt  ufes  them  to  fallen  itfelf  to  the 
web. 

F  I  G.  VIII. 

The  Chryfalis  lying  on  its  back . 


FIG.  IX 


> 
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F  I  G.  IX. 

The  colour  of  the  upper  and  largeft  pair  of  the 
future  Butterfly's  wings ,  as  they  «eery  plainly 
appear  through  the  tranfparent  fkin  of  the 
Chn falis . 

FIG.  X. 

The  cafl  fkin  of  the  Chryfalis ,  dividing  into 
four  fegments. 

a  The  firft  part  of  the  divided  fkin.  This 
part  contained  the  Butterfly’s  two  fore-pair 
of  legs,  and  its  probofcis. 
b  b  The  fkin  of  the  back,  and  abdomen, 
divided  into  two  parts,  that  ferved  to  encloie 
the  thorax,  head,  and  four  wings. 
c  The  fkin  tore  off  near  the  origin  of  the  ab¬ 
domen,  whofe  rings  it  heretofore  contained. 
d  Some  of  the  internal  membranaceous  cafes, 
or  integuments  of  the  horns,  legs,  and  pro¬ 
bofcis.  Thefe  membranes  are  always  bro¬ 
ken  on  the  Chryfalis's  firft  appearing  in  the 
Butterfly  form. 

e  e  Some  pulmonary  tubes,  diverted  of  their 
integuments,  and  appearing  in  the  fkin  itfelf. 

F  G.  XI. 

The  Butterfly ,  lately  flript  of  its  Jkins. 

a  Part  of  the  body,  which  the  wings  do  not 
as  yet  cover. 

b  b  The  fmall  fpots  and  colour  of  the  wings. 
c  c  c  c  Four  legs  of  the  infeff. 
d  d  The  antennae,  or  horns,  growing  over  the 
the  eyes,  which  are  furrounded  with  hair. 
Between  the  horns  are  two  fhaggy  forks, 
which  hide  the  probofcis. 
e  The  two  fhanks  of  the  probofcis,  hid  between 
the  faid  forks. 

F  I  G.  XII. 

A  Butterfly ,  which  in  little  more  than  a  quarter 
of  an  hour  after  its  firfl  appearing  as  fuch ,  has 
acquired  its  full  growth  and  perfeblion ,  fo  as 
already  to  know  what  it  ought  to  feek  after , 
and  what  avoid ;  what  may  be  ufeful  to  it ,  and 
what  prejudicial.  In  this  refpedl  then ,  the 
Butterfly  infinitely  furpaffes  all  other  creatures , 
even  man  himfelf ;  and  with  a  mojl  audible 
voice,  as  it  were ,  publijhes  to  all  mankind ,  the 
praifes  of  their  common  Ovator. 

TAB.  XXXVI. 

F  I  G.  I. 

The  flomach ,  and  contiguous  parts ,  with  the  vafa 
incognita ,  or  unknown  vefiels ,  heretofore  de¬ 
fer  ibed  ;  all  which  parts  are  now  altered  in  a 
mojl  furpriflng  manner. 

a  a  Folds  and  turnings  of  the  vafa  incognita, 
exhibited  already,  Tab.  XXXIV.  big.  V. 
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b  Their  origin,  confirting  of  a  flender  tube. 
c  c  Their  diviflons  and  dilatations. 
d  The  end  of  them,  near  the  origin  of  the 
ftomach. 

e  e  The  two  curled- up  or  coiled  fhanks  of  the 

probofcis. 

ƒ  The  origin  of  the  gullet,  near  the  root  of  the 
probofcis. 

g  The  channel  of  the  pulmonary  veficle  or 
bladder,  arifing  from  the  gullet. 
h  The  pulmonary  bladder,  or  veficle  itfelf. 
i  i  The  ftomach,  confirting  of  many  beauti¬ 
ful  curled  prominences. 

k  The' hinder  part  of  the  ftomach,  like  a 
wrinkled  inteftine. 

1 1 1 1 1  Six  vafa  vancofa,  or  fwollen  guts,  fpnng- 
ing  by  two  origins  from  the  little  inteftine 
below  the  pylorus. 

m  m  The  ftraight  guts,  with  their  twirts,  and 
globular  contents  appearing  through  them. 
n  The  inteftine  confiderably  dilated,  fo  as  to 
form  the  cloaca. 

o  Another  dilatation  of  the  inteftine. 
p  The  ftraight  gut.  q  The  anus. 
r  r  The  two  mufcles  of  the  anus,  furnifhed 
each  with  a  tendon  of  a  fubftance  between 
bene  and  horn. 

F  I  G.  II. 

The  genitals  of  the  Male. 

a  The  penis,  confirting  partly  of  a  horny  bone, 
and  partly  of  a  nervous  texture. 
b  b  Two  horny  bones,  fituated  one  at  each 
fide  of  the  penis. 

c  The  articulation  of  thefe  bones,  with  a  bor¬ 
der  of  the  fame  fubftance,  that  goes  round 
the  penis  in  the  form  of  a  belt. 

J  d  Another  horny  bone,  belonging  to  the 
penis,  divided  in  the  middle. 
e  A  back  view  of  the  divifion  of  the  faid  part. 
f  The  nervous  root  of  the  penis. 
g  g  The  body  or  root  of  the  penis,  beautifully 
curled  or  coiled. 

h  A  granulated  matter,  like  filver  fand,  that 
flowed  from  a  punffure  made  in  the  penis. 
i  The  opening  of  the  root  of  the  penis. 
k  The  divifion  of  the  nervous  part  of  the  penis. 
Ill  l  Two  beautifully  curled  feminal  veffels, 
iffuing  from  the  divifion  of  the  penis. 
m  m  Two  other  ftraighter  veffels,  fpringing 
from  the  fame  divifion. 
n  A  globular  dilatation  of  the  faid  veffels. 

F  I  G.  III. 

The  ovary ,  and  its  parts . 

a  a  a  a  a  The  oviduff,  divided  at  each  fide 
into  three  duffs,  which  afterwards  terminate 
in  very  fharp  points. 

b  b  The  common  duffs  of  thofe  already  men¬ 
tioned,  ending  in  a  Angle  trunk. 
ccccc  Five  veffels,  containing  a  glutinous 

fubftance. 
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fubflance,  with  which  the  Butterfly  faflens 
its  eggs. 

d  The  ovary,  contradted  into  a  narrower  tube. 

e  An  oblong  bag,  in  the  lame  place. 

f  Part  of  the  laid  bag,  full  of  a  yellowifh 
matter. 

g  The  lower  part  of  it,  full  of  a  limpid  humour. 

b  A  little  tranfparent  part,  like  a  fheath  or 
cafe,  that  contained  a  little  horny  bone. 

i  The  aperture  of  the  faid  little  horny  bone. 

F  I  G.  IV. 

The  fat. 

a  a  Some  pulmonary  flflules,  ferving  to  bind 
up  the  fat. 

b  b  b  The  figure  of  the  fat  itfelf,  very  different 
from  what  it  had  in  the  Worm. 

TAB.  XXXVII. 

The  Butteifly  enclofed  in  the  Caterpillar. 

No.  I.  The  Butterfly,  under  the  Caterpillar 
form,  covered  with  its  firfi  fkin,  in  which  it 
is  called  an  egg,  and  lies  in  the  fame  manner 
that  the  Butterfly  lies  within  the  fkin  of  the 
Chry  falis. 

II.  The  faid  firfi;  fkin,  or  membrane,  after  it 
has  been  caffc  off. 

III.  The  Butterfly-Caterpillar,  or  the  Butterfly 
in  the  form  of  a  Caterpillar. 

IV.  The  faid  Caterpillar  drawing  near  its 
change,  and  containing,  within  its  fkin, 
the  Butterfly,  expreffed  by  the  I.  II.  III.  and 
IV.  Figures. 

a  Its  protuberant  limbs  and  wings,  which  are 
not  difcernible  about  the  lecond  annular 
fection  of  the  body. 

b  The  fame  limbs,  fprouting  out  under  the 
third  ring. 

c  The  hinder  part  of  the  body,  growing 
fmaller  by  degrees. 

d  d  The  beam  to  which  this  Caterpillar  had 
faftened  its  flight  web. 

e  That  part  of  the  web,  in  which  it  had  fixed 
the  nails  of  its  hinder  feet. 

f  f  A  ligament  compofed  of  threads,  with 
which  the  Caterpillar  had  girt  itfelf  about 
the  middle  of  its  body. 

V.  The  Butterfly-Caterpillar,  after  it  had  fhed 
its  fkin,  in  the  Chryfalis  form.  This  num¬ 
ber  fhews  all  the  limbs  of  the  Butterfly  al¬ 
ready  exhibited  by  the  fourth,  but  more  ob- 
fcurely,  and  difpofed  in  a  different  manner. 

VI.  The  Butterfly  itfelf,  or  Caterpillar-Butter¬ 
fly,  with  its  wings  extended,  and  arrived  at 
its  full  growth. 

fig.  I. 

The  egg  of  a  Caterpillar ,  which  is  a  Butterfly, 
reprefented  bigger  than  nature. 
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F  I  G.  II.  III.  and  IV. 

The  Butterfy,  extracted  from  under  the  fkin  of 
the  Caterpillar ,  exhibited  by  No.  IV. 

a  a  Its  antennae,  or  horns.  b  Its  probofcis. 
c  c  Its  four  wing9,  placed  between  its  fix  legs. 
d  d  Annular  fedtions  of  its  belly. 

FIG.  V. 

All  the  faid  parts  of  the  Butterfy ,  as  concealed 

in  the  Chryfalis. 

aaaa  The  antennae.  b  The  brobofcis. 
c  c  Four  legs  lying  on  the  upper  wings. 
d  d  The  upper  wings,  and  part  of  the  lower 
wings. 

e  The  head  and  eyes. 
f  The  belly  and  tail,  with  their  fedtions. 

F  I  G.  VI. 

The  parts ,  juft  now  exhibited ,  dive  fled  of  all 
their  coats ,  reprefented  more  dijlinSlly ,  and  in 
their  natural  fituation ,  fo  as  to  give  an  oppor¬ 
tunity  of  even  dijtinguifling  the  Butterfy  s 
colours. 

FIG.  VII. 

Exhibiting  a  black  f pot,  appearing  through  the 
external  fkin  of  the ■  Chryfalis ,  in  one  of  the 
Butterfy  s  tranjparent  wings.  It  may  be  cer¬ 
tainly  known ,  by  the  appearance  of  this  fpot , 
whether  the  Chryfalis  is  fort  ly  to  cafs  its  fkin. 

F  I  G.  VIII. 

The  cafl  fin  of  the  Butter  fly -Chryfalis,  which 
almojl  always  divides  regularly  into  four  parts. 

F  I  G.  IX. 

Shewing  the  manner  in  which  the  Butterfy,  with 
its  wings  as  yet  very  fort  and  little,  creeps  out 
of  its  lafl  fin,  under  which  it  was  called 
a  Chryfalis, 

FIG.  X. 

The  manner  in  which  the  wings  of  the  Butterfy, 
exhibited  by  the  IXth  Figure,  expand  by  de¬ 
grees,  and  acquire  their  full  growth . 

F  I  G.  XI. 

All  the  limbs  of  this  Butterfly,  with  its  wings , 

in  a  growing  fate. 

a  a  The  two  antennae,  or  horns. 
b  The  curled  probofcis.  c  c  The  upper  wings. 
dd  The  lower  wings.  ee  The  fix  feet. 
f  The  belly,  its  hairs,  rings,  and  little  feathers. 

T  A  B.  XXXVIII. 

The  mutations  of  the  common  Bog-houfe  Fly. 

No.  I.  The  egg  of  the  boghoufe  Fly,  of  its  na- 

natural 
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tural  fize.  The  figure  underneath  repre- 
fents  it  bigger  than  nature. 

II.  The  double  coat  or  fkin  of  the  faid  egg, 
left  by  the  Bog-houfe  Worm,  which  at  laffc 
changes  to  the  Bog-houfe  Fly. 

III.  The  faid  Worm  newly  hatched,  a  little 
bigger  than  nature. 

IV.  The  faid  Worm  full-grown. 

V.  The  faid  Worm  grown  immovable,  by 
degrees,  under  its  fkin,  and  changed  to 
what  I  call  a  Vermiform-Nymph. 

VI.  The  Bog-houfe  Fly  itfelf,  proceeding 
from  the  Bog-houfe  Worm,  after  the  latter 
has  changed  into  a  Vermiform-Nymph,  and 
and  cafl:  off  two  fkins. 

FIG.  I. 

The  egg  of  the  Bog-houfe  Fly ,  as  it  appears 
through  the  microjcope.  It  is  oblong,  pull  op 
angles ,  beautifully  coloured ,  and  tejjellated  like 
the  Dutch  cakes ,  called  Woffels. 

F  I  G.  II. 

The  double  coat  of  the  egg,  broken  by  the  Worm  it 
contains.  The  external  coat  is  of  a  fubjlance 
like  plaifler ;  the  internal  coat ,  which  is 

thinner ,  refembles  a  membrane. 

F  I  G.  III. 

The  Bog-hoipe  Worm,  as  it  appears  through  the 
microfcope,  divided  into  annular  jedlions ,  and 
its  body  beautifully  Jurrounded,  as  it  were , 
with  little  tupts  of  feathers. 

F  I  G.  IV. 

The  fame  Worm  changed  into  a  Nymph,  of  a  fixe 
bigger  than  nature,  in  order  to  phew  that  the 
little  difference ,  as  to  external  form,  between 
this  Nymph  and  the  preceding  Worm ,  (Fig. 
Ill)  confjls  of  no  more  than  this,  that  in  the 
Nymph  ) late  the  infidi' s  fnout  is  drawn  in 
within  the  head,  and  all  the  annular  incifions 
of  the  body  are  become  fhorter  than  they  were 
in  the  Worm  ft  ate.  Add  that  the  infect,  in 
the  Nymph  (late ,  is  dejlitute  of  motion ,  where¬ 
as  in  the  Worm  fate,  it  was  very  a  Hive  and 
lively. 

FIG.  V. 

The  true  or  real  Nymph,  concealed  within  the 
Vermiform-Nymph ,  (No.  V.  and  Fig.  IV.) 
and  thence  extra  died  through  incifions  made  in 
the  fkin.  This  figure  is  a  little  bigger  than 
nature. 

F  I  G.  VI.  and  VII. 

The  fame  Nymph  (  Fig.  VI)  viewed  with  a 
very  great  magnifier,  the  better  to  diftinguijh  one 
from  another  ;  it's  limbs ,  which  are  chiefy 


exhibited  by  the  feventh  Figure,  and  denoted  by 
letters,  as  follows. 

a  a  Are  the  reticulated  eyes,  between  which, 
at  the  fame  time,  may  be  feen  the  probo- 
feis,  placed  towards  the  thorax. 

b  The  two  antennae,  or  horns. 

c  c  The  fix  legs,  folded  up  on  each  fide3 
againfl:  the  thorax. 

d  d  The  folded  wings. 

e  The  abdominal  rings,  with  the  tubercles 
growing  on  the  edge  of  the  abdomen. 

F  I  G.  VIII. 

The  Bog-houfe  Fly,  ( No.  VI. )  bigger  than  nature , 
with  its  external  parts. 

a  a  Two  reticulated  eyes,  of  a  purplifh  colour, 
and  parted  by  two  filver  belts  or  borders. 

b  Two  antenna  on  the  forehead. 

c  c  A  pair  of  wings  of  a  membranaceous  fub- 
ftance. 

d  d  d d  Six  hairy  legs,  the  extremities  of  every 
one  armed  with  nails. 

e  The  abdomen,  its  rings,  colour,  and  hairs, 

F  I  G.  IX. 

A  Another  kind  of  Bog-houfe  Worm,  be-* 
longing  to  the  fecond  mode  of  the  third  or¬ 
der  or  clafs.  This  worm  is  very  remarkable 
on  account  of  its  legs  and  horns. 

B  The  Vermiform  Nymph  of  the  Worm, 
from  which  it  differs  externally  more  than 
the  Nymph  heretofore  exhibited,  No.  V, 
and  Fig.  IV. 

C  The  Fly  produced  by  the  Nymph,  elegant¬ 
ly  covered,  by  fome  prepofteroufiy  ranked 
amongft  Bees. 

FIG.  X. 

D  A  white  Worm,  that  grew  within  the  Ca¬ 
terpillar  of  Tab.  XXXVII.  No.  III.  and 
aftewards,  wrhen  near  its  time  of  mutation, 
opened  itfelf  a  pafiage  through  the  Chryfa- 
lis  of  the  faid  Caterpillar,  reprefented  by 
No.  V.  of  the  fame  Table. 

E  The  fame  white  Worm  changed  after  its 
ifluing  from  the  faid  Chry falis,  into  a  Ver¬ 
miform-Nymph,  that  being  opened  is  found 
to  contain  a  real  Nymph. 

F  The  Fly  at  length  produced  by  the  faid 
Vermiform  Nymph,  after  it  has  call  its 
fkins. 

TAB.  XXXXI. 

The  Fliftory  of  the  Afilus,  or  Gadfly. 

F  I  G.  I. 

The  Worm  prom  which  the  Gadfly  iffues,  hanging 
over  the  furface  of  the  water. 

a  Twelve  annular  divifions  of  the  Worm,  by 
M  which 
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which  it  is  divided,  as  it  were,  into  head, 
thorax,  and  belly. 

b  Hairs  growing  round  the  tail,  in  a  circular 
form,  by  means  of  which  this  part  floats  on 
the  furface  of  the  water,  while  the  reft  of 
the  body  remains  under  water,  with  its 
downwards. 

c  The  head,  whofe  mouth  is  divided  into 
three  parts.  The  two  lateral  parts,  which 
are,  properly  fpeaking,  the  infedt’s  feet, 
vibrate,  while  it  remains  alive,  like  the 
tongues  of  ferpents. 

F  I  G.  II. 

Another  kind  of  thefe  Worms ,  in  its  defcent 

to  the  bottom. 

a  The  hairs  of  the  tail,  difpofed  in  an  oval 
form,  and  containing  a  bubble  of  air  within 
their  cavity. 

b  Two  bubbles  of  air,  difcharged  by  the 
Worm  at  its  breathing-holes,  tending  to  the 
furface  of  the  water. 

F  I  G.  III. 

A  microfcopical  view  of  the  firfi  Worm. 

123,  &c.  Twelve  rings,  by  which  it  is  di¬ 
vided  into  head,  thorax,  belly,  and  tail. 
This  flgure  likewife  thews  in  what  manner 
the  fkin  is  beautifully  covered  with  minute 
grains  and  fpots.  On  one  ftde  too  there 
appear  nine  breathing-holes. 
a  The  tail,  refembling  a  ftar,  compofed  of 
beautiful  hairs. 

b  b  Delicate  hairs,  which  in  this  figure  appear 
only  about  the  fides  of  the  body,  as  J  have 
omitted  reprefenting  them  on  its  upper  part, 
or  on  the  infedt’s  back. 

c  c.  Two  larger  hairs,  growing  on  each  fide 
of  the  body. 

d  The  head.  e  e  The  eyes. 
f  The  crooked  fnout. 
g  g  The  legs,  fituated  near  the  fnout. 
h  h  Two  blackifh  horny  bones,  which  are,  as 
it  were,  the  thumbs  of  the  feet. 
i  i  The  horns,  or  artennae. 

F  I  G.  IV. 

‘The  grains  of  the  fkin ,  viewed  with  a  great 
magnifier ,  fo  as  to  few  their  conflrudlion. 

a  The  fkin  appearing  between  the  grains. 
b  The  prominent  part  of  the  faid  grains,  ex- 
exadtly  in  the  middle. 
c  The  irregular  rings  of  the  faid  grains. 
d  Sharp  prickles  growing  on  the  edges  of  the 
grains,  to  whofe  firmnefs  they  contribute. 

FIG.  V. 

A  leg ,  magnified. 

a  Three  mufcles,  furnifhed  with  a  tendon. 


of  a  fubftanoe  between  bone  and  horn,  and 
placed  on  one  fide  of  the  firft  joint  of  the  leg. 
b  The  faid  joint,  which  is  black,  and  likewife 
of  a  fubftance  between  bone  and  horn. 
c  Two  fmaller  mufcles,  with  their  tendons. 
d  Another  joint,  of  a  fubftance  between  bone 
and  horn. 

e  The  extreme  joint  of  the  leg,  with  its  brift- 
ly  hairs. 

f  The  thumb  of  the  foot. 

F  I  G.  VI. 

The  fiout  inverted ,  and  bigger  than  nature. 

a  The  fnout,  and  all  its  parts. 
b  The  fharp  and  crooked  extremity  of  the  fnout. 
c  The  internal  opening  of  the  mouth,  through 
which  the  infedt’s  food  paffes  to  the  gullet. 
dd  The  membranaceous  divisions  of  the  mouth, 
by  which  the  palate  can  be  bent,  and  made 
to  give  way. 

e  Part  of  the  mouth,  entirely  confifting  of  a 
black  horny  bone. 

F  I  G.  VII. 

The  falival  vejfels ,  or  at  leaf  two  parts  analo¬ 
gous  to  fuch  vejfels. 

a  Two  falival  vefiels  curled,  and  ending  in 
blind  extremities. 

b  A  Angle  channel,  in  which  they  terminate. 
c  c  Two  particles,  as  it  were,  refembling 
mufcles. 

d  The  upper  part  of  the  mouth,  from  which 
the  eyes,  and  two  parts  of  the  head,  fup- 
porting  the  eyes,  have  been  feperated. 

TAB.  XL. 

FIG.  I. 

The  Worms  pulmonary  tubes . 

a  a  Two  very  confiderable  branches  of  the 
pulmonary  tubes. 

b  Pulmonary  tubes  in  that  part  where  the  op¬ 
tic  nerves,  and  the  membranes  of  the  grow¬ 
ing  eyes,  are  fituated. 

c  c  c  Some  pulmonary  tubes,  which  run  into 
each  other  from  each  fide  of  the  body. 
d  d  d  d  d  d  A  mutual  communication  of  the 
pulmonary  tubes,  at  each  fide  of  the  body, 
under  the  fkin. 

e  e  e  e  The  circumference  of  the  fkin,  de¬ 
noted  by  dots. 

ƒ  The  tail,  in  which  the  two  main  trunks  of 
the  pulmonary  tubes  are  opened  by  two 
channels. 

F  I  G.  II. 

Curls  or  folds  of  the  pulmonary  tubes. 

a  a  Two  portions  of  the  pulmonary  tubes 
drawn  afunder. 


b  Their 
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b  Their  curly  foldings,  which  reprefent  a  filver 
wire  wound  up  in  a  fpiral  form,  and  then 
extended. 

F  I  G.  III. 

'The  fat. 

a  Irregular  figures  of  the  fat. 
b  Jts  round  particles.  c  Its  oblong  particles. 
d  Its  broad,  jagged,  or  indented  particles. 
e  Its  angular  particles. 
f  Particles  in  form  of  a  pear. 
g  Pulmonary  tubes  diflributed  through  the  fat. 

F  I  G.  IV. 

The  heart. 

a  a  The  lower  part  of  the  heart,  in  fome  pla¬ 
ces  a  little  dilated. 

b  b  Part  of  the  heart,  reprefented  bigger  in  the 
abdomen  and  thorax. 

c  Part  of  the  heart,  feated  about  the  head,  and 
again  contracted. 

F  I  G.  V. 

The  brain. 

a  a  The  brain. 

b  A  cleft  or  opening  in  the  fpinal  marrow,  to 
give  a  paffage  to  the  gullet. 
c  c  Part  of  the  eyes  of  a  future  Nymph,  and 
Fly  growing  by  degrees. 
dd  Eleven  prominentnodulesofthefpinalmarrow 
e  e  Nerves  fpringing  from  the  origin  of  the 
fpinal  marrow. 

f  Nerves  iffuing  from  the  origen  of  the 
fpinal  marrow  towards  the  fides  of  the  body. 
gg  Nerves  fent  from  the  eleven  nodules  of  the 
fpinal  marrow  to  the  vifcera,  and  other  parts. 

TAB.  XLI. 

FIG.  I. 

The  Worm  changed  within  its  Jkin  into  a  Nymph . 

a  a  a  The  external  (kin  hardened,  and  con¬ 
tracted  into  three  bendings. 
b  c  d  e  The  four  lafl  rings  of  the  abdomen, 
which,  on  account  of  the  contraction  of  the 
body,  contain  nothing  but  air. 
f  A  hollow  or  empty  fpace  in  the  external  fkin, 
between  the  head  of  the  Worm  and  the  en- 
clofed  Nymph.  This  hollow  appears  more 
.  obfcurely  than  that  under  the  four  lafl  rings 
of  the  abdomen. 

g  The  enclofed  Nymph,  known  by  a  black 
fpot  appearing  externally  on  the  fkin’s  furface. 

F  I  G.  II. 

The  Jkin  opened ,  Jo  as  to  give  a  fight  of  the  enclofed 

Nymph. 

\ 

a  The  Nymph  ftill  wrapped  up  in  its  thin  and 
delicate  fkin. 
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b  b  Its  unfolded  pulmonary  tubes,  of  which 
there  are  four  reprefented  in  this  figure. 
c  The  fkull  cafl  off,  with  the  other  parts  of 
the  horny  head,  and  the  fnout. 

F  I  G.  III. 

Parts  of  the  future  Nymph ,  difcerned  in  the 
Worm  when  f  ripped  of  its  Jkin. 

a  a  The  antennas,  or  horns. 
b  The  head  and  probofcis. 
cc  The  firft  pair  of  legs.  dd  A  pair  of  wings. 
e  e  Another  pair  of  legs.  ƒƒ  A  third  pair. 
g  The  abdomen,  and  its  rings.  h  The  tail. 
i  i  Pulmonary  tubes,  which  have  in  part  fhed 
their  coats. 

k  Inteflines  likevvife,  which  have  partly  cafl 
their  coats. 

/  The  anus  cut  off,  but  ftill  hanging  to  the 
inteflines. 

F  I  G.  IV. 

The  Nymph ,  or  parts  juft  now  taken  notice  of  in 
the  Worm,  dfpofed  in  a  beautiful  manner ,  and 
much  bigger  than  nature. 

a  a  The  antennas,  or  horns. 
b  b  The  eyes,  in  which  the  hexagonal  divifi- 
ons  do  not  as  yet  appear. 
c  The  probofcis  under  the  head. 
d  d.  The  firfl  pair  of  legs. 
e  e  The  fecond  pair. 
ƒ  ƒ  Two  wings,  elegantly  folded. 
g  Annular  divilions  of  the  thorax. 
h  The  third  pair  of  legs. 
i  i  Some  black  fpots  on  the  infeCt’s  body, 
k  k  k  k  Four  openings  of  the  lungs. 

FIG. 

The  fat  of  the  Nymph. 

a  Changes  or  alterations  in  the  configurations 
of  its  parts. 

b  b  Some  ramifications  of  the  afpera  arteria 
diflributed  through  the  fat. 

F  I  G.  VI. 

The  ftomach  and  inteftines  of  the  Nymph ,  to  which 
are  added  the  head  and  tail  of  the  Worm. 

a  The  origin  of  the  gullet. 
b  The  horny  bone  of  the  head  j  the  fnout, 
and  the  legs  drawn  in  towards  the  body. 
c  The  gullet  running  towards  the  ftomach, 
through  a  flit  or  cleft  in  the  fpinal  marrow, 
under  the  brain.  Thefe  particulars  have 
been  reprefented  in  this  manner,  to  make 
them  the  more  intelligible. 
d  The  ftomach,  with  its  wrinkled  foldings, 
and  pulmonary  tubes. 
e  Oblong  furrows  in  the  ftomach. 
f  An  open  tube,  appearing  through  the  tran- 
fparent  coats  of  the  ftomach,  within  which 
it  is  fattened. 


g  The 
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g  The  fmall  gut,  forming  fix  foldings. 
h  A  little  gut,  within  the  former,  where  it 
likewife  makes  a  variety  of  folds. 
i  i  The  curled  windings  of  the  faid  little  in- 
teftine. 

k  The  dilatation  of  the  fmall  guts,  and  places 
where  it  produces  four  blind  guts,  that  fpring 
from  a  common  trunk. 

/  Places  where  the  thick  guts  unite  with  the 
fmall  guts. 

m  m  Some  globular  dilatations  in  one  of  the 
blind  guts,  and  the  wonderful  divifions  of 
its  contents. 

n  n  Surprifing  windings  and  folds  of  the  blind 
guts. 

o  The  place  where  two  of  the  upper  blind  guts 
unite  into  one. 

p p  Windings  of  another,  or  the  other  upper 
blind  gut. 

q  q  Windings  of  the  third, 
r  The  blind  extremity  of  this  laft. 
s  s  Windings  of  the  fourth  blind  gut. 
t  The  blind  annular  extremity  of  this  latt. 
u  Dilatations  of  the  colon,  in  form  of  nodules. 
x  The  larger  dilatation  of  the  colon. 
y  The  two  l'malleft  dilatations  of  the  colon. 
z  The  anus,  below  the  ftraight  gut. 

F  I  G.  VII. 

The  fpinal  marrow  in  the  Nymph  and  Ply. 

123,  &c.  Eleven  nodules  of  the  fpinal  mar¬ 
row,  now  extended  at  full  length,  and  drawn 
out  one  from  another. 

a  The  brain  ;  and  above  it  a  rough  draught 
of  the  tunics  corneas  of  the  eyes,  and  their 
hexagonal  divifions. 

b  The  firtt  nodule  of  the  fpinal  marrow,  re¬ 
taining  its  primitive  fituation. 
c  The  four  following  nodules,  which  now  form 
a  confiderable  knot  or  fwelling,  at  the  fame 
time  that  the  fixth,  feventh,  and  eighth  are 
are  feparated  one  from  another,  and  the  fpi¬ 
nal  marrow  between  them  is  drawn  out. 
d  The  three  laft  nodules,  continuing  in  their 
former  fituation. 

TAB.  XLII. 

F  I  G.  I. 

‘The  external  Jkin  Jhed  by  the  Gadfly ,  with  the 
manner  of  its  Jhedding  it. 

123,  &c.  Thefe  numbers,  placed  in  oppofite 
ranks,  fhew  the  twelve  rings  of  the  Fly,  or 
Worm’s  fkin. 

a  T  he  third  and  fourth  rings :  it  is  in  this 
place  that  motion  is  firft  perceived  in  the 
Worm’s  fkin,  when  the  Fly  is  about  to  break 
forth.  And  for  this  reafon  thefe  rings  burtt 
open  in  a  longitudinal  direction. 
b  The  third  fore  ring,  or,  counting  from  the 
tail,  the  tenth,  which  burfls  open  in  a  con¬ 
trary  diredion  into  two  parts,  one  of  which 
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continues  fattened  to  the  fecond,  and  the 
other  to  the  fourth  ring. 
c  The  fourth  ring  opens  almoft  in  the  fame 
manner,  only  that  it  cleaves  more  in  the 
middle. 

F  I  G.  II. 

A  general  view  of  the  external  limbs  and  parts 

of  the  Gadfy . 

a  Its  two  antennas,  or  horns. 
bbbb  The  fix  feet,  and  their  joints. 
c  c  The  wings.  d  The  abdomen. 

F  I  G.  III. 

A  difeclion  of  the  Gadfly.  The  external  Jkin  and 
internal  coat  Jhed  by  the  Gadfly . 

123,  &c.  Rings  of  the  external  fkin. 
a  a  Pulmonary  tubes,  rolled  off,  in  the  fe¬ 
cond,  third,  and  fourth  rings. 
b  b  The  curled  extremities  of  the  tubes. 
c  An  intettine,  fhed  likewife  by  this  infed, 
containing  fome  tranfparent  particles  like 
fand,  which  ferment  with  acids. 
d  The  caft  legs,  fnout,  and  eyes. 
e  The  call  fkull. 

f  Coats  or  fkins,  filed  by  the  gullet  and  the 
ftomach. 

gg  The  call  internal  coat,  which  immediately 
enclofed  all  the  limbs  of  the  Nymph. 
h  The  place  where  the  coat  contained  the  f  ly's 
tail. 

i  i  Pulmonary  tubes  call;  off  within  the  deli¬ 
cate  little  fkin. 

k  The  largett  of  thefe  tubes,  with  its  ramifi¬ 
cations. 

F  I  G.  IV. 

A  rough  draft  of  the  manner  in  which  the  In - 
teftine  feeds  its  Jkin. 

a  The  internal  coat  of  the  intettine  b.  This 
intettine  comes  away  full  of  grains  of  fand. 
b  The  intettine  itfelf,  remaining  in  the  body. 
c  The  anus,  with  the  internal  coat  of  the  in- 
teftine  b,  fhed  by  the  infed,  ttill  fattened 
to  it. 

FIG.  V. 

The  probofcis  magnified. 

a  The  two  fore  parts  of  the  probofcis,  of  an 
oval  form. 

b  Hairs  growing  from  the  fkin  of  the  probofcis. 
c  c  Two  articulated  briftles,  or  appendages  of 
the  probofcis,  fpringing  from  within  its  root. 
d  A  triangular  horny  bone,  furrounding  the 
root  of  the  probofcis. 

e  Another  little  bone  like  the  latt  in  fubttance, 
but  of  a  different  form. 

F  I  G. 
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F  I  G.  VI. 

Some  of  the  pulmonary  vefcles. 

P 

a  Its  membranaceous  part,  which  was  full  of 
air. 

b  The  pulmonary  tube,  through  which  the 
air  palles  to  the  veflcle. 
c  Two  lateral  pulmonary  tubes. 

F  I  G.  VII. 

The  genital  parts  of  the  male. 

a  The  penis  and  its  two  appendages. 
bb  Two  twilled  horny  bones  belonging  to 
the  penis,  and  articulated  with  the  lheath, 
through  which  the  penis  erefts  itfelf. 
c  The  flexible  part  of  the  penis. 
d  d  Two  little  black  horny  bones,  forming  a 
border  round  the  extreme  ring  of  the  abdo¬ 
men,  and  articulated  with  the  former  bones. 
e  e  Places  where  the  articulations  appear. 
f  The  nervous  body  of  the  penis. 
g  A  dilatation  of  the  root  of  the  penis,  with 
which  the  vafa  deferentia,  and  feminal  vef- 
lels  empty  themfelves. 

h  h  The  tetbicles.  i  i  The  feminal  veflels. 
k  k  Short  tubulated  feminal  veflels,  laid  bare 
in  one  of  the  teflicles. 

/  Veflels  for  the  conveyance  of  the  feed. 
m  m  Windings  of  the  feminal  veficles,  the  ex¬ 
treme  ends  of  which  are  dilated. 

F  I  G.  VIII. 

The  ovary  of  the  female . 

a  a  The  ovary  con  filling  of  two  parts. 
b  The  laid  rings  of  the  abdomen. 
c  c  c  Some  protuberances  of  a  fubllance  be¬ 
tween  bone  and  horn,  appearing  like  fpots 
on  the  lad:  abdominal  ring. 
d  Hairs  growing  in  the  fame  place. 
e  e  e  Eggs  belonging  to  one  fide  of  the  ovary, 
as  yet  in  their  natural  fltuation. 
f  The  fame  eggs  a  little  more  magnified,  and 
removed  out  of  their  natural  lituation.  The 
remaining  part  of  this  ovary  is  marked  by 
dots. 

g  Pulmonary  tubes  interwoven  with  the  ovary. 
h  Some  branches  of  the  faid  tubes  difperfed 
both  within  and  without  the  coats  of  the 
eggs.'  ' 

i  i  The  greateft  extreme  branches  of  the  faid 
.  tubes. 

k  Two  drifts  of  the  ovary,  by  which  the  eggs 
are  let  out  of  the  body. 

/  Three  beautiful  unknown  particles,  each  fup- 
ported  by  its  ftalk, 

m  The  point  of  the  inflexion  of  thefe  tubulated 
particles. 

n  Their  tubes  and  windings. 
o  That  end  of  the  tubes  which  lies  nearefl:  to 
the  duft  of  the  ovary. 
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TAB.  XLÏII. 

The  Hiftory  of  the  Acarus,  or  Mite. 

FIG.  I. 

The  Acarus  or  Mite ,  of  its  jiatural  fvze. 

F  I  G.  II. 

A  microfcopical  view  of  the  Acarus. 

12345678910  ii  12  The  twelve  rings 
of  the  body. 

a  The  head,  in  which  are  feen  two  nails  be¬ 
longing  to  the  infeft’s  legs,  with  which, 
when  about  to  fpring  or  leap  up,  it  com- 
prefles  its  anus. 

b  The  larynges  or  tops  of  the  afpera  arteria, 
projefting  beyond  the  lkin. 
c  c  The  place  where  there  ifliie  from  the  main 
tranfparent  trunks  of  the  afpera  arteria,  two 
branches,  which  unite  by  a  mutual  anaflo- 
mofls,  or  inofculation  with  the  branches  of 
the  fourth  ring. 

d  d  d  d  d  d  d  The  inofculation  of  the  pulmo¬ 
nary  tubes,  which  appear  through  the  re¬ 
maining  rings  of  the  body. 
e  A  particle  of  the  fat  appearing  through  the 
flein. 

ff  Some  blind  guts,  appearing  in  the  fame 
manner. 

g  A  conliderable  branch  of  the  afpera  arteria, 
which  appears  through  the  lkin  under  the 
tenth  ring,  between  the  two  principal 
branches  of  the  trachea. 
h  A  beautiful  particle  of  fat,  appearing  under 
the  eleventh  ring,  and  near  which  may  be 
difeoverd  the  two  extremities  of  the  branches 
of  the  trachea. 

F  I  G.  III. 

The  manner  in  which  the  Worm  bends  itfelf  into 
a  circle ,  in  order  to  prepare  for  leaping, 

F  I  G.  IV. 

The  manlier  in  which  the  circular  form  changes 
to  an  oblong  one  3  jujl  as  the  Acarus  is  about  to 
leap  or  fpring. 

F  I  G.  V. 

The  feet ,  parts  of  the  mouth ,  jlomach ,  intejlines , 
and  tome  other  vifeera  of  the  Acarus ,  as  viewed 
with  the  mi  cr  of  cope. 

a  a  The  feet  or  teeth,  and  nails. 
b  b  Origin  of  the  horny  bony  parts  of  the 
mouth,  and  palate. 
c  c  Four  appendages  of  the  faid  parts. 
d  Horny  bones,  which  ferve  to  keep  all  the 
parts  in  their  proper  fltuation. 
e  The  dilatation  of  the  gullet,  which  I  call 
the  ingluvies. 

ff  Four  blind  appendages  under  the  ingluvies. 
N  g  g  The 
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g  g  The  ftomach,  of  a  confiderable  length. 
b  hh  Ramifications  of  the  afpera  arteria,  viiible 
in  the  ftomach. 

i  Contents  of  the  afpera  arteria,  appearing 
through  its  tranfparent  coats. 
k  k  The  origin  of  the  blind  guts,  of  which  this 
in  fed;  has  four. 

I I  Two  of  the  faid  guts,  containing  a  yellowifh 
green  fubfiance. 

m  The  two  others,  whofe  contents  refembled 
a  coagulated  fubfiance. 

n  Pulmonary  tubes,  belonging  to  a  blind  gut, 
of  the  fame  kind. 

o  The  pylorus.  pp  The  colon. 
q  The  firaight  gut.  r  The  anus. 
s  s  Two  particles  of  fat,  and  their  divifions, 
with  which  one  of  the  blind  guts  is  inter¬ 
woven. 

t 1  Two  glandulous  fwellings,  and  channels  of 
the  falival  dud,  which  runs  along  the  gullet 
to  the  jaws  in  form  of  a  (lender  tube. 
v  v  Two  other  fwellings,  with  their  channels 
and  pulmonary  tubes. 

x  x  Some  particles  of  fat,  and  their  divifions. 
yy  Two  other  particles  of  the  fame  kind, 
which  (hew  themfelves  in  the  fame  place 
like  appendages  in  the  form  of  a  chain. 

F  I  G.  VI. 

Divifions  of  the  particles  of  fat ,  magnified  to  a 
greater  degree. 

a  a  a  Seven  divifions  of  the  particles  of  fat,  in 
which  it  is  laid  up  in  the  form  of  oily,  lphe- 
rical  particles. 

b  The  manner  in  which  the  pulmonary  fifiules 
pafs  through  the  cells  that  contain  the  fat. 

F  I  G.  VII. 

The  brain ,  fpinal  marrow ,  and  nerves ,  bigger 
than  nature . 

a  a  The  right  and  left  lobes  of  the  brain. 
b  b  The  nerves,  ifiuing  from  the  upper  part 
of  the  brain. 

c  The  nodules,  formed  by  the  faid  nerves.  • 
^  Two  fine  nerves,  ifiuing  from  the  faid  no¬ 
dules,  and  running  to  the  mufcles  of  the 
head  and  legs. 

e  e  Two  pair  of  mufcles  fent  by  the  fpinal 
marrow  to  the  mufcles  of  the  thorax. 
ƒƒ  Two  firong  nerves,  with  their  dilatations, 
adminiftering  to  the  mufcles  that  ferve  to 
move  the  wings. 

g  g  A  great  many  fine  nerves  diftributed  a- 
mongft  the  mufcles,  and  vifcera  of  the  ab¬ 
domen. 

h  h  h  Ramifications  of  the  faid  nerves. 

F  I  G.  VIII. 

A  fide  view  of  the  fpinal  marrow  and  brain, 
a  The  brain. 

b  The  finus  of  the  fpinal  marrow. 
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c  A  cleft  in  the  fpinal  marrow  for  the  paflage 
of  the  gullet. 

F  I  G.  IX. 

Some  of  the  mufcles. 

a  a  a  The  oblique  defcending  mufcles  with, 

•  two  bellies,  of  each  of  which,  one  of  the 
tendons  is  inferted  into  the  mufcle  itfelf. 
b  b  The  broad  tranfverfe  mufcles. 
c  c  The  The  oblique  afcending  mufcles. 

FIG.  X. 

The  Acarus ,  or  Mite3  contracted ,  in  which  con¬ 
dition  I  call  it  a  Vermiform-Nymph . 

F  I  G.  XI. 

The  fame,  bigger  than  nature. 

a  The  head  and  mouth. 
b  The  tail  and  its  tubercles, 

F  I  G.  XII. 

The  concealed  Nymph ,  extracted  from  the  con¬ 
tracted  or  Jhrivelled  Jkin  of  the  Acarus. 

F  I  G.  XIII. 

The  fame  Nymph ,  bigger  than  nature. 

a  The  two  horns  of  the  future  fly. 
b  b  The  eyes.  c  The  probofeis. 
d  d  The  firft  pair  of  legs.  e  e  The  'fecond, 
'ff  The  folded  wings. 
g  g  The  third  pair  of  wings. 
b  The  rings  of  the  body. 

F  I  G.  XIV. 

/ 

Two  flies  ifiuing  from  the  Acari,  or  Mites}  of 
their  natural  fize. 

F  I  G.  XV. 

A  microfcopical  view  of  the  male  fly ,  produced  by 
the  Acarus  or  Mite. 

a  The  antennas  or  horns. 
b  b  The  firfi  of  legs,  their  joints,  hair,  and 
nails. 

c  c  The  fecond  pair.  d  d  The  third. 
e  e  The  wings  and  little  hammers  placed  under 
them. 

f  The  rings  of  the  belly. 

F  I  G.  XVI. 

The  Jkins  cafi  by  the  Acarus  3  bigger  than  nature , 

a  The  upper  part  of  the  torn  fkin,  where  the 
fly  creeps  out. 
b  The  lower  part. 


FIG. 
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F  I  G.  XVII. 

The  genital  parts  of  the  male. 

a  The  horny  part  of  the  penis,  curled  in  a  fur- 
prifing  manner. 

b  The  membranaceous  part  of  the  penis. 
c  The  fore  end  of  the  penis,  which  is  here  re- 
prefented  as  it  receives  the  vulva  of  the  fe¬ 
male,  indead  of  being  received  by  it. 
d  The  nervous  root  of  the  penis. 
e  The  place  where  the  root -  of  the  penis  is 
dilated. 

f  f  The  teflicles  of  a  yellowifh  red. 
g  g  The  vafa  differentia. 
h  h  Spherical  appendages  of  the  vedels. 
i  i  The  feed  bags.  k  k  The  proftata. 

F  I  G.  XVIII. 

‘The  external  parts  of  the  uterus  and  vulva. 

a  a  The  two  lad  rings  of  the  body. 
b  b  The  fird  joint  of  the  extremity  of  the  ute¬ 
rus,  covered  with  hair,  and  furnifhed  with 
two  little  black  horny  bones. 
c  c  The  fecond  joint  enclofed  in  the  fird.  The 
extremity  of  this  fecond  joint  is  likewife  of  a 
fubdance  between  bone  and  horn. 
d  The  third  and  lad  joint,  formed  of  the  faid 
fubdance,  and  covered  with  hair.  This  joint 
is  received  by  the  penis. 

FIG.  XIX. 

One  of  the  fxty-four  cviduAs. 

a  A  perfedt  egg  lying  in  the  ovidudl,  of  a 
white  colour. 

b  Three  imperfect  eggs  of  a  watery  colour. 
TAB.  XLIV. 

Obfervations  on  the  Vermicles,  or  little  Worms, 
found  in  the  tubercles  of  the  leaves  ol 
Willows. 

FIG.  I.  II.  and  III. 

Tubercles  of  Willow  leaves ,  the  eggs ,  and  Worms 
reprefented  by  fix  feveral  fgures. 

FIG.  I. 

a  The  external  fide  of  the  leaf. 
b  b  The  internal  fide. 

c  c  The  warts  or  tubercles,  of  an  oval  round. 
d  Others  of  an  oblong  form. 
e  Others  full  of  wrinkles. 
ƒ  Very  fmall  warts,  which  look  rotten,  as  it 
were. 

g  Warts,  or  tubercles,  growing  on  the  greater 
or  main  nerves. 

h  Another  on  the  extremity  of  the  leaf 
i  Another  growing  on  the  nerve  itfelf. 
k  Others,  which  rife  on  each  fide  to  an  equal 
height,  above  the  coats  of  the  leaf. 

I  Some  on  the  dalk  of  the  leaf. 


m  Seven  rudiments  of  tubercles  exhibited  on 
each  fide  of  the  leaf. 

F  I  G.  II. 

n  The  egg,  that  is  found  in  the  rudiments  of 
the  tubercles. 

FIG.  I. 

o  A  tubercle  with  a  cleft  in  it,  through  which 
the  egg  may  be  feen  placed  in  the  middle. 

F  I  G.  II. 

p  An  egg  magnified,  fo  as  to  fhew  the  head 
and  two  eyes  of  the  enclofed  Worm,  that 
appear  through  its  tranfparent  fkin. 

FIG.  I. 

q  The  Bindweed  Caterpillar,  full  grown. 
r  The  fmall  hole  bored  by  it  through  the 
tubercle  or  wart. 

F  I  G.  III. 

A  microfcopical  view  of  the  fame  Caterpillar , 

s  The  eyes.  1 1  The  fix  fore  feet. 
u  Six  of  the  twelve  middle  feet, 
x  The  two  hinder  feet,  next  the  tail. 

FIG.  I. 

y  The  manner  in  which  the  Caterpillar  thruffs 
its  anus  out  of  the  hole,  made  by  it  in  the 
tubercle,  and  thereby  difeharges  its  excre¬ 
ments. 

s  2  Two  rufly  coloured  fpots  of  the  Willow- 
leaf;  one  of  them  with  a  hole  in  it,  within 
which  may  be  feen  the  nerves  of  the  leaf, 
and  the  excrements  and  head  of  another 
Worm,  that  lives  in  it.  Fig.  VIII.  exhibits 
this  Worm  of  natural  fize. 

F  I  G.  IV.  V.  and  VI. 

The  Fly's  web ,  and  the  Fly  itfelf ;  likewife  thofe 
parts  of  the  Fly ,  with  which  it  bores  itfelf  a 
pajfage  through  the  tubercle  or  wart ;  in  five 
finires. 

F  I  G.  IV. 

a  The  oval  web  of  the  Fly. 
b  The  Fly  itfelf. 

FIG.  V. 

The  Fly  feen  through  the  microfcope . 

c  The  antennas  or  horns. 
d  d  The  black  fpots  on  the  wings. 
e  e  Six  legs,  their  joints  and  two  nails  to  each 
leg. 

F  I  G.  VI. 

The  parts  with  which  the  female  bores  the  leaf 

f  f  The  laffc  rings  of  the  abdomen. 
g  An  inftrument  like  a  faw. 
h  h  Two  pointed  horny  bones. 


F  I  G. 
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F  I  G.  IV. 

i  A  little  lid  or  cover,  w  hich  the  Flies  at  their 
firft  appearance  thruft  out  of  then  web,  as 
out  of  a  little  barrel. 

F  I  G.  VII. 

A  microfcopical  view  of  a  very  fmall  infect,  which 
refs  on  the  external  furface  oj  the  Willow  tu¬ 
bercles  or  warts. 

F  I  G.  VIII. 

The  little  Worm  found  between  the  \ coats  of  Willow 
leaves ,  of  its  natural  fze.  See  Fig.  I.  let.  z  z. 

F  I  G.  IX. 

A  microfcopical  view  of  the  fame  Worm. 

a  The  head  and  two  teeth. 
b  b  Its  broad  thorax,  and  tranfparent  pulmo¬ 
nary  fibres. 

c  c  The  other  rings  of  the  body,  which  is  co¬ 
vered  with  hair,  and  ends  in  a  pretty  fharp 
point. 

F  I  G.  X. 

The  Nymph ,  in  which  the  Worm  is  afterward 
exhibited  changed ,  a  little  magnified. 

F  I  G.  XI. 

The  fame  Nymph  more  magnified. 

a  Two  crooked  briftles  on  the  head. 
b  b  Its  horns  and  antennae. 
c  c  The  lecond  and  third  pair  of  legs  :  The 
lecond  is  armed  with  two  briftles. 
d  d  Two  fheaths  to  cover  the  wings. 
e  e  The  third  pair  of  legs,  and  their  briftles. 
f  The  wings  of  the  body,  and  the  prickles  and 
ftings  of  the  tail. 

F  I  G.  XII. 

The' Beetle  produced  by  the  faid  Nymph. 

F  I  G.  XIII. 

The  fame  Beetle  magnified, 
a  Its  reticulated  eyes. 

b  Its  fnout  or  beak,  of  a  fubftance  between 
bone  and  horn. 
c  c  Its  antennae  or  horns. 

ddd  Its  fix  Feet,  upon  the  leaft  pair  of  which 
this  infedt  makes  it  fprings  or  leaps. 
e  e  The  fheaths  of  the  wings. 

•  F  I  G.  XIV. 

Rudiments  of  Willow  leaves  juft,  beginning  to  foot 

or  bud. 

a  Four  of  there  young  leaves,  with  their  ftalks 
and  rough  furfaces. 

b  Red  Worms,  generally  found  within  the 
leaves. 
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F  I  G.  XV. 

A  microfcopical  view  of  a  Fly  produced  by  one  of 
the  Worms. 

F  I  G.  XVI. 

A  tubercle  or  wart  growing  in  the  Willow  in  form 

oj  a  rofe. 

a  The  tubercle  and  its  ftalk. 
b  A  pyramidal  duller  of  leaves,  within  which 
the  Worm  lies. 

F  I  G.  XVII. 

Reprefenting  in  five  figures  all  the  changes  of  the 
Worm ,  and  its  tubercle. 

c  The  manner  in  which  the  leaves  of  the  tu¬ 
bercle  may  be  feparated  one  by  one. 
d  Part  of  the  Worm’s  body,  that  lies  in  the 
middle  of  the  clufter. 

e  A  delicate  membrane  or  web,  more  imme¬ 
diately  enclofing  the  Worm. 
f  The  Worm  itfelf.  g  Its  Nymph. 
h  The  Fly  to  which  the  Nymph  changes. 

F  I  G.  XVIII. 

An  Alder  leap'  with  various  Worms  between  its 

two  coats. 

a  The  coat  of  an  Alder  leaf  fwelled  into  a  tu¬ 
bercle,  on  account  of  the  Worm  that  had 
made  its  bed  under  it. 

b  b  The  upper  coat  or  fkin  removed,  in  order 
to  fhew.on  each  fide,  how  the  other  coat  is 
contra  died  underneath  into  a  fmall  fold. 
c  The  web  enclofing  a  Chryfalis,  diftedled } 
and  near  it  the  excrements  of  the  Worm 
formerly  contained  between  the  two  coats  of 
the  leaf. 

d  Another  Worm  with  fix  feet,  found  like- 
wife  between  the  coats  of  the  Alder. 
e  A  third  lpecies  of  Worms  found  in  the  fame 
place,  with  the  fkin  caft:  by  it,  and  its  ex¬ 
crements. 

ƒ  Two  oblong  webs  made  in  their  cells  by  the 
faid  Worms. 

g  Part  of  the  leaf,  where  the  fame  Worm  is 
found,  when  as  yet  very  fmall. 
h  The  fame  part,  wdiere  the  Worm  has  made 
itfelf  more  room. 

i  Another  cell  or  neft  like  the  former,  but  a 
great  deal  more  fpacious. 

F  I  G.  XIX. 

A  microfcopical  view  of  a  Chryfalis  found  in  its 
web  within  the  coats  of  an  Alder  leaf. 

a  The  fharp  pointed  head  of  this  Chryfalis. 
b  The  hinder  part  of  its  body,  formed  like  a 
pear.  , 
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c  c  Fine  hairs  growing  on  its  body. 
dd  Its  eyes.  e  Its  probofcis. 
ƒƒ  Its  firft  and  fecond  pair  of  legs. 
g'g  g  g  Its  anntenae  or  horns,  h  h  Its  wings. 
i  The  lafb  pair  of  legs  lying  between  the  an¬ 
tennas. 

k  k  The  rings  of  the  body. 

F  I  G.  XX. 

The  Butterfly  produced  from  the  forgoing  Chry - 
falis,  drawn  after  nature. 

F  I  G.  XXI. 

A  micrcofopical  View  of  the  fame  Butterfly. 

a  a  The  antennas.  h  The  probofcis. 
c  c  The  upper  pair  of  wings,  beautifully  co¬ 
loured. 

d  d  The  lower  pair  of  wings,  for  the  mod;  part 
covered  with  feathers. 

e  e  Three  white  hairs,  like  thorns,  growing 
on  the  hinder  legs. 

TAB.  XLV. 

A  jfhort  explanation  of  the  figures  ferving  to  il- 
lufirate  fome  of  the  foregoing  hiftories. 

FIG.  I. 

The  manner  in  which  the  Fly  lays,  its  eggs ,  with¬ 
in  the  leaves  of  the  common  Thiflle  3  which  eggs 
afterwards  produce  Worms. 

F  I  G.  II.  III.  IV.  and  V. 

The  Tubercles  or  Warts  of  the  flinging  Nettle , 
with  the  Worms  and  Nymphs  found  in  them , 
and  the  Flies  produced  by  the  Jaid  Nymphs ,  in 
four  Figures. 

F  I  G.  II. 

a  Some  excrefcencies  growing  on  the  ftalk. 
b  Some  tubercles  or  warts  of  the  fame  kind, 
on  the  nerve  of  the  leaf,  and  on  the  rudi¬ 
ments  of  the  young  leaves. 
c  Others  growing  irregularly  on  the  leaf. 

F  I  G.  III. 

d  The  Worm  found  in  the  tubercles  of  the 
Nettle,  of  its  natural  Size. 
e  A  microfcopical  View  of  the  fame,  fome- 
what  broader  in  the  middle. 
f  A  fine  or  dender  fnout  projecting  from  its 
extremity. 

g  Fine  hairs  growing  on  its  body. 

F  I  G.  IV. 

h  The  Nymph  magnified  to  a  greater  fize, 
with  very  large  eyes  in  its  head.  Here  are 
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likewife  to  be  feen  its  horns,  legs,  wings  and 
abdominal  rings. 
i  Its  little  tail  bent  backwards. 

FIG.  V. 

k  The  Male  Fly  of  its  natural  fize. 

F  I  G.  VI.  VII.  and  VIII. 

The  downy  excrefcencies  growing  upon  Oak  trees , 
with  little  hollow  bags  or  tubes ,  and  the  Flies 
engendered  and  living  in  them. 

F  I  G.  VI. 

a  a  n  The  circumference  of  the  downy  ball 
or  globe,  after  its  natural  condition. 
b  The  ftalk  fupporting  it. 
c  An  Öak  leaf  growing  out  of  the  middle  of 
the  ball. 

F  I  G.  VII. 

d  Bags  or  tubes,  within  which  the  Worms 
turn  into  Flies,  and  in  whofe  circumference 
the  downy  hairs  of  the  ball  are  principally 
rooted. 

F  I  G.  VI. 

e  ?  Little  holes,  which  the  Flies  gnaw  in  the 
downy  lubftance  in  order  to  efcape  out  of 
their  cells. 

I'  I  G.  VIII. 

f  The  Fly  itfelf  of  its  natural  fize. 

F  I  G.  IX.  X.  and  XI. 

The  fpongy  tuierde  of  the  wild  Rofe  :  The  fame 
laid  open  in  the  middle  :  Laflly ,  the  Flies  bred 
in  it. 

F  I  G.  IX. 

a  a  Knobs  and  inequalities  of  the  tubercles. 
b  The  ftalk  fupporting  it. 

FIG.  X. 

c  A  feClion  thro’  the  middle  of  the  faid  tubercle, 
fhewing  the  cells  in  which  the  Worms  grow 
to  be  Flies. 

F  I  G.  XI. 

d  The  firft  fpecies  of  Fly  that  ifiued  from  th(s 
faid  tubercles,  with  a  pretty  thick  body. 
e  The  other  fpecies  of  the  bifeta,  or  two  haired 
kind. 

F  I  G.  IX, 

f  Round  holes  knawed  by  the  Flies  in  the 
fpungy  tubercle,  in  order  to  get  out  of  their 
cells. 

O 


F  I  G. 
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F  I  G.  XII.  XIII.  XIV.  XV.  and  XX. 

The  tubercles  or  warts  growing  on  Oak  leaves:  One 
of  them  opened :  ‘The  kidney  bean-like  fubflance 
found  in  them  :  A  tubercle  cut  off  from  the 
leaf :  A  microfcopical  view  of  the  bean-like 
fubflance :  The  manner  in  which  the  tubercle 
dries  up  or  withers. 

ê 

E  I  G.  XII. 

i  % 

a  a  Excrefcencies  found  on  the  fore  end  of  the 
leaf,  and  likewife  a  little  higher  up,  on  the 
leaf’s  nerve  or  main  rib. 

b  Two  tubercles ;  one  of  them  a  double  one, 
growing  bill  a  little  higher  up  on  the  nerve 
or  main  rib  -,  the  other  almoA  on  the  edge 
of  the  leaf. 

c  c  Some  tubercles  on  the  extremities  of  the 
leaf. 

F  I  G.  XIII. 

Containing  five  drawings . 

d  The  upper  part  of  one  of  the  tubercles  cut 
off. 

e  Three  diftindt  excrefcencies  like  kidney-beans, 
found  in  the  hollow  of  the  tubercle. 

f  Three  excrefcencies  like  beans,  taken  out  of 
the  hollow  cell  or  cavity. 

F  I  G.  XIV. 

A  tubercle  or  wart  of  the  fame  kind  cut  open ,  and 
exhibiting  two  kidney-like  beans  lying  in  it ,  in 
the  fame  manner  that  a  preferved  almond  lies 
within  its  candied  covering ,  without  any  in¬ 
termediate  vacancy.  This  is  a  microfcopical 
view ,  Jhewing  the  objedls  a  little  larger  than 
nature. 

F  I  G.  XV. 

g  The  bean-like  fubflance,  with  an  uneven 
furface. 

h  That  part  of  the  bean,  by  which  it  princi¬ 
pally  adhered  to  its  tubercle,  and  received 
its  nourifhment. 

F  I  G.  XX. 

■  • 

i  i  The  manner  in  which  the  tubercle  begins 
to  lelfen,  and  wither  up  by  degrees,  fo  as  to 
become  fit  for  the  impreffion  of  the  Fly’s 
teeth,  and  thereby  afford  it  an  opportunity 
of  efcaping. 

F  I  G.  XII. 

k  A  fmall  round  hole,  gnawed  by  the  Worm 
in  the  withered  part  of  the  tubercle,  and 
thro’  which  it  hikes  into  the  open  air. 

/ 1  Places  where  the  tubercles  dry  up,  and 
which  may  be  feen  without  cutting  it. 

m  The  Worm  cut  out  of  its  bean-like  part, 
and  reprefented  of  a  fize  bigger  than  nature,  S 

on  an  Oak  leaf. 


F  I  G.  XVI. 

The  fame  Worm  fill  more  magnified ,  and  of  the 
form  in  which  it  appears ,  when  about  to  enter 
the  Nymph  fate. 

F  I  G.  XVII. 

The  fame  Worm  changed  into  a  Nymph ,  and 
viewed  with  a  greater  magnifier  in  order  to 
fee  its  limbs  more  conveniently . 

a  a  Its  eyes,  refembling  a  net. 

b  b  The  antennae  lying  between  the  legs  and 
the  wings. 

c  The  abdominal  wings. 

F  I  G.  XVIII. 

The  fame  Nymph,  changed  to  a  Fly ,  of  its  na¬ 
tural fize. 

F  I  G.  XIX. 

The  fame  magnified. 

a  a  The  antennae  placed  before  the  eyes. 

b  b  The  four  wings. 

c  c  The  leaf!  pair  of  its  fix  legs,  every  one  of 
which  is  armed  with  two  nails. 

d  The  {harp  extremity  of  the  abdomen,  with 
which  the  Fly  bores  holes  in  the  Oak  leaf 
for  the  reception  of  its  eggs. 

F  I  G.  XXI. 

Repnefenting,  in  two  drawings,  the  excrefcence 
growing  on  the  leaves  of  the  black  Poplar,  with 
the  Worms  and  their  food  contained  therein. 

a  A  wrinkled  excrefcence  in  the  external  coat 
of  the  leaf. 

b  The  principal  rib  of  the  leaf. 

c  The  internal  fide  of  the  leaf,  where  the  wart 
or  tubercle  opens  into  a  flit  or  opening. 

d d  Windings  of  the  principaal  nerve  or  rib, 
in  the  external  coat  of  the  leaf. 

F  I  G.  XXII. 

A  microfcopical  view  of  one  of  thefe  very  minute 
Worms ,  that  is  furnifhed  with  two  horns,  two 
eyes ,  and  fix  feet  j  and  is  moreover  divided 
into  head,  thorax,  and  abdomen. 

e  A  woolly  or  downy  fubflance,  which  thefe 
little  infedts  very  beautifully  wear  on  the 
hinder  part  of  their  bodies. 

F  I  G.  XXIII. 

f  The  infedts  glutinous  food,  contained  within 
the  woolly  or  downy  fubflance,  and  re¬ 
fembling  a  veflfel  with  a  fpout  ufed  to  feed 
infants. 

The  manner  in  which  the  downy  fubflance 
curls  up,  when  its  moifture  is  confumed. 

FIG. 
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F  I  G.  XXIV. 

h  h  Two  pair  of  cups  or  membranaceous  buds, 
in  which  the  wings  grow,  and  are  enclofed 
as  it  were  in  little  bags. 

F  I  G.  XXV. 

A  microfcopical  view  of  the  fame  Worm  changed 
into  a  Fly  with  four  wings. 

F  I  G.  XXVI. 

The  footlefs  Worm ,  found  on  the  leaves  of  the 
Cabbage ,  of  its  natural  fze. 

F  I  G.  XXVII. 

The  fame  Worm  changed  into  a  Nymph ,  repre - 

fented  lying  on  its  belly ,  and  of  its  natural  fize. 

F  I  G.  XXVIII. 

A  microfcopical  view  of  the  fame  Nymph ,  and  in 
the  fame  poflure ,  with  its  limbs  as  appearing 
through  their  tranfparent  integuments. 

a  a  The  eyes. 

b  The  thorax  and  fome  of  the  hairs  growing 
on  it. 

c  c  c  The  abdominal  rings. 

d  One  of  the  rings 

e  The  curled,  or  folded,  call  off  fkins,  of  a 
pulmonary  tube. 

ff  Part  of  the  Cabbage  leaf,  to  which  the 
Nymph  glues  itfelf  by  this  membrane* 

F  I  G.  XXIX. 

A  microfcopical  view  of  the  fame  Nymph ,  divefed 
of  its  cafl  fkins,  and  placed  on  its  back. 

a  An  eye,  of  one  fide.  b  The  two  horns. 

c  The  probofcis.  d  d  The  folded  wings. 

e  The  hinder  pair  of  legs. 

ff  The  extremities  of  the  genitasl,  which  lie, 
as  it  were,  out  of  the  abdomen. 

F  I  G.  XXX. 

The  Fly  of  the  [aid  Nymph ,  of  its  natural  fze . 

F  I  G.  XXXI. 

The  cell ,  or  nef  of  the  Moth ;  the  enclofed  Worm 
of  the  Moth  the  fame  extracted  ;  likewife  its 
Chryfalis  and  Butterfy  3  alfo  the  manner  by 
which  the  Jkin  of  the  Chryfalis  remains  fajlened 
to  the  fore  end  of  the  cell  or  nef  :  Laftly ,  the 
very  fine  threads  or  f  laments,  with  which  the 
nef  or  cell  is  lined. 

a  The  cell,  fpacious  in  the  middle,  but  nar¬ 
rower  at  each  end. 

b  The  thread  formed  by  the  Worm,  and  by 
means  of  which,  to  avoid  falling,  it  hangs 
and  fattens  itfelf  to  the  beams  and  walls  of 
buildings. 


c  The  manner  in  which  the  Worm  of  the 
Moth  creeps  out  of  its  cafe  or  cell  by  the  fore 
feet,  and  fattens  itfelf  with  a  thread  of  its 
own  fpinning,  in  fome  convenient  lituatiom 
d  The  Worm  itfelf  of  its  natural  fize,  with 
fixteen  feet. 

e  The  fame  changed  into  a  Chryfalis; 
f  The  Chryfalis  changed  into  a  winged  Butter-* 
fly  or  infedt,  called  a  Moth. 
g  The  caft  fkins  of  the  Chryfalis,  projecting  & 
little  beyond  the  cafe. 

h  The  internal  furface  of  the  cafe,  very  eveil 
and  fmooth. 

F  I  G.  XXXII. 

A  fniall  Worm  found  in  mufk-bags ,  and  its 

changes. 

a  The  Worm.  b  Holes  made  by  it  in  wood 
and  paper. 

c  Its  oval  web.  d  Its  Nymph. 
e  The  Beetle  produced  by  the  faid  Nymph, 

F  x  G.  XXXIII. 

A  Worm  found  upon  leaves ,  in  very  black  cafes. 

a  The  manner  in  which  the  Worm  carries  its 
cafe  about  with  it. 

b  The  Fly  produced  by  the  faid  Worm* 

F  I  G.  XXXIV. 

Another fpecies  of  a  Worm ,  that  carries  its  cafe  of 
cell  about  with  it. 

c  The  cell  of  a  triangular  form  at  its  upper  end, 
d  A  nodturnal  Butterfly  or  Moth,  into  which 
the  faid  Worm  changes. 
e  A  Fly,  into  which  another  fpecies  of  thefe 
Worms  changes. 

f  A  little  Fly,  into  which  the  third  part  of  the 
faid  Worms  was  changed.  I  found  fix  or 
feven  of  thefe  very  minute  Worms. 

F  I  G.  XXXV. 

A  pyramidal  cell ,  formed  by  a  Caterpillar  that 
inhabits  it,  and  moves  about  with  it.  This 
cell  or  tube  is  compofed  of  bits  of  wood,  fo  as  to 
refemble  a  piece  of  cheque  or  mofaic  work. 

F  I  G.  XXXVI. 

A  tube  or  cell  formed  of  find  by  a  Sea-Worm  i 
TAB.  XL  VI. 

The  flow  growths  or  accretions  of  the  Frog, 
and  Garden  Clove-July -Flower,  in  which 
they  refemble  the  infedts. 

The  figures  on  the  left  hand  fide  exhibited. 

No.  I.  The  Frog’s  egg,  or  the  Worm  of  the 
Frog,  within  its  fir  A  coat,  or  integument, 

refembling 
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refembling  a  little  globe  or  fphere,  enclofed 
by  another  greater  globe. 

a  The  enclofed  globe  forming,  as  it  were,  the 
yolk  of  this  egg. 

b  b  The  enclofing  globe,  refembling  the  white 
of  the  egg. 

II.  The  Worm  of  the  Frog  diverted  in  a  man¬ 
ner,  of  its  firft  coat. 

c  The  coat  removed  to  the  hinder  part  of  the 
Frog’s  Worm. 

d  The  Frog’s  Worm  rolled  out  from  under  the 
faid  coat. 

eee  Its  food,  like  the  white  of  an  egg  fur¬ 
rounding  it. 

III.  The  Tadpole  or  Worm  of  the  Frog  grown 
bigger,  and  floating  in  the  middle  of  its  food. 

ƒ f  f  The  food  fwimming,  or  floating  in  the 
water,  like  an  expanded  cloud. 

g  The  head,  breaft,  and  abdomen,  made  up 
as  it  were  in  one  globe  or  fphere. 

h  The  tail. 

IV  The  fame  Tadpole  more  grown,  fhewing 
its  fore  legs,  which  encreafe  by  degrees  as 
do  likewife  the  hinder  legs,  but  rtill  under 
the  fkin. 

i  i  The  fore  legs  growing  out  by  degrees. 

V.  The  Nymph  of  the  Frog,  or  the  Tadpole 
fufliciently  grown,  and  in  a  condition  to  be¬ 
come  a  Frog,  as  all  the  limbs  of  the  Frog 
have  acquired  in  it  their  due  perfection,  l'o 
that  to  appear  in  the  form  of  a  Frog,  it  need 
only  cart  its  external  fkin. 

k  k  The  fore  legs,  which  by  degrees  have  ac¬ 
quired  their  perfection  under  the  fkin. 

/  l  The  hinder  legs,  which  are  likewife  perfeCt, 
and  projeCt  beyond  the  fkin. 

VI.  The  Frog  itfelf,  arrived  at  length  at  the 
rtate  of  a  perfect  animal,  after  parting 
through  the  various  forms,  of  egg,  Worm, 
and  Nymph.  It  is  not  however,  like  infeCts, 
immediately  fit  for  generation,  but  muft  wait 
fome  years  to  attain  that  degree  of  perfection. 

m  m  Two  vertcles  growing  near  the  eyes  of  this 
Frog,  which  fhew  it  to  be  a  male  one. 

\ The  figures  on  the  right  hand  reprefented. 

No.  The  garden  Clove-July-Flower  in  its  firrt 
coat,  in  which  rtate  it  is  called  feed. 

A.  A  microfcopical  view  of  the  feed  itfelf,  in 
which  may  be  feen  the  cicatrix  or  fear  of  the 
naval  firing,  by  which  it  was  fattened  to  the 
ovary,  and  received  its  nourishment. 

II.  The  coat  cart  off  by  the  faid  feed. 

B.  The  feed  itfelf,  that  lay  enclofed  within  the 
faid  coat,  of  its  natural  fize. 

C.  The  fame  feed  Stripped  of  its  coat,  and 
magnified,  fo  as  to  fhew  its  little  points  and 
bivalved  partition  cleft,  which  divides  the 
reft  of  the  body  into  two  parts, 

III.  Theyounggermeof  the  Clove-July-Flower. 

IV.  The  fame  germe  unfolded  into  leaves. 

V.  The  cafe,  or  as  it  were  the  gem  or  bud  of 
the  Clove-July-Flower,  which  may  be  con¬ 
sidered  as  the  real  Nymph  of  the  vegetable. 


VI.  The  Clove-July-Flower  itfelf  broken  from 
its  gem  or  bud,  and  in  a  condition  to  produce 
feed. 

TAB.  XLVII. 

FIG.  I. 

The  genitals  of  the  male  Frog ,  viewed  with  the 

microfcope. 

a  a  The  tefticles.  b  b  b  b  The  loins. 
c  Some  of  the  appendages  of  the  tefticles, 
confifting  of  oily  or  fatty  bags. 
d  A  Angle  appendage  of  the  fame  kind. 
e  Others  divided  into  two  branches. 
f  Blood  veflels  on  the  Surface  of  the  tefticle. 
g  g  Globular  heads  or  ends  of  the  feminal  terti- 
culary  veflels 

h  Some  tefticulary  vertels,  confifting  of  two 
parts. 

i  i  Divided  paraftatae,  or  feminal  vertels,  by 
means  of  which  the  feed  is  forced  from  the 
tefticles  into  the  common  vafa  deferentia. 
k  k  The  manner  in  which  thefe  veflels  run  un¬ 
der  the  membrane  that  enclofes  the  kidneys, 
and  unite  with  the  vas  deferentia. 

1 1 1 1  Vafa  deferentia  lying  round  the  loins. 
m  m  A  rough  draft  of  the  arteries  diftributed 
through  the  kidneys. 

k  «  Two  lingular  and  ftrange  bodies  Seated  at 
the  kidneys,  under  the  fkin. 
o  o  The  place  where  the  deferentia  form  on 
each  fide  a  Angle  trunk. 
p  p  Seminal  veflels,  or  feed  bags. 
q  q  The  ftraight  gut,  into  which  the  vafa  de¬ 
ferentia  and  Seminal  vertcles  difeharge  them- 
felves. 

r  The  orifice,  or  end  of  the  faid  parts. 
s  s  The  urinary  bladder  divided  into  two  parts. 

F  I  G.  II. 

All  the  foregoing  parts,  of  their  natural  fize. 

FIG..  III. 

One  of  the  ovaries ,  of  its  natural  fize . 

a  a  Divirtons,  or  natural  ends  of  the  ovary. 
b  A  brals  tube  introduced  into  one  of  the  little 
lobules  of  the  ovary,  in  order  to  blow  it  up. 
c  c  Eggs  appearing  through  the  membranes 
compofing  the  ovary. 

d  One  of  the  lobules  of  the  ovary  laid  open, 
fo  as  to  afford  a  diftind  view  of  the  enclofed 


The  heart ,  liver ,  lungs,  tubes ,  uterus.  See.  in 
an  impregnated  female  Frog. 

a  The  fkin  wfih  the  fternum  and  its  cartilage 
drawn  back  over  the  head,  and  faftened  with 
a  needle  in  that  Situation. 
b  The  cavity,  or  hollow  of  the  membranes, 
containing  the  heart,  and  formed  under  the 

breaft 
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bread  bone  by  the  concretion  of  the  perito¬ 
neum,  and  the  ligament  by  which  the  liver 
is  fufpended. 

c  c  Natural  openings  of  the  tubes,  growing 
againft  the  membranes  already  taken  notice 
of,  which  extend  over  the  heart,  and  its  pe¬ 
ricardium. 

d  d  That  part  of  the  tube  which  makes  a  great 
many  beautiful  windings  and  foldings. 
e  The  blood  vedels  of  the  tubes. 
ff  The  extremities  of  the  tubes,  near  or  about 
the  lides  of  the  uterus. 
g  g  The  uterus,  confiding  of  two  parts. 
h  The  draight  gut  in  its  natural  fituation. 
i  The  urinary  bladder,  confiding  of  two  parts, 
in  its  natural  fituation. 

k  The  contracted  ovary,  in  which  there  dill 
remains  one  perfeCt  egg. 

/  Part  of  the  left  kindey,  upon  which  the  ovary 
lies,  and  at  whofe  fide  lies  the  vein  of  the 
kidney. 

Appendages  of  the  ovary  fupplying  it  with 
oil. 

n  Two  eggs  floating  freely  in  the  belly,  near 
the  tubes 

o  An  egg  in  the  tube  itfelf. 
p  The  domach  contracted,  in  its  natural  fitu¬ 
ation  . 

q  One  of  the  tubes  of  the  liver. 
r  The  gall  bladder. 
is  s  The  lungs;  the  left  one  contracted. 
t  t  The  auricle  of  the  heart. 
u  u  u  Parts  of  the  thorax  and  abdomen  cut 
off. 

fig.  y. 

'The  manner  of  finding  the  eggs  difperfed  in  the 
Frog's  belly,  when  in  their  pajjage  through  the 
tube  into  the  uturus. 

<a  Some  little  eggs  in  the  ovary. 
b  b  b  Some  eggs,  fcattered  up  and  doWn  the 
belly. 

c  Six  eggs  clofe  to  the  tube’s  mouth. 
d  d  d  Eggs  in  the  tubes. 
e  An  egg  in  the  tube,  near  its  mouth. 
f  f  Some  eggs,  preding  through  the  extremities 
of  the  tubes,  into  the  utrus. 
g  The  manner  in  which  the  eggs  appear  faintly 
through  the  uterus. 

h  The  manner  in  which  the  eggs  appear  di- 
dinCtly  through  the  uterus,  after  it  has  been 
for  fome  time  expofed  to  the  open  air. 
i  The  extremity  of  the  double  uterus,  which 
opens  into  the  draight  gut,  about  an  inch 
from  the  place  where  the  tubes  empty 
themfelves  into  the  uterus. 
k  The  origin  or  beginning  of  the  great  artery, 
with  the  auricle  and  heart. 

/  /  Natural  openings  of  the  tubes. 
mm  The  lungs  in  their  natural  fituation,  in 
part  covering  the  tubes. 


4  *  & 
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F  I  G.  VI. 

A  nticrofcopical  view  of  the  fore  legs  or  arms  bj 

the  male  Frog. 

a  The  thick  thumb. 

b  Black  papillae,  with  which  it  is  covered. 
TAB.  XLVIII. 

FIG.  I.  and  II. 

Fhe  manner  in  which  the  Frogs  copulate . 

a  a  The  manner  in  which  the  male  embraces 
the  female,  with  his  arms,  and  as  it  were 
folds  his  fingers  between  one  another. 
b  b  The  manner  in  which  the  head  of  the 
male,  lies  over  the  head  and  between  the 
eyes  of  the  female. 

c  c  The  drum  of  the  ear,  covered  only  with 
the  external  fkin. 

d  The  manner  in  which  the  female  ejeCts  her 
eggs. 

e  The  manner  in  which  the  male  pours  out  its 
feed  upon  them. 

f  The  manner  in  which  the  eggs  dow  together 
in  a  circular  form. 

F  I  G.  III. 

A  microfcopical  view  of  the  ovary  and  its  'appen¬ 
dages. 

a  a  Some  eggs,  b  Larger  eggs. 
c  d  Eggs  becoming  imperceptible  by  degrees. 
e  Blood  vedels  interwoven  with  the  eggs 
f  A  perfect  egg,  about  to  difappear  in  the 
fame  manner 

F  I  G.  IV. 

A  clufier  of  eggs  magnified. 

a  a  a  Hollow  membranes,  or  little  membranes 
full  of  cavities,  in  which  the  eggs  lie. 
b  b  Blood  veffels  belonging  to  the  faid  cluder. 
c  c  The  main  trunk  of  the  blood  vedels. 

No.  i.  to  io. 

The  flow  increafe  or  growth  of  the  eggSi 

1  A  Frog’s  egg  newly  deposited. 

2  Another,  a  day  old. 

3  Another,  two  days  old. 

4  Another,  three  days  old,  as  expreded  in 
four  different  drawings. 

5  Another  four  days  old. 

6  The  foetus  of  the  Frog,  as  it  appeared  the 
next  day. 

io  The  fame  viewed  on  the  tenth  day  from 
the  laying  of  the  egg. 

P 


FIG.  V. 
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FIG.  V. 

A  microfcopical  view  of  the  f  cetus  of  the  Frog  i?i 
tui  egg  newly  depofited ,  and  divefed  op  its  white. 

a  a  A  furrow  in  the  middle  of  the  Frog’s  body. 
b  b  Remains,  or  rather  rudiment,  of  a  yellow 
fpot,  which  appears  in  the  fhin  of  thefe 
creatures,  even  before  they  are  hatched. 

F  I  G.  VI. 

The  fame  f  cetus  broken  into  two  parts . 

a  A  protuberance  in  form  of  a  crefcent,  vifible 
on  the  internal  furface  of  one  of  the  fides ; 
in  this  place  the  furrow  penetrates  to  a  con- 
fiderable  depth. 

b  A  little  hole  or  cavity  in  form  of  a  crefcent, 
ferving  to  receive  the  foregoing  protuberance. 
c  c  The  place  where  the  furrow  is  very  fhallow. 
d  d  The  furface  of  the  fraction,  fhewing  the 
Frog’s  body  to  conhft  of  globular,  or  fphe- 
rical  grains  or  particles. 

F  I  G.  VII. 

A  microfcopical  view  of  the  young  Frog,  within 
its  chorion  and  amnion. 

a  A  fide  view  of  the  Allantoies,  with  the  cho¬ 
rion  and  amnion  which  entirely  enclofe  the 
foetus. 

b  The  furrows  already  taken  notice  of. 
c  Superficial  clefts  of  the  yellow  fpot,  obfer- 
vable  in  the  Frog’s  egg. 

F  I  G.  VIII. 

Foe  fame  parts,  but  in  another  f  iliation, 
a  The  coat,  called  the  allantoies  dilated. 

F  I  G.  IX. 

Another  reprefentation  of  the  fame  parts. 

a  The  allantoies  or  coat,  rtretched  out  into  the 
fhape  of  a  pear. 

FIG.  X. 

The  fame  parts  again,  with  the  foregoing  coat 
extended  to  its  greatejl  fize  and  bulk. 

F  I  G.  XI. 

The  foetus' of  the  Frog,  as  it  appears  fourteen 
days  after  the  laying  of  the  egg. 

F  I  G.  XII. 

A  microfcopical  view  of  the  fame  f  cetus. 

a  a  The  eyes.  b  Its  wide  mouth. 
c  c  Fimbricated  appendages,  which  in  procefs 
of  time  are  taken  in  by  the  body,  where 
they  conftitute  the  gills. 
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d  The  extremity  of  the  extius  of  the  inteftine, 
which  forms  fome  windings  and  protube¬ 
rances  in  the  belly. 

e  e  The  tail,  of  a  flefhy  fubftance  in  the  mid¬ 
dle,  but  membranaceous  at  the  edges. 
f  The  extremity  of  the  mufcular  and  cartila¬ 
ginous  part  of  the  tail. 

F  I  G.  XIII. 

The  foetus  of  a  Frog,  thirty-fix  days  after  the 
laying  op  the  egg,  exhibing  very  dijlincUy  its 
head,  two  hinder  legs  and  tail. 

a  i  he  aperture  or  opening  of  the  mouth. 
b  The  hinder  legs  and  tail. 

TAB.  XLIX. 

FIG.  I. 

The  foetus  of  the  Frog  reprefented  by  Fig.  XIII. 
op  the  loft  Table,  difccied,  and  viewed  with 
a  mi  cr of  cope. 

a  a  The  lower  jaw-bone,  of  a  black  horny 
fubftance,  and  furnifhed  with  teeth. 
b  The  upper  jaw-bone. 
c  c  White  papillae  furrounding  the  mouth. 
d  d  A  portion  of  the  protuberant  eyes. 
e  e  Four  rows  of  gills  on  each  fide. 
ff  The  lungs,  one  of  which  is  inflated,  the 
other  collapfed. 

g  The  heart.  h  Its  auricle. 
i  The  liver  and  vena  cava. 
k  The  gullet.  /  The  gall  bladder. 
m  The  winding  of  the  gullet  about  the  liver.1 
n  Part  of  the  meientery,  with  its  blood  veffels. 
o  The  ftomach  in  the  beginning  of  its  growth. 
p  The  pancreas  in  its  natural  fituation. 
q  The  fmall  gut. 

r  r  Very  beautiful  double  foldings  of  the  in- 
teftines. 

s  The  ftraight  gut.  t  The  podex. 
u  u  The  two  hinder  legs,  •  which  grow  beyond, 
or  on  the  outfide  of  the  body. 
x  x  The  fore  legs,  which  lay  hid  under  the 
fkin.  y  y  y  Mufcles  of  the  tail. 
z  z  The  membranaceous  fkin  of  the  tail. 

F  I  G.  II. 

The  manner  in  which  the  Tadpole  cafts  it  fkin, 

a  The  fmall  opening  of  the  mouth,  in  the 
fkin  call  by  the  Tadpole. 
b  The  wide  mouth  of  the  Frog. 
c  c  The  two  fore  legs,  which  heretofore  lay 
hid  in  the  bread:,  under  the  fkin,  now  di¬ 
verted  of  it.  See  Tab.  XLVI.  No.  V. 
letters  k  k. 

d  d  The  two  hinder  legs  on  the  point  of  drop¬ 
ping  their  fkins. 

e  e  Pulmonary  veficles,  which  nature  has  be¬ 
llowed  on  the  male  only. 

ff  Two 
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ff  Two  thick  thumbs,  proper  likewife  to  the 
male. 

F  I  G.  III. 

The  Frogs  arteries. 

a  The  heart. 

b  The  auricle,  over  which  lies  the  origin  of 
the  great  artery  that  iffues  from  the  Frog’s 
heart. 

c  One  of  the  two  main  trunks  of  the  great  ar¬ 
tery,  which  is  like  the  fubclavian  vein, 
and  runs  towards  the  right  fide  of  the  thorax. 
d  The  other  main  afcending  trunk,  running  to 
the  left  fide. 

e  e  Arteries  of  the  lungs,  which  they  only 
ferve  to  nourifh.  I  have  here  exhibited 
three  branches  of  them,  cut  off. 
f  f  Two  minute  arteries,  iffuing  from  the 
lungs,  and  running  towards  the  parts  of  the 
mouth. 

gg  Two  arteries,  each  of  which  fwells  into 
two  knots.  • 

hh  Two  very  confiderable  branches  of  the  ar¬ 
teries,  which  arife  from  the  afcending  trunks 
of  the  great  artery,  then  take  a  circular  turn, 
and  at  length  unite  in  the  loins. 
i  i  The  axillary  arteries. 
k  k  The  carotide  arteries. 

/  /  The  arteries  of  the  vertebra. 
m  That  of  the  mefentery. 
n  n  That  of  the  loins. 
o  o  Thofe  of  the  teflicles,  and  ovary. 
p  Thofe  of  the  kidneys. 
q  q  The  iliac  branches. 

F  I  G.  IV. 

Veins  of  the  Frog . 

a  a  The  upper  trunks  of  the  vena  cava. 
b  The  place  where  the  arteries  are  cut  away. 
c  c  The  place  where  the  pulmonary  veins  are 
likewife  cut  away. 

d  d  Veins  running  to  the  parts  of  the  mouth. 
e  e  Others  running  to  the  head. 
ƒ  ƒ  Two  veins,  running  to  the  mufcles  of 
the  fore  legs. 
gg  Axillary  veins. 

h  h  Two  confiderable  branches,  which  run  in¬ 
to  the  ilia  under  the  fkin. 
i  i  The  trunk  of  the  vena  cava,  on  the  back. 
k  k  The  vena  cava  in  the  liver. 

/  The  vein  of  the  mefentery. 
m  The  emulgent  or  kidney  veins. 
n  n  The  iliac. 

o  o  The  epigaftric  \rin,  running  double  at  its 
origin. 

FIG.  V. 

The  motion  of  the  mufcles  in  a  Frog . 

a  a  Two  tendons  of  a  mufcle,  held  by  the 
fingers. 

b  The  dependent  nerve  of  it,  irritated  j  by 
means  of  which  the  mufcle  contracts  itfelf 
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and  fo  draws  towards  itfelf,  the  two  hands 
holding  the  tendons. 

F  I  G.  VI. 

The  manner  in  ‘which  the  thicknefs  of  the  mufcïè 
increafes ,  during  the  contraction  of  the  mufcle . 

a  A  glafs  tube,  through  which  the  mufcle  is 
paffed. 

b  b  Two  pins  run  through  the  tendons  of  the 
mufcles. 

c  The  irritated  nerve,  by  which  it  comes  to 
pafs  that  the  pins  b  b  are  forced  from  their 
places  towards  dd ,  and  that 
e  The  mufcle,  in  confequence  of  its  contraction, 
fills  the  middle  of  the  tube. 

F  I  G.  VII. 

The  manner  in  ‘which  the  heart ,  during  its  con - 
traCl ionss  takes  up  lefs  room ,  and  leffens  in 
bulk. 

a  The  heart,  contracting  itfelf  within  a  fyphon 
or  glafs  tube,  upon  whofe  pifton  it  lies. 
b  b  A  glafs  tube. 

c  A  drop  of  water,  adhering  to  the  infide  of 
the  tube,  which  drop  defcends  while  the 
heart  contracts  itfelf. 

d  T.  he  part  of  the  tube,  fhewing  how  low  the 
drop  of  water  c  falls  at  that  time. 

F  I  G.  VIII. 

The  manner  in  ‘which  the  mufcle ,  at  the  time  of 
its  contraction ,  comes  to  occupy  a  fmaller  fpace. 

a  The  glafs  tube,  or  lyphon 
b  The  mufcle. 

c  A  filver  wire  with  a  ring  in  it,  through  which 
the  nerve  paffes. 

d  A  brafs  wire,  with  a  ring  on  the  upper  end 
of  it,  through  which  the  filver  wire  paffes. 
e  A  drop  of  water  in  the  glafs  tube. 
ƒ  The  hand  that  irritates  the  nerve,  in  confe¬ 
quence  of  which  irritation  the  drop  on  the 
mufcle,  contracting  itfelf,  defcends  a  little. 

F  I  G.  IX. 

The  fame  experiment ,  Jhewn  after  another 

manner. 

a  The  glafs  tube. 

b  A  little  hole  bored  in  the  tube. 

c  The  nerve  ftretched  through  the  faid  hole, 

TAB.  L. 

^The  hiftory  of  the  Cuttle-Fifh, 

FIG.  I. 

The  external  parts  or  limbs  of  the  Cuttle-Fiflj$ 

laid 
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laid  flat  on  its  belly ,  fomewhat  lefs  than 
nature. 

a  a  The  two  thickeft  and  broadeft  of  the 
Cuttle-Fifh’s  eight  legs. 

b  White  farrows  on  the  purple  ground  or  fkin 
of  the  legs. 

c  c  c  The  acetabula,  or  hollows  like  faucers, 
with  their  ftalks,  pediments  or  mufcles,  of 
which  there  is  afurprifing  number  diftributed 
all  over  the  eight  legs. 

d  d  Origins  of  the  arms  of  the  creature,  in 
their  natural  fttuation. 

f  fl  f  The  loofe  membranaceous  and  mufcular 
fkin  of  the  eight  legs,  with  which  fkin  the 
acetabula  are  covered,  when  the  Cuttle-Fifh 
faftens  itfelf  to  any  place. 
gg  Places  of  the  legs  where  the  acetabula  are 
very  fmail,  but  have  notwithstanding  the  be¬ 
nefit  of  the  fkin. 

b  h  A  more  diftinCt  view  of  the  faid  mufcular 
fkin  near  the  extremities  of  the  arms  ;  and 
likewife  of  the  manner  in  which  it  ferves  to 
cover  the  acetabula. 

i  The  Fifh’s  fnout,  or  beak,  formed  like  that 
of  a  Parrot. 

k  Flefh,  which  furrounds  the  fnout  or  beak, 
like  lips  or  gums. 

/  /  The  eyes,  of  an  extraordinary  fize. 
m  m  The  tranfparent  cover  of  the  eyes,  or 
eye-lids. 

n  The  prominent  point  of  the  back. 
oooo  The  foft  and  mufcular  part  of  the  Cuttle- 
Fifh,  on  each  fide  of  its  back. 
p  The  place,  lower  down,  where  it  is  di¬ 
vided  into  a  right  and  left  fide. 

F  I  G.  II. 

Hhe  corflr notion  of  the  acetabula ,  the  mufcles  and 
rings  of  their  natural  flze. 

1  A  mufcle  in  the  centre  of  the  acetabulum, 
as  likewife  the  manner  in  which  this  part  is 
entirely  compofed  of  mufcular  fibres.  On 
the  upper  part  may  be  feen  the  black  edge  of 
of  a  horny  bone,  in  form  of  a  ring,  of 
considerable  fervice  in  the  confirmation  of 
this  organ. 

2  The  internal  cavity  of  the  acetabulum,  its 
fibrous  and  mufcular  ftru&ure,  as  likewife 
the  black  edge  of  the  ring,  juft  now  menti¬ 
oned.  Lower  down  is  to  be  feen  that  part 
of  the  mufcle,  which  ferves  to  dilate  the 
acetabulum. 

3  The  ring,  already  exhibited  by  itsfelf,  placed 
on  its  fide. 

4  A  front  view  of  the  faid  ring. 

5  Part  of  the  faid  ring  cut  off. 

F  I  G.  III. 

‘The  conflruSlion  of  the  fnout  or  beaky  of  its  na¬ 
tural  fize. 

a  a  The  wings  of  a  horny  bone,  compofing 
the  lower  part  of  the  beak  or  fnout. 
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b  b  The  place  where  the  beak  or  fnout  is  bent 
upon  itfelf,  fo  as  to  acquire  both  firmnefs 
and  thicknefs. 

c  The  place  where  the  faid  bent  back  part  of 
the  fnout  or  beak  turns,  and  runs  forward 
again,  and  forms  a  hollow  cavity. 
d  The  upper  part  of  the  fnout  or  beak,  which 
differs  very  little  from  the  lower  in  point  of 
confirmation  or  fhape. 

e  e  Its  internal  hollow,  containing  the  tongue. 
F  I  G.  IV. 

The  tongue ,  and  falival  dudlsy  of  their  natural 

fize. 

a  A  natural  bending,  or  inflection  about  the 
cartilaginous  bones  of  the  tongue. 
b  The  mufcular  flefh  of  the  tongue,  of  afpun- 
gy  or  fungous  fubftance. 
c  The  mouth  of  the  falival  duCt,  in  the  muf¬ 
cular  part  of  the  tongue. 
d  The  falival  duCt  itfelf. 
ff  Two  glands,  from  which  the  falival  du<5t 
takes  its  origin. 

f  f  Some  of  the  mufcles  belonging  to  the 
tongue. 

FIG.  V. 

The  tongue  by  itfelf  \  of  its  natural  fize . 

a  The  unequal  membrane  of  the  tongue. 
b  Seven  cartilaginous  bones  of  the  tongue, 
feparated  from  each  other  at  their  extremities. 

F  I  G.  VI. 

A  microfcopical  view  of  part  of  the  cartilaginous 
bones  of  the  tongue. 

a  Cartilaginous  papillae,  fituated  on  the  faid 
bones. 

F  I  G.  VII. 

A  microfcopical  view  of  the  tongue y  inverted. 

a  a  Part  of  the  root  of  the  tongue,  where  its 
bones  appear  through  the  microfcope,  in 
form  of  a  regular  piece  of  net- work. 

T  A  B.  LI. 

FIG.  I. 

The  internal  parts  of  the  Cuttle-Fifhy  that  may 
be  feeiiy  without  any  difedlion,  by  juft  re¬ 
moving  the  loofe  mufcular  covering  of  the 
belly. 

a  a  The  mufcular  covering  of  the  breaft  and 
belly,  cut  off. 

b  b  The  place  on  the  declivity  of  the  belly, 
where  the  faid  mufcular  flefh  was  cut  off. 
c  The  place  near  the  tail,  treated  in  the  fame 
manner. 

d  The 
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d  The  lower  part  of  the  common  excretory 
bag  like  an  inverted  funnel. 
e  The  upper  part  of  the  faid  bag,  narrower. 
ƒƒ  Two  oval  hollow  parts,  united  to  the 
excretory  bag. 

g  g  Two  confiderable  prominencies  or  papilla?, 
adhering  to  the  loofe  mufcular  part  of  the 
abdomen.  Thefe  prominences  fill  up,  while 
the  creature  lives,  the  hollow  parts  juft  now 
mentioned. 

hh  Two  oblong  and  ftraight  mufcles,  which 
ferve  to  move  the  acetabula,  that  are,  as  it 
were,  fupported  by  them  towards  the  pa- 
pills,  and  draw  them  back  again* 
i  i  The  gills,  and  their  blood-veflels,  fituated 
at  each  fide  of  the  abdomen,  and  at  a  great 
diftance  afunder. 

k  Divifions  of  the  blood-veflels  in  the  lamella?, 
or  plates  of  the  gills,  extended  on  the  infide 
to  their  roots. 

/  /  The  place  where  the  lamellae  of  the  gills 
terminate  in  a  ligament,  which  ligament 
might  very  eafily  be  taken  for  a  blood-veflel. 
The  fame  more  diftinCtly  exhibited  j  as  like- 
wife  a  view  of  the  divifions  of  the  blood- 
veflels  in  the  lamellae  of  the  gills. 

A  tranfparent  part,  called  mutis, 
o  The  extremity  of  the  ftraight  gut,  which 
floats  in  the  abdomen,  like  a  hollow  tube. 
p  The  tranfparent  ink-bag,  which  likewife 
difcharges  ltfelf  into  the  abdomen. 
q  q  Two  tubular  apertures,  or  openings,  be¬ 
neath  the  ftraight  gut,  and  near  it,  by  which 
the  feminal  matter  is  emitted. 
r  The  place  where  there  lie  deeper,  under 
the  other  parts,  the  veflels  in  which  the  fe¬ 
minal  matter  is  prepared. 

The  tranfparent  ftomach. 

A  tranfparent  particle,  in  form  of  a  heart, 
belonging  to  the  fpermatic  parts. 

The  extremity  of  the  vafa  differentia  of  the 
tefticle,  floating  likewife  freely  in  the  ab¬ 
domen. 

The  tranfparent  tefticle. 

Some  arteries,  which  run  to  the  mufular 
parts  of  the  fkin.  Their  fellows  are  to  be 
feen  on  the  other  fide  of  the  body. 
Tranfparent  nerves,  which  appear  in  great 
numbers  through  the  fkin,  both  there,  and 
and  at  the  other  fide. 
a  The  mufcular  circle  of  the  mouth. 
p  0  The  arms,  cut  off. 

y  y  The  order  obferved  by  the  acetabula  during 
the  contraction  of  the  mufcles. 

^  <5  The  internal  conftruCtion  of  the  broadeft 
and  largeft  of  the  eight  legs. 

£  £  The  two  eyes. 

F  I  G.  II. 

A  very  diflii;ff  view  of  the  mufcles  of  the  fnallejl 
acetabula ,  in  their  natural  fituation  and  fizc, 
as  they  appear  on  the  extremity  of  one  of  the 
arms ,  feparated  from  the  reft. 

a  The  conftruCtion  and  fituation  of  the  mufcles 
of  the  acetabuia. 
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b  The  manner  in  which  the  acetabula  are  uni¬ 
ted  with  their  mufcles. 

c  d  The  place  where  the  mufcles  are  fhorteft 
and  fmalleft,  being  where  the  rows  of  aceta¬ 
bula  begin  and  terminate* 

FIG.  III.  and  IV. 

The  body,  called  mutis,  a  little  lefs  than  nature. 

a  a  Its  upper  part,  which  is  very  thick,  and 
may  be  divided  on  each  fide  into  two  lobes. 
b  b  Its  obtufe  appendages,  in  which  the  lower 
part  of  it  terminates. 

cc  Two  arteries,  iffuing  from  the  great  artery, 
and  running  to  or  fupplying  the  right  and 
left  fides  of  the  mutis. 

d  A  membrane  feparated,  and  turned  back 
from  the  mutis,  in  order  to  give  a  view  of 
it  internal  veflels* 

e  The  courfe  of  the  veflels,  exhibited  apart. 
ƒ  ƒ  A  granulated  fubftance,  of  which  the  mutis 
is  principally  compofed. 

FIG.  V. 

The  gullet,  flomach ,  fraight  gut,  pancreas,  and 
excretory  duff  of  the  Ink . 

a  The  jaws. 

b  b  Salival  glands,  in  their  natural  fituation. 
The  gullet  runs  lightly  over  thefe  glands,  in 
its  way  from  the  jaws  to  the  ftomach. 
c  The  ftomach. 

d  The  blood-veflels  of  the  ftomach. 
e  The  ftraight  gut. 

ƒ  The  pancreas,  beautifully  wound  into  a  fpi- 
ral  form. 

g  The  bladder,  ferving  to  force  out  the  ink. 
h  The  duCt  of  the  ink  from  the  laid  organ  to 
the  extremity  of  the  ftraight  gut. 
i  Th  blood-veflels  of  the  ink-bladder  or  bag. 
k  k  k  A  glandulous  body,  whole  ufe  is  not  yet 
difcovered. 


F  I  G.  VI* 

A  piece  of  the  Cuttle-Fifh' s  bone. 

a  A  great  number  of  little  lamellae  or  plates, 
compofing  the  bone.  The  uppermoft  are 
the  largeft,  and  lie  clofeft  to  each  other. 

b  The  hard  crufty  covering  of  this  bone.  The 
lamellas  or  plates  that  are  neareft  to  this  cruft 
are  the  fhorteft,  and  likewife  at  the  greateft 
diftance  afunder,  fo  as  to  afford  a  more  Fatis- 
factory  view  of  the  little  columns  that  fup- 
port  them,  one  above  another. 

F  I  G.  VII. 

A  microfcopical  view  of  two  of  the  lamellae,  or 
plates ,  ana  their  interjacent  columns. 

c  The  beautiful  order  in  which  the  columns 
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are  placed  between  the  tertaceous  fhelly  la¬ 
mellae  or  plates. 

d  The  firft  or  upper  lamella  or  plate,  in  which 
appear  the  marks  of  the  columns,  broken 
away  from  it. 
e  The  lower  or  fecond  plate. 
f  Some  tranfverfal  fibres  of  a  fhelly  fubftance, 
which  bind  the  columns  together,  and  there¬ 
by  add  confiderably  to  their  firmnefs. 

F  I  G.  VIII. 

Some  of  the  plates ,  juft  now  exhibited ,  removed 
from  the  columns  that  fupported  them, 
g  Their  hollow  tubular  conftruCtion,  in  confe- 
quence  of  which  they  muff  naturally  contain 
a  portion  of  air,  and  of  courfe  the  bone  can 
fwim  on  the  furface  of  the  water. 

F  I  G.  IX. 

'The  tail  of  the  Cuttle-Fijh' s  bone ,  drawn  after 

nature. 

h  A  fharp  point,  thro’  which  the  Cuttle-Fifh’s 
bone  grows  out. 

i  i  The  membranaceous  parts  on  each  fide. 
k  The  pi  ace  where  the  piece  of  bone,  under 
our  confideration,  was  broken  off  from  the 
reft  of  it,  fhewing  fome  beautiful  globular 
eminences,  which  firft  hardened  into  a  ftony 
bone  above  the  reft  of  the  furface. 

TAB.  LII. 

F  ï  G.  I. 

The  heart  and  arteries  of  the  Cuttle-Fijh,  of 
their  natural  fze. 

a  The  heart. 

b  b  The  double  auricle  of  the  heart. 
c  c  Part  of  the  largeft  blood-veflels  belonging 
to  the  gills,  from  which  the  auricles  are  fe- 
parated.  d  The  great  artery. 

e  e  Its  two  branches,  running  to  the  body  of 
the  mutis,  while  others  proceed  further. 
f  Arteries  extended  to  the  bafe,  or  root  of  the 
brain,  where  they  are  afterwards  diftributed. 
g  g  Two  blood-veflels,  ifluing  from  a  lower 
part  of  the  heart.  They  are  full  of  veins. 

F  I  G.  II.  III.  and  IV. 

The  brain ,  nerves ,  a?id  eyes ,  of  their  natural 

fze. 

a  The  brain. 

b  Fat  lying  near  the  brain,  reprefented  by  dots. 
c  c  The  optic  nerves,  whofe  origens  are  like- 
wife  inverted  with  fat. 
d  d  Knotty  dilatations  of  the  optic  nerves. 
e  e  e  e  Nerves  fent  in  great  numbers  from  the 
faid  nodules  or  knots  to  the  eyes. 
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f  A  blood-vertel,  that  interfeCts  the  nerves  run¬ 
ning  to  the  eyes. 

g  A  great  many  little  nervous  fibres  in  the 
choroides  of  the  eye. 

h  The  place  where  the  faid  coat  converges  a 
little  more  in  form  of  a  globe  about  the 
cryrtalline  lens,  and  thereby  forms  the  iris 
of  the  eye. 

i  A  portion  of  the  cryrtalline  lens,  projecting 
beyond  the  eye. 

F  I  G.  III. 

k  The  cover  of  the  pupil,  on  that  fide  where 
I  cut  it  oft  from  the  eye. 

I  That  fide  of  the  faid  cover,  which  floats 
freely  in  the  aqueous  humour. 

F  I  G.  IV. 

m  The  manner  in  which  the  cryrtalline  lens  is 
divided  to  a  great  depth  by  the  ciliary  liga¬ 
ment. 

F  I  G.  II. 

ii  22  23  Three  pair  of  nerves  ifluing  from 
the  brain,  the  middlemoft  óf  which  is  beau¬ 
tifully  dilated  into  a  nodule. 

n  All  thefe  nerves  are  diftributed  amongfl:  the 
fore  parts  of  the  head. 

0  0  Cartilages  enclofing  the  brain. 

p  p  Cartaliginous  expanfions,  in  which  the 
mufcles  of  the  legs  are  placed,  and  in  the 
middle  of  which  the  head  and  fnout,  or  beak 
of  the  Cuttle-Fifh,  is  placed. 

q  q  Two  ftrong  nerves,  which  iflue  from  the 
bottom  or  root  of  the  brain  on  its  hinder 
part. 

r  r  Two  nodules,  which  thefe  nerves  form 
in  the  breaft,  and  from  which  great  num¬ 
bers  of  nerves  run  to  the  lower  parts  of  the 
Cuttle-Fifh’s  body. 

FIG.  V.  and  VI. 

The  teflicle  and  its  parts ,  of  their  natural  dimen  - 
fons,  viewed  on  each  fide. 

a  Some  little  white  bodies,  which  I  found  hang¬ 
ing  in  this  creature  on  the  outfide  of  the 
vas  differens. 

b  The  pointed  extremity  of  the  terticle. 

c  The  corpus  variciforme  of  the  terticle. 

d  Its  extremity,  as  far  as  I  have  as  yet  been 
able  to  trace  it. 

e  The  place  where  the  paraftats  are  mort  ample 
and  fpacious,  as  may  be  feen  in  the  terticle, 
turned  upon  its  other  fide. 

F  I  G.  VI. 

f  Some  other  minute  extracted  from  the  tefti- 
cles,  which  was  full  of  them.  Thefe  parts 
are  all  loofe  in  the  hinder  part,  without  the 
leaft  fartening. 

g  Some 
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g  Some  fine  filaments,  in  which  the  laid  mi¬ 
nute  parts  terminate  on  their  fore  ends, 
and  by  means  of  which  they  are  there  con¬ 
nected  together. 

h  The  manner  in  which  a  white  fubftance,  that 
curls  itfelf  in  a  ferpentine  form,  iflues  from 
the  faid  minute  parts. 

FIG.  V. 

i  i  The  manner  in  which  thefe  white  mi¬ 
nute  parts  appear  thro’  the  tefticle,  and  wind 
themfelves  in  a  ferpentine  manner,  while  as 
yet  enclofed  in  it. 

F  I  G.  VII. 

A  microfcopical  view  of  one  of  thefe  minute  parts. 

a  Its  hinder  part,  loofe  and  tranfparent. 
b  A  white  fubftance  enclofed  in  the  faid 
part,  and  which  is  forced  out  of  it  by  the 
water  that  penetrates  it. 
c  Places  where  it  is  tranfparent  at  each 
end. 

d  Beautiful  windings  of  the  fame  on  its  fore 
extremity. 

e  e  Its  fine,  delicate,  or  flender  filament, 
which  hardens  in  the  open  air  like  the  Silk- 
Worm’s  thread. 

F  I  G.  VIII. 

'Two  pair  of  glandular  bodies ,  belonging  to  the 
feminal  veffels ,  of  their  natural  Size . 

a  a  The  firft  pair  of  thefe  white  bodies,  cut  off 
from  the  gills. 

bb  The  fecond  pair  of  gladular  bodies  of  a 
gray  colour,  in  other  refpeCts  like  the  firft 
pair,  with  which  they  are  connected  by 
means  of  two  glandular  tubes. 
c  c  A  glandular  body  fituated  between  the  two 
pair  juft  defcribed. 

d  d  Some  tender  membranes,  which  bind  to¬ 
gether  the  faid  body  and  its  lobules. 

F  I  G.  IX. 

A  third  particle  belonging  to  the  feminal  veffels , 
of  its  natural  fze. 

a  Its  figure  on  the  upper  part,  where  it  is 
pretty  flat. 

b  Its  figure  on  the  lower  part,  where  it  is 
fomewhat  ftiarp,  with  a  divifion  in  the  mid¬ 
dle,  that  gives  it  in  fome  meafure  the  re- 
femblance  of  a  heart. 


The  genitals  of  the  female  of  their  natural fze i 
a  The  ftraight  gut. 

b  The  duCt  of  the  organ  ferving  to  prefs  out 
the  ink. 

c  The  ink-bag  itfelf. 
d  d  The  ovary. 

e  The  duCt  by  which  the  eggs  are  difcharged. 
f  Three  eggs.  Two  glandular  bodies. 
h  A  peculiar  part  containing  a  reddifh  humour.' 
i  i  The  gills  in  their  natural  fituation. 

TAB.  LID. 

The  feeds  of  the  Fern. 

FIG.  I. 

Part  of  a  Fern  leaf  with  its  tubercles. 

a  a  An  indented  or  jagged  leaf  of  the  Male 
Fern  of  Dodoneus,  refembling  the  feather 
of  a  bird. 

b  b  Tubercles  of  a  Fern  leaf  compofed  of  fome 
leaves,  and  a  great  many  little  pods  which 
contain  the  real  feed  of  the  plant. 

F  I  G.  II. 

Five  of  the  fame  kind  of  pods  of  their  natural 
fizei  and  viewed  different  ways. 

c  c  c  Three  pods  with  fingle  ftalks. 
d  One  with  a  double  Stalk. 
e  e  e  The  place  where  the  ftalk  furrounds  or 
girds  the  pod,  as  it  were  like  a  twifted  cord 
in  form  of  a  crown. 

//The  manner  in  which  the  pod  fwells  beyond 
the  faid  twifted  cord  on  each  fide  of  it. 
g  A  pod  placed  in  the  center  of  the  furround¬ 
ing  cord ;  as  likewife  the  place  where  the 
pod  firft  begins  to  open. 
h  h  The  cord  reduced  to  a  ftraight  line  by 
fome  elaftic  power. 

i  i  i  i  The  pod  burft  in  two,  fo  that  the  parts 
now  considered  in  themfelves  form  as  it  were 
four  hollow  cups. 

ƒ  The  membrane  of  the  pod  broke  open,  and 
turned  back  upon  the  coronal  cord  of  the 
ftalk  that  furrounded  the  pod,  fo  as  to  af¬ 
ford  a  view  of  the  enclofed  feeds  in  their 
natural  fituation.  But  it  is  by  great  chance 
that  a  pod  opened  in  this  regular  manner  can 
be  met  with. 

F  I  G.  III. 

The  feed. 

k  Five  out  of  forty-one  feeds,  that  I  found  in 
one  pod,  magnified  to  a  very  great  degree. 


The  END  of  the  Explanation  of  the  TABLES . 
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P.  II.  fignifies  Part  the  Second. 


A. 

AC  A  R  I,  or  Mites,  referred  to  the  firft  order. 

page  25.  Caufe  rottennefs  in  cheefe,  and  how  ? 

P.  II.  68 

With  what  force,  and  in  what  manner  they  leap  up,  and 
how  they  difpofe  themfelves  for  that  purpofe.  P.  II. 

64,  65 

Their  change  to  the  Nymph-ftate  haftened,  by  depri¬ 
ving  them  of  their  rood.  P.  II.  7 1 

An  anatomical  defcription  of  their  external  and  internal 
parts.  P.  II.  63  65  to  68 

Their  changes  conftant  and  not  liable  to  chance.  P.  II. 
75.  of  a  ftrong  conftitution.  P.  II.  64.  The  Flies 
which  are  prodiicued  from  them.  P.  II.  72.  They  lay 
their  eggs  in  cheefe.  P.  II.  74,  75.  How  they  get 
into  the  cheefe.  P.  II.  68.  What  they  do  when  firft 
produced.  P.  II.  72  73 

In  what  manner  their  wings  are  expanded.  ibid. 

Of  their  fingular  manner  of  copulating  and  other  parti¬ 
culars.  P.  II.  73  74  75 

The  female.  P.  II.  73.^  Its  vulva  and  other  parts.  P.  II. 

/  4 

The  male,  its  external  parts.  P.  II.  72,  73.  Tefticles, 
femen.  &c.  P.  II.  73,  74.  The  Vermiform  Nymph  of 
the  Acarus  referred  to  the  fourth  order  of  changes,  P.  II. 
35.  Why  fo  called  ?  P.  II.  71.  Not  an  egg,  ibid. 
In  what  time  it  arrives  at  its  maturity.  P.  II.  72.  how 
it  is  changed  to  a  Fly.  Part  II.  73,  74.  Its  external 
parts  examined,  ib. 

AIR,  more  neceffary  to  the  fupport  of  infedls  than  to  large 
animals  137. 

Air,  the  temperature  of  it,  how  much  it  contributes 
to  the  change  of  Worms  and  Butterflies  into  winged 
infedls  173 

ALDER-LEAVES,  Worms  found  in  them.  A  Chry- 
falis  and  Butterfly  found  in  one  of  them.  P.  II.  87,  88 
AN  ANIMAL  hid  in  animal,  P.  II.  24.  The  life  of 
the  one  the  death  of  the  other.  1 8 

Animals  and  vegetables  changed  in  the  fame  manner.  9 

Animals,  the  (kin  and  membranes  of  them  nothing 
more  than  a  complication  of  veflels  of  the  fame  kind.  145 
The  divifion  of  them  into  perfedt  and  imperfect  rafh.  1 
Their  generation  does  not  arife  from  putrefadfion,  or 
chance,  but  from  the  conftant  order  of  nature  P.  II.  69 
Their  dead  bodies  foon  deftroyed  by  Flies.  P.  II.  227 
Their  eggs  impregnated  by  the  fubtile  parts  of  the  feed 
of  the  male.  P.  II.  222 

Their  membranaceous  parts  feem  to  be  nothing  but 
blood  veflels  confolidated.  P.  II.  72 

The  largeft,  as  well  as  the  fmalleft,  produced  from 
very  minute  eggs.  23 

The  fmalleft  excel  the  largeft,  and  why  ?  1 

Compared  together.  1 

The  accretion  of  the  limbs  of  fanguiferous  animals  the 
fame  as  in  infedls.  9 

Their  generation  agrees  with  the  four  orders  of  changes 
of  infedls.  1 9 

ANTS  belong  to  the  third  order.  122 

Why  it  does  not  grow  to  the  largeft  bulk.  1 

The  fmalleft  excel  the  largeft  animals,  why  ?  2 

Perfedt  and  full  grown  128 

Their  firft  rudiments  not  lefs  than  thofe  of  the  largeft 
animals.  1 

Their  flow  increafe  and  change,  exadtly  defcribed.  126, 
&c.  Their  various  external  changes.  127 

Their  wonderful  induftry  in  bringing  up  their  young. 

129,  130 


The  female  how  it  differs  from  the  other  Ants.  129,  1 30 
The  males  how  they  differ  from  the  other  fpecies  of 
Ants  122,  129 

Subjedl  to  the  fame  fate  with  Bees.  191 

More  mild  than  the  female  and  working  Ants  201 
The  office  of  the  males.  129 

The  labouring  Ants  of  neither  fex.  123 

Their  parts  defcribed.  128 

The  Nymph,  126,  exactly  reprefents  the  future  Ant, 
3,  4.  Why  the  Nymph  of  the  Ant  agrees  better  with 
the  Ant  than  other  Nymphs  with  their  proper  infedls,  4 
How  it  differs  from  the  Ant  itfelf,  ib.  Further  particu¬ 
lars  of  the  Nymph.  126,  127 

Various  fpecies  of  Ants  130 


One  from  the  Eaft-Indies 


!3r 


A  large  one  brought  from  the  Cape  of  Good  Hope  130 
Common  ones  found  in  Holland.  ib. 

Five  others.  ib. 

A  fixth.  igi 

AUTHOR,  his  Complaint  againft  Cafparus  Bartholinus. 

P.  II.  54 

ASELLUS,  or  WOOD-LOUSE,  referred  to  the  firft 
order  of  changes.  27 

Their  Houghs  produce  a  fermentation  with  acids,  there¬ 
fore  contain  an  alkaline  fait,  and  may  be  ufeful  in  phy- 
fic.  -  Several  fpecies  of  them  preferved  by  the 


27 

ib. 


author. 

One  of  them,  from  Iceland,  defcribed. 
AURELIA.  See  Chryfalis. 


B 


T)  ALSAMITA  ALT  ERIA,  of  Fabius  Columna,  a 
a  plant  which,  on  being  touched,  contradis,  and  its 
pods  burft.  P.  n#  I29 

BLATTA,  byzantine,  what?  43.  OfMouffet,  95. 

BEES,  belong  to  the  third  order  of  changes,  109.  Make 
a  noife  with  their  wings  when  they  fly,  167,  217  Whe¬ 
ther  they  can  hear  and  fmell,  unknown,  2x4,  215.  Their 
being  produced  from  dead  carcafes  fabulous,  228.  Out¬ 
live  the  winter,  but  become  motionlefs,  P.  II.  183. 
Foreknow  the  inftant  of  the  female  or  queens  breaking 
through  the  cell  to  come  forth,  187.  Can  fee  in  the 
dark,  17 1.  Can  difgorge  their  honey,  173.  Which  it 
feems  they  prepare,  and  do  not  collect  it,  ib.  From  the 
hexogonal  form  of  their  eyes  their  cells  are  wrongly  in¬ 
ferred  to  be  the  fame,  21 1.  They  adt  not  from  judg¬ 
ment  but  impulfe,  170.  What  time  of  the  year  they 
breed,  160.  Sometimes  they  bring  perfedt  wax  to 
their  hives,  but  it  is  probably  ftole,  162.  The  wax  is 
never  found  flicking  to  their  legs,  208.  In  what  part 
they  carry  it,  168.  In  what  manner  they  fee,  1 7 1  208. 
In  what  order  they  live  in  the  winter,  160.  The  man¬ 
ner  of  their  fudtion,  194.  Compared  to  cruftaceous 
animals,  192.  Their  love  to  the  males  changed  to  ha¬ 
tred,  167.  Their  eagernefs  in  colledting  honey  and 
wax,  161.  The  number  found  in  one  hive,  160,232. 
Their  care  in  defending  the  mouth  of  it,  their  habita¬ 
tion,  164.  Other  particulars,  170,  188,  216. 

Parts  common  to  each  fpecies,  168.  Peculiar  parts, 
169.  Its  appearance  when  opened  on  the  back,  195. 
Of  its  fling,  184,  185,  199,  200.  The  fhanks  and 
fheath  of  the  fling,  184,  185,  199,  200.  Its  crooked 
claws,  199.  Its  wings,  of  their  hairs  and  nerves,  and  the 
mufcles  moving  them,  217.  Of  the  brain,  214.  The 
legs,  167:  The  gullet,  ftomach,  and  other  parts,  196. 
The  fpinal  marrow,  ib.  214.  Mufcles,  193.  Of  the 
ft*ng>  Mufcles  moving  the  wings  and  legs,  217. 

A  ~  Of 
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Of  the  horns,  and  their  ufe,  216.  Their  five  eyes, 
two  large  and  two  lefs,  210.  Of  the  male  and  female, 
how  they  differ,  2 1 5.  The  external  figure  of  the  larger 
eyes,  2X0.  Their  tranfverfe  fibres,  213.  Pyramidal 
and  inverted,  212,  213’  The  tunica  cornea,  210. 
Other  particulars  of  it,  21 1,  214.  The  uvea  212. 
The  lefs  eyes  214.  Hairs  like  feathers  168,216. 
Fat  195.  The  probofcis  or  trunk,  its  orifices  not  lar¬ 
ger  than  thofe  of  meferaic  veins  or  ladteals.  163 

The  lungs  195.  The  thorax  and  other  parts  217 
Pulmonary  tubes  204.  A  Bees-hive,  their  common  ha¬ 
bitation,  properly  fupplied,  160.  One  that  produced 
thirty  fwarms  in  one  year  191.  One  in  which  different 
kinds  of  cells  were  found  160.  Another  with  the  num¬ 
ber  of  its  cells,  &c.  232 

Cells,  not  always  regular  and  equal.  164 

Further  particulars  of  them.  ib.  180,  181. 

Thofe  of  the  females  moft  irregular.  164 

Of  their  conftrutflion.  165 

Thofe  of  the  males  not  always  of  the  fame  number.  165 
Thofe  of  the  working  Bees,  how  conftrudted.  163 
Swarms  of  Bees,  how  to  increafe  them.  190 

Bee  bread,  from  which  the  wax  is  made.  161 

Experiments  on  it.  tb. 

Further  particulars  of  it.  161,  162,  208 

Poifon  of  the  Bee  166.  Further  particulars  of  it  200, 

2or,  205,  208 

Of  the  Female  or  queen  Bee.  169,  201 

Three  hundred  ovidudfs  in  the  ovary  of  one  Bee,  con¬ 
taining  5100  eggs,  probably  ten  or  twelve  thoufand 
eggs,  in  one  female.  203,  205 

Further  particulars  of  the  female  and  its  eggs.  169, 

187,  188,  203,  234 
A  female  differed  201.  The  fling  175,  205,  207 
Abdominal  rings,  and  their  mufcles  202 

The  heart,  with  its  parts.  20 1,  202 

Horns  of  the  uterus  204.  Pulmonary  tubes  202 

The  ftraight  gut  205,  207.  Spinal  marrow  204 

Ovary,  and  its  parts  202,  205,  207 

Eggs  viewed  by  the  microfcope.  171 

Other  particulars  of  them.  172,  204 

Fat.  202.  Anus.  201 

Bag,  containing  a  glutinous  matter.  204,  205 

The  fling  and  poifon  of  the  female,  how  they  differ 
from  thofe  of  the  working  Bee.  205,  206 

Further  particulars  of  them.  205,  206,  208 

Why  two  females  cannot  agree  in  one  hive  188 

Males  have  no  fling.  201 

Further  particulars  of  them.  165,  166,  187,  513 
Their  fate.  19 1.  The  length  of  their  lives  feems  to  be 
about  fix  or  eight  weeks.  229 

Contents  of  the  abdomen.  217 

Spinal  marrow,  &c.  223 

Genital  organs.  218,  219,  221 

Penis.  2x8,  220,  221 

Tefticles,  and  feminal  veflels.  218 

Common  or  working  Bees.  169,  188,  191,  228 

P.  II.  3 

Their  office  190 

Further  particulars  of  them.  169,  170,  188,  192 
Of  their  heads,  teeth,  eyes,  probofcis.  192,  194,  195 
The  Nymph,  what?  181 

Further  particulars  of  it.  8,  180,  184,  185 

External  parts  of  the  Nymph.  183 

Pulmonary  pipes.  186 

Nymphs,  why  reckoned  amongft  Chryfallides  by  Har- 

.  4 

The  worm  of  a  Bee  changed  into  a  Nymph,  by  the 
Author.  9 

As  magnified  by  the  microfcope.  174 

Further  particulars  of  their  Worms.  172,  173,  174 

178,  179 

The  Worm  deferibed  before  its  change.  182 

Its  diffe&ion.  175  to  178 

Other  parts  of  it  deferibed.  179,  181 

Different  fizes  of  them.  174 

Amphibious  Bees  of  Aldrovandus.  96 

Build  their  nefts  with  little  ftones.  226 

The  Humble  Bees  build  theirs  in  the  fame  manner.  230 

Wild  Bees,  belong  to  the  third  order.  121 

Humble  Bees,  reterred  to  the  third  order  of  changes. 

122 


Live  folitarily.  209.  Deferibed.  63,  230,  23: 

Further  particulars  of  them.  203,  2C4 

Wild  Bees,  fo  called  by  Johnfon.  96 

Various  fpecies  of  them.  121 

The  Bees  called  Drones,  their  genital  parts  diftindtly 
feen.  197 

Apis  Manfuetae,  of  Goedaert,  belongs  to  the  third  or¬ 
der.  121 

Is  only  a  dunghill  Fly.  212 

The  Wood  Bees,  of  Aldrovandus,  belong  to  the  third 
order.  1 2 1 

The  Sea  Bee,  of  Pifo,  what  ?  96 

BEETLES,  belong  to  the  third  order.  123 

The  manner  of  their  making  ^  noife.  125,  217 

The  different  kinds  of  Beetles  may  be  diftinguifhed  by 
their  horns.  123 

Their  Worms  contain  other  Worms.  P.  II.  71 

Various  fpecies  of  them.  123 

The  flinging  Beetle.  125 

Beetles  produced  from  Worms  that  live  in  rotten  Wood. 

P.  II.  101 

The  Fullo  Beetle.  P.  II.  102 

An  Indian  Beetle.  125 

Some  produced  from  Worms  which  feed  upon  Flelh. 
Some  produced  from  a  Worm  that  eats  the  roots  of 
ginfeng.  125 

From  W orms  of  the  Sallow  tree.  ib. 

Others  produced  from  Worms  found  in  the  leaves  of 
Willows.  P.  II.  83,  84 

1  he  Rhinoceros  Beetle.  146,  and  following  pages. 

The  female  has  no  horn.  132 

Its  parts  deferibed.  150*  151,  203 

Its  Nymph.  See  Coflus  its  Nymph. 

Different  fpecies  of  Beetles.  123 

Five  different  exotic  Rhinoceros  Beetles.  152 

The  common  dunghill  Beetle,  referred  to  the  third  or¬ 
der  of  changes.  125 

Some  that  have  horns  with  knobs  at  the  top  of  them.  124 
Some  produced  from  Worms  like  Cochineal.  1 82 

The  Sonicephalus,  or  noify-head  Beetle.  125 

The  Tortoife  Beetle.  ib. 

Beetles  produced  fromW orms  found  inThiftles.  P.  II.  96 
Others  produced  from  Worms  found  upon  the  leaves  of 
Lilies.  ib. 

Beetle,  called  the  Flying  Bull,  or  Stag.  1 24 

Water  Beetles.  126 

Its  general  parts.  123 

BLOOD-VESSELS,  manner  of  injecting  them.  177 

Blood,  if  it  confifts  of  globules  in  the  veflels.  3r 

BONES,  how  difpofed  in  animals.  6x,  62 

BREEZE  FLY,  belongs  to  the  fourth  order  of  changes. 

P.II.  34 

Provided  with  a  trunk  and  fling  to  fuck  honey  or 
blood.  ib. 

Formerly  miftaken  by  this  Author  -for  the  Afilus,  or 
Gadfly.  P.II.  43 

BUGS,  referred  to  the  firft  order  of  changes.  26 

BUTTERFLY,  how  produced  from  the  Chry falis.  6 

How  it  fucks  with  its  trunk.  194 

All  its  limbs  fhewn  in  the  Butterfly,  by  the  Author. 

9>  16 

The  manner  of  difeovering  the  limbs  of  the  Butterfly  in 
the  Chryfalis.  28 

The  expanfion  of  its  wings  more  wonderful  than  that 
of  any  other  Nymph.  184 

The  colour  of  its  wings.  P.  II.  5 

Why  produced  deformed.  P.  II.  8 

Various  fpecies  of  them.  P.II.  2 

Day  Butterflies  belong  to  the  fecond  order  of  changes. 

P.  II.  i 

Further  particulars  of  them.  P.  II.  19,  20,  and  fol¬ 
lowing  pages. 

The  female,  its  oviducf,  and  other  parts.  P.  II.  23,  24 
The  male,  its  genital  parts.  P.  II.  22,  23 

Of  its  Chryfalis.  P.  II.  15,  16,  17,  18,  19 

Of  its  Caterpillar.  P.  II.  9,  and  following. 

The  diurnal  or  day  Butterfly,  breed  on  Cabbage-leaves. 
P.  II.  25,  26,  and  following  pages. 

Its  Chryfalis  deferibed.  P.II.  26 

Its  Caterpillar.  P.  II.  25,  26 

Butterflies,  nocffurnal,  or  Moths  belonging  to  the  fe¬ 
cond  mode  of  the  third  order  of  changes.  P.  II.  4 

Further 
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Further  particulars.  P.  H.  7,  8 

Of  their  eggs,  and  how  they  fatten  them  to  the  bran¬ 
ches  of  trees.  j66 

Various  fpecies  of  Butterflies,  of  their  chryfallides  and 

eggs-  .  P.  II.  4 

Of  their  Worms.  P.  H.  99 

A  fecond  fpecies.  P.  II.  IOo 

A  third. 

Of  their  generation,  change,  eggs,  Caterpillar,  web, 
Chryfalis,  difference  between  the  male  and  female,  oe- 
conomy,  and  copulation.  P.  II.  9 

Different  fpecies  of  them,  142.  P.  II.  4,  5,  88 
BUPRESTES,  a  fpecies  of  Beetle.  12c 

BYSSUS,  what  it  is.  64 


/^ABBAGE  LEAVES,  footlefs  Worms  found  in  them. 

V  p.  n.  98 

CHAMELION,  the  manner  of  its  extending  its  tongue. 

180 

The  fpleen,  or  organs  of  hearing,  obferved  in  it  by 


the  Author. 

The  latter  opens  into  its  mouth. 

CALVES  lick  themfelves  in  the  uterus. 

The  contents  of  their  inteftines  mixed  with  hairs. 


ib. 

215 

140 

186 


CANCELLUS  MARINUS,  or  Hermit  filh,  briefly  de- 
defcribed.  66 

Its  external  parts,  86,  and  following  pages. 

Its  internal  parts,  89,  and  following  pages. 

Various  fpecies  of  it.  87 

CANTHARIS,  01  the  golden  Beetle,  itsWorm.  P.  II.  82 
Various  fpecies  of  it.  125 

CIVET,  how  to  know  if  it  is  good.  163 

CATERPILLARS,  are  not  changed  into  Nymphs,  but 
become  fuch  by  on  accretion  of  their  limbs.  3 

Cannot  be  changed  before  they  have  arrived  at  their  full 
growth.  13 


Further  particulars  concerning  them.  16 

>  17 

,  P. 

II. 

I,  8 

>  9> 

70 

A  variety  of  Caterpillars. 

P, 

.  II. 

3 

Difference  between  them  and  Chryfallides. 

P. 

II. 

14 

Other  oblervations  upon  them. 

P.  II. 

8, 

35, 

56 

Of  the  Caterpillar  that  feeds 

upon  Cabbage 

-leaves. 

P. 

II. 

25 

A  Caterpillar  of  the  Bindweed  kind. 
Belongs  to  the  third  order  of  changes. - 
duced  from  it. 


P.  II.  77,  78 
— the  Fly  pro- 
P.  II.  78 


The  Brazil  wood-eating  Caterpillar,  whofe  female  has 
no  wings.  P.  II.  5.  Its  wonderful  nett.  P.  II.  9 
The  Caterpillars  of  Butterflies  often  contain  in  them 
Worms,  which  change  to  common  Flies.  P.  II.  71 
Many  that  feed  on  Nettles,  afterwards  become  diurnal 
Butterflies.  P.  II.  1  r 

CHANGES,  four  orders  of  them,  which  agree  with  the 
accretion  or  increafe  of  fanguiferous  animals,  and  of 
plants.  19 

Compared  together.  P.  I.  31 

See  Order. 

CHRYSALIS,  why  fo  called.  P.  FT.  16.  It  neither  is 
an  egg,  nor  generates  like  an  egg.  11.  Exhibits  all  the 
parts  of  the  future  infedt  as  plain  as  the  infedt  itfelf.  3. 
Signifies  only  a  particular  quality  of  the  Nymph  3.  Is 
no  more  than  a  gold-coloured  Nymph.  4.  The  differ¬ 
ence  between  it  and  the  Nymph  merely  accidental. 
3,  7,  8.  This  difference  confifts  only  in  its  having  a 
thicker  and  harder  fkin  than  the  Nymph,  and  in  its  not 
fhewing  externally  fo  diftindtly  the  limbs  of  the  future 
Infedt.  8.  The  reafon  of  this  want  of  diftindtnefs.  6. 
There  is  no  internal  difference  between  the  Chryfalis 
and  the  Nymph,  and  why  ?  6.  Internally  it  exhibits 
like  the  Nymph  all  the  parts  of  the  future  infedt.  4,  5. 
and  is  in  reality  the  future  infedt  itfelf.  4.  How  it 
changes  to  a  Butterfly.  P.  II.  8 

The  words  Chryfalis  and  Nymph  fignify,  and  are  are  in 
.reality,  the  fame  thing. 

The  Chryfalis  and  Nymph  compared.  P.  II.  7.  The 
difference  between  them.  ib.  Hard  to  be  accounted  for 
7.  In  w'hat  manner  its  limbs  are  difpofed.  P.  II.  7. 
Why  its  limbs  cannot  be  fo  eafily  diftinguifhed.  5. 
Its  coat  or  fkin  of  an  unequal  thicknefs.  5,  8.  From 
whence  proceeds  its  gold  colour.  6.  Its  iize,  naked- 


harder  than  the  Nymph’s.  7.  The  hardnefs  of  the 
Ikin  not  accidental.  g 

An  account  of  what  happens  the  Chryfalis  on  its  be- 
found,  all  ferve  to  account  for  its  fkin  being  firmer  and 
nefs,  and  the  fituation  of  the  places  where  they  are 
coming  a  Butterfly.  6.  Quite  abfurd  to  attribute  a  hu¬ 
man  face  to  it.  ib.  The  Author  can  at  any  time  de- 
monftrate  in  it  all  the  parts  of  the  Infedt  that  is  to  iffue 
from  it.  6 

Chryfalis,  found  within  the  leaves  of  the  Alder,  and  its 
Butterfly.  P.  II.  87,  88 

CLOVE-JULY-FLOWER,  its  changes  compared  with 

thofeof  Infedts.  p,  JJ.  j^2 

A  defcription  of  it.  P.  II.  132,  133 

COMBS,  or  the  cells  of  Bees,  are  made  of  wax,  and 

filled  with  honey.  j6? 

CORMORANTS,  how  made  ufe  of  in  catching  of 
filh.  193 

CORALS,  how  they  grow.  65 

COCHINEAL,  oblervations  on  it.  182 

CONU  AMONIS,  defcribed.  67 

COSSUS,  the  Worm  from  which  the  Beetle  is  produced, 

defcribed.  133,  and  following  pages. 

Its  Nymph,  defcribed.  140,  141 


F  urther  defcribed. 


142,  144,  145 


COCK,  how  he  makes  the  Hen  prolific.  222 

COLD  protradls,  and  heat  haftens,  the  changes  of  In- 
fedts.  173 

CROCODILE,  has  a  Cat’s  eye.  141 

CRICKETS,  and  Mole  Crickets,  how  they  make  a 

r.oife.  217 

Referred  to  the  fecond  order.  ib.  and  95 

CUTTLE-FISH,  fmall  parts  found  in  them.  58 

Defcribed  at  large.  P.  II.  1 39,  and  following  pages. 


D 


TV  AY-FLY.  See  Ephemerus. 

DEVORATUR  of  Goedaert,  what?  122 

DIAPHRAGM,  an  experiment  on  it.  122 

DIARIA.  See  Ephemerus. 

DOG-ROSE,  Worms  found  in  its  excrefcences.  P.  II.  95 
DRONE,  the  Bee  called  fo,  what  ?  166 

DRAGON-FLY,  called  by  different  Authors  Orfodaena, 
Libella,  Mordella,  Perla,  which  fee. 

DUCK-WEED,  its  root  contains  air,  and  it  receives  its 
nourifhment  through  the  pores  of  its  root.  P.II  ,  118 

DRAKE,  tne  particular  conftrudtion  of  its  penis.  P.  II.  73 


E 


TP  AR-WIG,  belongs  to  the  fecond  order  of  changes.  97 
Can  hide  very  large  wings  in  a  fmall  fheath.  114 
EARTH-WORMS,  have  one  inteftine  in  another. 

P.  II.  4 

The  Egg  is  the  real  infedt,  but  furrounded  with  a  Ikin. 
Covered  with  a  hard  Ihell.  133 

EGGS  fupplied  with  an  extraneous  nourifhment.  ioi,  102 
This  illuftrated  by  the  motion  of  eggs  in  women.  P.  II. 

109 

Not  broken  in  the  fame  manner  in  all  infedls.  P.  II.  6 
Their  various  conftrudlion  in  different  creatures.  202 
EMBRYO,  very  little  difference  between  the  fmall  guts, 
colon,  and  ftraight  gut  of  the  human  embryo.  P.  II. 

118 

EPHEMERUS,  belongs  to  the  fecond  order  of  chan¬ 
ges.  96 

Called  Mut  by  the  Dutch.  ib. 

By  no  means  produced  by  a  Chryfalis,  as  Clutius  af¬ 
firms.  ib. 

By  what  Authors  defcribed.  103,  i®4 

At  what  time  of  the  year,  day,  and  hour,  it  begins  to 
fly.  1 14 

Where,  and  how  long,  it  flies,  and  how  foon  it  dies. 

io3 

Obferved  to  continue  flying  for  the  fpace  of  three,  and 

fometimes  four,  and  even  five  days.  1 1 7 

In  what  manner  it  iï  fupported  in  its  flight  on  the  fur- 
face  of  the  water.  116 

Does  not  eat  during  its  appearance  in  the  Fly  form.  1 1 7 
A  2  How 


» 
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4  «  •  ij} 

How  long  it  lives.  .  * 

Naturally  never  dies  afhore.  ...  .  lb\ 

Its  life  is  very  fliort,  but  full  of  mifery  and  diftrefs,  and 

why.  ib.  and  following. 

Does  not  engender  either  in  the  bofom  of  the  water, 
afhore,  or  in  the  air.  _  116,  117 

Where,  and  in  what  manner,  it  generates.  103, 

1 1 6,  1 17 

Ephemeri,  male  and  female,  their  external  differ- 

F  1 1 6 

enee.  _  ., 

The  male  changes  its  fkin  twice,  the  female  but  once.  ib. 
The  female  ejaculates  its  eggs  on  the  furface  óf  the 

water.  I03>  11  ^ 

TThcfb  when  impregnated}  f2.ll  to  the  bottom^  ?.nd 

in  what  manner.  I04 

They  afterwards  produce  fix-legged  Worms.  ib. 

The  male  impregnates  the  eggs  Ihed  by  the  female  on 
the  furface  of  the  water,  by  pouring  its  feed  upon 
them.  II7>  22  * 

Various  fpecies  of  this  infedt. 

The  Author  has  fome  of  them  in  his  colledlion.  96 
Ephemerus,  of  Hoefnagel. 

The  fmaller.  1 1  ^5  1  r9 

Ephemerus  has  no  Nymph.  1  *3 

Its  Worms,  what  places  they  haunt.  104,  105 

To  what  order  of  neutral  changes  they  belong.  113 
Why  called  Bank  bait  and  Flying  bait.  106 

Follow  the  increafe  aud  decreafe  ofrivers,  and  why.  105 
The  tameft  of  all  infedts.  •  108 

Of  a  very  flow  growth.  1 04 

Grow  for  three  years  before  they  change,  and  acquire  a 
form  that  is  not  to  laft  above  five  hours.  1 06,  134 

Are  very  vigorous.  106 

How  they  may  be  kept  alive,  and  fent  abroad.  ib. 

In  what  manner  they  fhed  their  Houghs.  96 

Colour  of  the  Worms,  and  its  flow  change.  1 07,  109 
Their  manner  of  fwimming.  1 04 

Feed  upon  mud.  105,  106,  109 

Their  tubes,  and  in  what  manner  they  form  them.  1 05 
Diredtions  for  diffedting  them.  1 09 

Their  internal  parts.  1 08 

Rings.  106 

Gills.  107.  Their  wonderful  motion.  108 

The  head,  with  its  parts  ;  the  eyes,  horns,  pincers,  or 
jaw-bones;  thorax,  and  its  parts  ;  legs.  106,  107 

Its  little  tails.  ib. 

Folliculi,  or  little  fheaths,  of  the  firft  pair  of  wings, 
and  the  fecond  pair.  ib. 

Its  rowing  fins.  ill 

Its  internal  parts,  deferibed.  108,  and  following. 

Its  heart.  Ill 

Its  pulmonary  tubes  ;  their  main  trunks  ;  their  diftribu- 
tion,  conftrudtion,  colour,  change  of  fkin,  external 
orifices.  109,  hi 

The  manner  of  examining  them.  no,  hi 

The  Worms  of  the  Ephemerus,  their  inteftines,  fmall 
gut,  colon,  and  ftraight  gut ;  the  valves,  fituation,  and 
pulmonary  tubes,  belonging  to  thefe  parts.  109 

The  fpinal  marrow,  in.  Its  air  dudts.  112 

The  manner  of  finding  it  out.  ib. 

The  membrana  adipofa,  and  fat.  109 

Mufcles  of  the  abdomen,  and  of  the  ftraight  gut,  ib. 
Optic,  and  other  nerves.  Ill 

Ey  es,  their  conftrudtion  with  the  nature  of  the  infedt’s 
vifion.  115 

Oefophagus  or  gullet.  #  109 

Peritoneum.  ib. 

Blood  watry.  ib. 

Stomach,  and  its  fituation,  and  pulmonary  tubes.  ib. 
Their  change  very  fudden.  114 

General  and  particular  figns  of  their  near  mutation. 

112,  1 13 

They  become  tranfparent  when  about  to  change,  and 
why  ?  1 09 

How  employed  at  that  period.  11 3,  114 

Obftacles  to  their  change,  life  and  growth.  113 

How  their  mutation  may  be  kept  back,  at  the  time  they 
are  juft  about  to  perform  it.  1 14 

The  change  of  their  wings,  and  how  thefe  parts  can  ex¬ 
pand  themfelves  fo  fuddenly.  ib. 

Of  their  tails,  horns,  eyes,  and  feet.  115 

In  what  the  other  changes  differ.  1 14 


The  manner  of  obtaining  a  fight  of  them.  j  r5 

Their  employment  after  their  firft  mutation.  1 14,  115 
In  what  places  they  caft  their  fecond  fkin,  and  what  parts 
they  lofe  on  that  occafion.  1 1 5 

Their  employment  after  their  fecond  mutation.  1 16 
•  The  external  difference  between  the  male  and  female.  107 
The  internal  parts  of  the  female.  ia8 

Its  ovary.  1 1 2.  It  eggs.  ib. 

The  male  diftinguilhable  by  the  largenefs  of  his  eyes.  109 
His  internal  parts.  108 

Organs  of  generation.  II2.  Seed  ib. 

Worms  of  the  Ephemerus,  of  various  kinds,  differing 
in  fize  according  to  their  different  ages.  104 

ESCA,  or  bait,  what  it  is.  106 

EYES,  of  infedts,  do  not  confift  of  a  congeries  of  little 
eyes,  each  of  which  like  ours.  21 1 

The  eyes  of  many  infedts  are  befet  with  hairs.  212 
The  colour  of  them  is  various  in  different  creatures,  and 


why  ? 


173 


FAT,  of  large  animals,  when  viewed  by  the  microfcope, 
how  it  appears.  137 

Of  a  man  and  beaft  confifts  of  fmall  grains.  162 

The  manner  of  examining  it.  ib. 

FEMALES,  of  infedts,  their  bodies  larger  than  thofe  of 
the  males,  and  why  ?  i^x 

FERN,  the  male,  deferibed.  P.  II.  118,  151,  152,  153 
FISHES,  hear,  and  have  the  labyrinth  of  their  ear  won¬ 
derfully  formed  for  that  purpofe. 

Found  on  the  tops  of  mountains,  and  other  places - - 

How  they  came  there.  103 

Do  not  copulate.  P.  II.  133 

Are  fecundated  by  being  fprinkled  with  the  fperm  or 
the  male.  P.  II.  221 

Their  gills  wonderfully  conftrudted,  having  red  blood. 

P.  II.  143 

FLYING  HOGS,  Beetles  fo  called.  I25 

FLEA,  produced  from  a  nit,  in  which  it  changes  to  a  red 
colour.  26 

A  F  lea  found  in  cifterns  of  water,  deferibed  by  Goe- 
dart,  by  the  name  of  the  water  Loufe.  ib. 

Produced  perfedt  from  the  egg.  4© 

In  what  places  found  ib. 

Enclofes  a  little  bubble  of  water  in  its  tail  when  it 
dives  126 

The  water  aborefeent  Flea  deferibed  840 

and  following 

FLIES,  belong  to  the  third  order  of  mutations.  122 

Are  not  produced  by  putrified  flefh,  but  by  eggs  and 
worms  depofited  in  it.  P.  H.  35 

Many  of  them  ilfue  from  a  Angle  Chryfalis  or  Nymph. 

122,  123 

Sometimes  they  iffue  from  the  little  nets  in  which  Spi¬ 
ders  wrap  up  their  eggs.  24 

How  they  buzz  in  flying.  217 

Some  of  them,  on  quitting  the  Nymph  ftate,  are  much 
larger  than  they  were  before.  183 

Some  of  them  have  four  wings.  231.  which  are  produ¬ 
ced  from  Nymphs  formed  within  the  Aurelia.  P.  II.  36 
The  manner  in  which  they  bury  their  eggs  in  the  leaves 
of  the  Thiftle,  feen  by  the  Author.  P.  II.  89 

The  Author  informed  that  Flies  bury  their  eggs  in  the 
bodies  of  Caterpillars,  whofe  fkins  they  pierce  for  that 
purpofe.  P.  II.  69 

Flies,  how  they  differ  from  Bees.  231 

Their  heads  bruifed  on  paper  leave  a  red  ftain,  produced 
by  the  uvea.  »  212 

Their  Nymphs  plainly  exhibit  the  future  infedL  3 
Why,  and  how  far  the  Nymphs  of  Flies  differ  from  the 
Nymphs  themfelves,  from  other  infedts,  and  their 
Nymph.  _  4,  5 

F  LY  aquatic,  belongs  to  the  fecond  order.  96 

Carnivrous,  called  Csefar.  122 

Chryfopis.  ib. 

Horfe,  belong  to  the  fourth  order  of  mutations.  628 
Florilega,  black.  122 

Goedaert’s,  fprung  from  W orms  that  feed  on  the  body  of 
Cabbage-Caterpillars,  belongs  to  the  fourth  order  of 
mutations,  and  why.  P.  II.  37,  38 

Sprung  from  the  Worm  without  feet  found  on  Cab¬ 
bages.  P,  II,  98,  99 


I  N  D 


E  X. 


feog-hóufe  Fly,  of  Goedart,  belongs  to  the  fourth  order 
of  changes.  "  P.  II.  34 

Common,  the  fame  with  Goedart’s  Bee.  212 

Newly  born,  and  its  parts.  P.  II.  39,  4r 

Common  Bog-houfe  Fly,  its  eye  compared  with  that  of 
the  common  Bee.  215 

Covered  with  hair  212 

Sprung  from  a  Vermiform  Nymph  P.  II.  41 

Its  eggs,  the  egg-fhell,  conftrudtion,  and  perfra&io. 

P-  II-  38,  39»  40 

Its  Vermiform  Nymph,  and  the  real  Nymph  therein 

contained,  defcribed  ib. 

Worm.  See  Bog-houfe  Wrirm. 

Another  fpecies,  its  Worm  and  Vermiform  Nymph, 
P.  II.  41,  by  other  Authors  prepofteroufly  claffed  among 
Bees  P»  IF  42 

Three  haired  Fly,  a  fpecies  of  baftard  Wafp  231 

Three  briftled  hair  bly,  of  Mouffet  122 

One  briftled,  of  Mouffet  ib. 

A  fpecies  of  baftard  Wafp  231 

Common,  fprung  from  a  Worm  bred  within  a  Chry- 

falis.  P-  II-  43 

Common  Flies,  fpecies  of  them  122 

Two  fpecies,  bred  in  the  fpungc  of  the  Dog-rofe 

P.  II.  52 

Flies  produced  from  Worms  like  Moths  P.  II.  58 

A  great  number  of  them  fprung  from  the  Chryfalis  of  a 
Wrirm  refembling  a  Moth  ib. 

Ifluing  from  the  tubercles  of  the  Stinging-Nettle  P.  II.  90 
Bred  within  the  downy  excrefcencies  of  Oaks.  P.  II.  91 
Iffuing  from  the  tubercles  of  Oak-leaves ;  the  manner 
in  which  they  make  their  way  out.  P.  II.  47,  48 
Iffuing  from  the  tubes  of  the  black  Poplar.  P.  II.  54,  55 
Produced  from  Worms  that  live  between  the  frelh-bud- 
ded  leaves  of  the  Willow  P •  II.  43 

Bred  within  the  rofe  of  the  Willow  P.  II.  44 

Fly  of  theWillow-leaf,  its  tubercles  defcribed.  P.  II.  36 

Male  and  female  ;  the  latter’s  inftrument  for  boring  the 

leaves;  and  her  eggs - And  the  genitals  of  the 

former.  1b- 

The  female,  how  it  buries  its  eggs  within  the  leaves. 

P.  II.  38 

Web  left  by  it ;  different  feafons  of  hatching.  P.  II.  36 
Flies,  fmall  uncommon  ones  122 

Great  number  of  Flies  iffuing  from  a  Angle  Nymph  of 

the  Cabbage- W orm.  ib. 

Bog-houfe.  See  Bog-houfe  Fly. 

Wolf  Fly.  I22 

Refembling,  a  Butterfly.  ib. 

Scorpion.  *b. 

FCETUS,  the  humour  in  which  it  fwims  in  the  womb 

ferves  it  as  food  1 4° 

Receives  its  nourilhment  by  the  mouth  ->  186 

FROG,  has  the  fenfe  of  hearing  50 

Is  not  after,  its  change  from  a  T adpole,  fit  for  genera- 
tion  under  two  or  three  years.  p.  II.  104 

Its  ecra  and  generation  like  that  of  the  Nymphs  of  in- 

,m  tt  19 

Compared  with  infedts  P-  H*  11 9* 

Further  obfervations  on  it.  p.  II.  119»  and  following 
Defcribed  at  large  /  p.  II.  105  to  132 

Of  the  female  P-  H-  io^»  I0^ 

Of  its  ovary  and  eggs.  106,  108,  in,  112 

Of  the  male  P-  H-  110 

Its  Nymph  P-  II-  I03 

A  cloven-footed  Indian  Frog.  I3I 

FORFICULA  AQUATICA,  of  Johnfon,  is  the  Nymph 
of  the  Mordella,  or  Dragon  Fly.  93 


GADFLY,  formerly  defcribed  by  the  Author  under  the 
name  of  the  Tabanus,  or  Breeze-fly.  P.  II.  43 
Proceeds  from  a  Worm,  called  by  Aldrovandus  the  wa¬ 
ter-worm,  or  inteftine.  P*  If*  34 

The  manner  of  killing  it,  in  order  for  diffedtion. 

P.  II.  64 

Further  defcribed.  P.  II.  44»  and  following  pages. 

The  female  larger  than  the  male.  P-  H*  ® 1 

Its  internal  parts.  P*  m*  °2 


The  male  defcribed.  P.  II.  59,  60,  6 1,  62 

Its  Vermiform  Nymph  belongs  to  the  fourth  order  of 
changes.  P.  II.  34 

Further  defcribed.  P.  II.  54,  56,  57 

The  wonderful  changes  of  its  Nymph.  P.  II.  57 
Its  external  parts.  P.  II.  52,  and  following  pages. 

The  fpinal  marrow,  nerves,  and  other  parts  of  a  full- 
grown  one  P.  II.  52,  55,  and  following  pages 
Other  particulars  P.  II.  48,  52 

Its  figure,  and  divifion  of  its  body  P.  II.  44,  and 
following. 

GALLY-WORM,  reckoned  among  the  Scolopendra  28 
GENERATION,  not  true,  in  the  whole  nature  of  things, 
but  only  a  continuance  of  it  16 

GILLS,  in  fifties,  anfwer  the  purpofe  of  the  lungs  in  other 
animals  27 

Of  the  conftrudtlon  of  them  P.  II.  165 

GOD,  his  omnipotence  difplayed  in  the  human  Loufe  30 
GOEDAERT,  fome  of  his  errors  refuted  14 

GLO W- W ORM,  belongs  to  the  third  order  of  chan¬ 
ges  .  123 

GNAT,  belongs  to  the  third  order  of  changes  122 

Defcribed  153 

Of  the  female  158 

Of  the  male,  and  its  parts  156,  157 

The  Nymph  154,  155 

Its  Worm,  defcribed  153,  154 

The  large  Gnat  of  Aldrovandus,  what?  123 

GRASSHOPPER,  belongs  to  the  fecond  order  of  chan¬ 
ges  .  94 

The  males  only  make  a  finging  noife,  and  how  ?  95 

Its  Nymph  93 

The  Water  Grafshopper,  or  Cicada  aquatica,  of  Ron- 
deletius,  is  the  Nymph  of  the  Dragon-Fly  93 

GRUB,  of  Molucca  94 


H 


THE  HAFT,  of  Rotterdam,  what?  106 

HERVEY,  his  opinion,  of  the  Nymph  of  Bees  4 

- Of  Chrylallides,  and  of  the  nature  of  the  Au¬ 
relia,  refuted  6,  10,  ir 

HAZEL  NUTS,  Worms  without  feet  found  in  them. 

P.II.  87 

HERMIT-FISH.  See  Cancellus 
HONEY,  not  colledled  entirely  fuch  by  the  Bees,  but 
prepared  by  them  i6x 

The  falival  or  difcharged  Hon«y,  what?  173 

Virgin-honey,  what?  166 

HORNETS,  belong  to  third  order  of  changes  122 

Build  their  habitations  in  the  bark  of  trees  20 1 

Many  females  in  their  neft  190 

Their  fpecies  defcribed  ig$ 

Further  defcription  of  them,  195,  and  following  pages 
Their  ftrength  and  fiercenefs  195,  201,  205 

The  female  only  has  a  fting  20 r 

Of  the  males  190,  201,  22r 

The  Nymph  '144.  Its  Worms  140 

Of  its  excrements  and  aliment  410 

I 

INDIAN  INK,  feems  to  be  a  juice  taken  from  the 
A  Cuttle-filh.  P.  II.  145 

INSECTS  why  called,  tho’  prepofteroufly,  exanguinous 
animals  by  naturalifts.  50 

Not  produced  by  putrefadlion,  but  rather  pro¬ 
ducing  it,  16,  186,  187.  P.II.  68,  70,  71,  73 
71»  79-  , 

All  of  them  fpring  originally  from  eggs.  17 

Some  come  perfect  from  the  egg,  others  imperfect,  ib. 
Some  pafs  the  winter  in  their  eggs.  1 34 

While  in  their  eggs,  may  be  confidered  as  Nymphs.  i& 
Some  of  them  leave  their  eggs  in  the  fame  manner,  and 
by  the  fame  power,  that  others  quit  the  Nymph-ftate  ib, 
Almoft  all  of  them  fallen  their  eggs  in  certain  places.  1 70 
Sometimes  call  all  their  Ikins,  before  they  arrive  at  ma¬ 
turity,  and  are  fit  for  generation.  17  18 

And  never  grow  after  their  laft  mutation.  173 

Are  perfect  in  their  kinds  from  the  firft  inftant  of  their 
appearance,  P,  II,  20 

B  In- 


INDEX. 


Immediately  on  quitting  the  Nymph-ftate,  lhed  fome 
drops  of  blood.  39  4° 

As  foon  as  they  arrive  at  maturity,  betake  themfelves 
to  the  buiinefs  of  generation,  and  molt  of  them  die  as 
toon  as  it  is  finifhed.  18 

Some  of  them  fcarce  outlive  it  a  quarter  of  an  hour.  ib. 
Some  of  them  do  not  copulate.  133 

Some  of  them  make  themfelves  nets  of  filaments  that 
grow  hard  under  water.  66.  P.  II.  102 

Many  grow  ftiff  in  winter  time,  and  pafs  that  feafon 
without  any  nourifhment.  172 

And  lofe  all  motion  by  the  cold  condenfing  their 
humours  P.  II.  131 

In  how  many  different  ways  they  furvive  that  feafon.  1 33 
Some  that  outlive  it,  become  ftiff,  but  recover  their  loft 
motionbybeing  juft  warmed.  133  134 

Some  of  them  live  the  winter  in  a  warm  ftate,  and 
in  what  manner.  134 

Others  in  the  Nymph-ftate,  and  in  what  manner.  ib. 

On  what  account,  and  in  what  manner  they  are  every 
where  fo  fpeedily  engendered  in  water.  96 

In  what  manner  they  prefently  get  into  the  fmalleft 
coiledlions  of  that  element.  103 

Why  thofe  of  the  fame  kind  are  found  every  where  of 
the  fame  fize,  128 

Some  of  üiem  may  be  killed  for  diffedlion,  by  the  fumes 
of  burning  brimftone.  52 

Method  of  preferving  them,  without  impairing  their 
colours.  99 

The  author  has  three  thoufand  of  them  in  his  mufaeum, 
of  his  own  gathering.  229 

All  lpecies  of  infedts  in  all  their  changes  agree  uni- 
verfally  together,  as  to  the  Nymph-ftate.  1 7 

Their  different  ways  of  feeding.  142 

Of  rearing  their  offspring.  122,  133,  134 

Difference  in  their  ftings  and  probofcis.  122,  156 

In  their  length  of  life,  and  the  reafons  of  the  laid 
difference.  229  P.  II.  4 

The  numerous  colledlion  of  them  made  by  the  au¬ 
thor.  134 

The  males  only  are  furnifhed  with  organs  proper  for 
making  a  noife.  217 

And  are  always  more  beautiful  than  the  female.  P.  II. 

IOI 

Privileges  of  fome  of  the  males  above  the  females. 

P.  II.  4 

Their  generation  no  way  different  from  that  of  blood 
animals.  P.  II.  104 

It  is  even  fo  confpicuous,  that  it  may  ferve  to  illuftrate 
that  of  other  animals.  15 

The  fortuitous  generation  of  infedts  exploded.  13 

Their  generation  from  Nymphs,  compared  with  the  egg 
and  generation  of  Frogs,  and  the  encreafe  of  plants.  19 
Their  mutation  refembles  the  budding  of  plants.  9,  10 
Prepofteroufly  called  transformation,  metamorphofis, 
death  and  relurrection.  9,  13 

Does  not  differ  from  the  accretion  of  limbs  in  blood 
animals 

How  far  it  differs  from  the  refurredtion  of  the  dead, 
and  what  it  has  in  common  with  it.  ib. 

The  true  foundation  of  the  change.  2,  13 

MUSCLES  of  infedts,  their  ftrudture  like  that  of  blood 
animals.  '  123 

Their  condition,  before  they  have  exercifed  any  of 
their  offices.  129 

Their  condition  when  firft  they  move.  ib.  130 

EGGS  of  infedts,  what  a  great  variety  of  them.  P.  II.  39 
All  belong  to  the  third  order  of  mutations.  P.  II.  33,  34 
Ought  rather  to  be  called  oviform  Nymphs,  18 

Covered  with  a  hard  fhell.  133 

Manner  of  procuring  them.  ib. 

BONES  of  infedts,  how  much  they  differ  from  thofe  of 
blood  animals  123 

How  it  appears  that  the  parts  of  infedts  taken  for  their 
eyes,  are  really  fuch.  216 

Internal  parts  of  infedts  changed,  along  with  their  ex¬ 
ternal  form.  P.  II.  22 

Their  vifion,  how  performed ;  differs  from  ours,  and  is 
performed  by  the  touch.  216 

Infedts  of  the  firft  order  of  natural  changes,  why 

called  Nymphs  by  the  author,  while  they  remain  in 

their  eggs.  19 


Some  infedts  belonging  to  this  order  are  viviparous.  28 
Enumeration  of  thofe  of  the  fecond  order.  93 

How  far  thofe  of  the  fecond  order  differ  from  thole 
of  other  orders.  g2 

Enumeration  of  thofe  of  the  third  order.  120 

The  infedts  of  this  order  pafs  twice  through  the 
Nymph-ftate.  fa 

Things  peculiar  to  the  fecond  mode  of  this  or¬ 
der.  P».  II.  r 

Enumeration  of  thofe  of  the  fourth  order.  P.  II.  33 

and  following. 

See  Order. 

Infedts  that  pafs  through  the  Nymph-ftate  may  be  di¬ 
vided  into  infedts  without  legs,  lix  legged  infedts,  and 
infedts  with  many  legs.  g 

Infedt  without  legs,  how  it  becomes  a  Nymph  by  a  kind 
of  accretion.  g 

Its  Nymph  and  Chryfalis,  what  ?  fa 

The  thorax  of  thefe  infedts  undergoes  no  change  or 
tranfpofition.  g 

Infedt  with  fix  legs,  how  it  changes  to  a  Nymph.  10 
Infedts  with  many  legs,  never  fuller  any  confiderable 
alteration  in  the  fix  fore  legs.  g 

Water  infedts,  various  methods  of  finding  them  out, 
and  obferving  them. 

Their  various  tubes.  P.  II.  102 

Infedts  bred  in  or  upon  plants,  are  not  generated  by  its 
vegetable  foul  or  principle.  P.  II.  79 J  gQ 

In  what  manner  generated  by  eggs.  P.  II.  g0 

Infedts  found  in  the  tubercles  of  the  black  Poplar,,  be¬ 
long  to  the  fecond  order  of  changes.  9^ 

And  thofe  found  in  the  tubercles  of  the  Willow  to 
the  fecond.  fa 

Enumeration  of  different  kinds  of  them.  P.  II.  82,  83, 

74°  to  743 

Infedts  called  Vaginipennia,  what  they  are.  135 

IN  FESTINES,  the  water,  of  Aldrovandus  are  the 
Worms  of  the  Gad-Fly.  P.  II.  34,  3^ 

The  earth  inteftmes  belong  to  the  firft  order  of  muta¬ 
tions.  27- 

Have  red  blood.  53^  j 

Their  eggs  {hew  the  circulation  of  the  blood.  133 

Their  fituation  in  the  egg.  fa 

Variety,  figure,  colour,  and  hatching  of  the  eggs, 
and  where  found.  fa 

Inteftines  thick  and  {lender,  differ  but  little  in  the 
embryo  ftate.  P.  II.  jjg 

K 

AKKERLAK,  an  Indian  infedt,  referred  to  the  fecond 

95 


IV 


order  of  changes 


T  EACH,  referred  to  the  firft  order  of  changes  28 

LIBELLA,  or  DRAGON  FLY,  lpecies  of  it  pre¬ 
ferred  by  the  Author  .  93 

The  river  Libella  of  Rondeletius,  what?  100 

LIV  ER,  its  office  of  fanguification,  defended  againft  Bar¬ 
tholinus  P.  II.  54. 

The  Author  afferts  that  fanguificaton  ought  only  to  be 
afcribed  to  the  liver.  P.  II.  117,  119,  120 

LOCUSTS,  belong  to  the  fecond  order  of  changes  94 
Different  fpecies  of  them  defcribed  94,  g$ 

The  wonderful  ftrudture  of  the  mufcles  of  their  legs  123 
Briftly  hairs  helpful  in  the  changing  of  their  {kins.  135 

Manner  of  fupporting  themfelves  ib. 

The  manner  of  their  making  a  noife  217 

Various  fpecies  of  them.  93,  94,  95 

LONG-LEGGS,  belong  to  the  third  order  of  chan¬ 
ges  _  123 

Another  fpecies  fa 

LOUSE,  COMMON,  belongs  to  the  firft  order  of  chan¬ 
ges.  25 

Why  fo  fuddenly  changed  ib. 

How  it  appears  viewed  with  the  microfcope.  ib. 

It  refpires.  31 

In  what  manner  it  fucks  in  the  blood  34,  35 

Perhaps  Hermaphrodites  36 

Loufe,  what  its  nit  is,  and  how  the  nit  is  hatched.  25 
Its  fex,  36 

The 
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The  particle  within  it,  which  appears  in  conftant  moti¬ 
on,  istheftomach  170 

Its  external  parts ;  the  head,  fling,  antennae,  eyes, 
neck,  breaft,  legs  and  their  nails,  abdomen,  whitifti 
part  in  the  middle  of  the  abdomen,  and  fkin  30,  31 
Various  ftruftures  of  the  external  fkin  37 

Brain  36 

Heart,  not  difcoverable  by  the  Author  31 

Gullet  33,  35 

Small  gut,  blind  guts,  or  vafa  varicofa,  colon,  cloaca, 
ftraight  gut  and  anus,  faeces  of  the  inteftines  34,  35 
Spinal  marrow,  its  origin  and  conftruftion,  ganglions, 
nerves,  coat,  pulmonary  tubes,  and  confirmation  of 
the  nerves.  36 

Mufcles  compofed  of  globules  31 

Abdominal'  mufcles  defcribed  ib. 

Eyes  and  optic  nerves  36 

Eggs,  and  number  of  them  in  the  ovidufts,  uterus,  vul¬ 
va,  cohefion  of  the  eggs  with  the  ovidufts,  conftruftion, 
and  pulmonary  tubes  36,  37,  204,  205 

Pancreas,  and  its  motion  33,  34 

Fat  31.  Tendinous  dorfal  fpot  36 

Blood,  conflftsof  tranfparent  particles  31 

Globules  of  blood  are  perhaps  particles  of  the  wounded 
fat  or  vifcera  ib. 

Tracheae,  and  their  numerous  ramifications  31,  32 

Are  very  difcernible  ib. 

Uncertain  if  they  caft  any  fkins,  on  the  Loufe’s  cafting 
its  external  fkin  ib. 

Breathing-holes  of  the  tracheae,  their  inofculations,  and 
diftribution  all  over  the  body  ib.  and  32 

Glue  dufts,  and  bag  36,  37,  204,  205 

Stomach  defcribed  33 

How  it  digefts  the  blood  it  has  taken  in  35 

Its  wonderful  motions  34 

Ule  of  the  nails  at  the  point  of  the  fling’s  fheath  -  34 
Lice  of  blood  animals,  inlefts,  and  plants,  the  Author 
uncertain  to  what  order  they  belong.  26 

Almoft  all  animals  have  their  peculiar  lice.  21 0 

Lice  of  trees,  which  belgng  to  the  fecond  order  26 

Of  plants,  prepofleroufly  fo  called,  belong  to  the  fame 
order.  1 5 

Loufe,  Water,  of  Goedaert,  very  different  from  the 
common  Loufe,  belongs  to  the  firft  order  of  mutations, 
and  is  called  by  the  Author  the  aborefeent  Water- 
Flea.  26. 

See  Water- Flea. 

Lice  of  the  Humble  Bee,  called  Excitatores,  by  Goe¬ 
daert.  210 

- - -  Of  the  Whale,  defcribed.  23 

LUNGS,  the  office  of  fanguification  allowed  them 

by  the  Author.  119,  120 


M 


J^JAN,  his  generation  like  that  of  Frogs  and  ^Infefts. 
MITES.  See  Acari. 

MICROSCOPE,  thofe  beft  which  have  but  one  lens.  41 
MOULDINESS,  in  what  it  confifts.  163 

MORDELL/E,  or  DRAGON  FLIES,  belong  to  the 
fecond  order  of  changes  9  3 

Defcribed,  ib.  and  following  pages 
Catch  their  food  flying  in  the  air  98,  99 

Of  the  manner  of  their  copulation - caft  their  eggs 

in  the  water.  99 

Their  parts  defcribed,  97,  and  following  pages. 

14000  diviflons  in  the  eye  of  a  Dragon  Fly.  21 1 

Its  Nymph  not  well  defcribed  by  Authors  93 

Species  of  them  preferved  by  the  Author  ib. 

The  Nymph- Vermicle,  or  Worm  of  it.  97  9^ 

V  arious  fpecies  100 

MORTEAU,  of  Rondelitius,.  what  ?  99 

MOUFFET,  his  opinion  of  the  Aurelia  refuted,  io,  11 

MOTH,  what  ?  P.  II.  98.  How,  and  with  what  mat¬ 
ter  it  makes  its  houfe  ;  for  what  reafons,  and  at  what 
time  it  forms  itfelf  a  new  one.  99>_ 100 

Sometimes  it  makes  a  thread,  and  to  what  purpofe.  99 
How  it  moves  about  with  its  houfe.  tb» 


Moths,  their  external  parts 

Various  kinds  of  food,  ib.  Change  into  Ch.ryfallides,  ib- 
How  they  differ  from  the  Phalense  4 

Many  and  various  kinds  of  them,  ib.  100 

Moth,  Bee-hive  Moth,  two  kinds  of  them.  224,  225 
Butterfly,  improperly  called  Moth,  how  it  proves  hurt¬ 
ful.  lx,  99 

See  Butterfly  nofturnal. 

MOLES,  their  eyes  have  likewife  three  humours*  4^ 

MUSK-BAGS,  of  Worms  found  in  them,  and  their 
Nymphs,  from  whence  Beetles  iflue.  P.  II.  10 1 

MUSCLES,  their  fhells  have  a  periofteum  64 

The  filaments  of  their  fhells  defcribed  ib. 

Thefe  filaments,  in  other  kinds  of  Mufcles,  are  called 
Byfliis  ;  of  which  fine  linen  was  made.  ib. 

Frefh  water  Mufcles,  found  in  Holland,  defcribed.  84,  85 
Mufcle,  feparated  from  the  thigh  of  a  frog,  how  it  may 
be  difpofed  for  contraftion.  P.  II.  123 

Mufcles  undergo,  when  their  nerves  are  irritated,  a  con¬ 
traftion,  like  the  natural  contraftion  in  all  animals. 

P.  II.  122,  123 
By  no  means  grow  thicker,  but  rather  flenderer,  at  the 
time  of  contraftion,  their  fibres,  in  the  mean  time, 
changing  in  their  fituation  ;  as  is  {hewn  by  variety  of 
experiments.  P.  II.  1 24,  and  following. 

Are  never  found  altogether  deftitute  of  motion,  whilft 
the  animal  lives.  P.  II.  125 

Even  to  perform  any  voluntary  motion  in  the  living  ani¬ 
mals,  fometimes  requires  at  leaft  a  fmall  degree  of  irri¬ 
tation.  P.  II.  125,  126 

In  contraftion  difeharge  all  their  contents,  which  occa- 
fions  their  whitenefs.  P.  II.  128 

Occafions  laffitude,  by  being  too  much  diftended  with 

blood.  P.  II.  128 

Their  condition,  when  firft  about  to  move.  129,  13a 
Their  tendons  are  not  fixed  in  the  b®nes,  but  themfelves 
become  bony.  62 

Enumeration  of  their  three  feveral  parts.  62 

Their  contraftion  fuppoles  a  previous  dilatation  ;  and 
this  is  of  three  kinds.  130 

Requires  no  influx  of  the  blood  ;  nor  can  it  be  demon- 
ftrated  by  the  conftruction  of  the  aorta.  P.  II.  127 
Spontaneous  and  voluntary  contractions  differ  only  acci¬ 
dentally,  both  being  natural.  P.  II.  125 

The  fibres,  at  the  time  of  contraction,  grow  confi- 
derably  thicker  P.  II.  128 

Their  motion  in  warm  animals,  in  confequence  of  an 
irritation  of  the  nerves,  is  not  fo  confiderable  as  that  pro¬ 
duced  in  cold  animals,  by  the  fame  means.  P.  II.  123 
Is  excited  in  P'rogs  to  a  great  degree,  by  the  irritation  of 
the  nerves.  ib* 

Is  conftant  on  the  antagonift  Mufcles,  or  the  Mufcles 
anfwering  thereto,  ceafing  to  act.  P.  II.  125 

Thefe  would  be  no  voluntary  motion,  without  antago¬ 
nift  Mufcles.  ib. 

There  is  no  motion,  where  the  antagonift  Mufcles  are 
equal.  ib * 

Why  a  frequent  motion  of  the  Mufcles  excites  heat  in 
living  animals.  P.  II.  128 

Blood  may  be  made  to  run  freely  from  a  vein  by  motion 
alone,  without  holding  one’s  breath.  ib. 

The  ftate  of  Mufcles,  that  have  not  as  yet  performed 
any  motion,  efpecially  in  infects.  129 

MUSCULAR  MOTION,  does  not  feem  to  require,  in 
any  animal,  any  other  communication  between  the 
nerve  and  and  the  Mufcle,  than  a  bare  commotion  of  the 
nerve,  by  any  caufe  whatfoever.  P.  II.  123,  124 
Does  not  feem  to  require  any  local  influx  of  the  fpirits.  ib. 
Seems  to  be  effected  by  fomething  like  that,  which  pro¬ 
pagates  the  found ;  from  one  end  of  a  beam,  to  the 
other  end  when  ftruck.  P.  II.  124 

Its  caufe  feems  to  confift  in  a  perpetual  irritation  of  the 
origin  of  the  fpinal  marrow,  and  the  nerves  thence 
arifing,  occafioned  by  the  impulfe  of  the  arterious 
blood,  ib.  125 

Illuftrated  by  the  impatient  herb  of  Dodoneus,  and  the 
pods  of  one  of  the  Balm  plants  of  F.  Columna.  129 
Mufcular  motion,  the  knowledge  of  it  how  difficult ; 
and  how  many  things  it  fuppoles  the  knowledge  of. 

P.  II.  121,  122 

Short  explanation,  according  to  the  Author.  130 

MUSCULAR  FIBRES,  their  conftruction.  185 

NAU- 
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Nautilus,  Indian  68 

NECYDALIS,  is  a  true  Nymph  3 

NERVES,  feem  impoflible  to  be  pervaded  by  fpints. 

i  •  XX*  1 2^. 

Appear  to  move  by  irritation  P.  IL  122,  123,  124 
NOTONECTrE,  infefts  fo  called  by  MoufFet  9° 

NYMPH,  the  only  foundation  of  all  the  changes  in 

infedts.  39 

Is  but  the  infect  itfelf  about  to  call  its  flans,  and  aiTume 

another  form  5 

Why  called  the  change  of  infects  _  1 3 

Is  not  produced  from  the  Worm  or  Caterpillar  in  con- 
fequence  of  a  change,  but  by  an  accretion  of  limbs.  3 
Is  not  changed  into  a  Butterfly,  but  becomes  one,  as  a 
chicken  becomes  a  Cock  or  Hen  .  l°" 

Exhibits  all  the  parts  of  the  future  infeft,  as  plain  as 

the  infedt  itfelf  7 

The  Nymph  and  the  Chryfalis,  are  nothing  more 

than  the  infect  that  is  to  be  produced  from  them  ib. 
No  internal  difference  between  them,  and  why^?  6 

The  difference  between  the  Nymph  and  the  Chryfalis, 
and  Necydalis  merely  accidental  ^ 

The  difference  between  the  Nymph  and  Chryfalis  con- 
fifts  in  the  former’s  having  a  very  thin  external  covering, 
and  in  its  exhibiting  diftindtly  all  the  parts  of  the  future 

infedf  8 

Very  properly  compared  to  the  Dutch  Brides  .  3 

It  is  the  very  infedt  in  a  ftate  of  life  and  fenfation,  tho 
without  any  motion,  except  in  its  tail  ib. 

How  formed  from  the  W  orm  _  i  9 

A  Nymph  produced  artificially  by  heat,  even  in  the 
depth  of  winter,  may  be  changed  into  an  infedt  12 
The  fame  intrinflcally  in  all  fpecies  of  infedts,  and  differs 
only  externally  according  to  the  various  forms  of  the 

different  kinds.  1 3 

Nymph.  This  word  fignifies  very  well  the  nature  of 

the  thing  it  is  intended  to  fignify  3 

The  words  Nymph  and  Chryfalis  fignify  the  fame  thing, 
and  ought  to  be  confidered  as  fuch  2 

Their  parts  why  moveable,  flexible,  and  not  united  5 
and  why  they  can  be  fo  plainly  diftinguifhed  ib. 

Their  coat  every  where  equally  thin,  and  therefore  lefs 
capable  of  refitting  the  injuries  of  the  air  8 

Their  change  to  an  infect  conflfts  barely  in  an  evapo¬ 
ration  of  the  fuperfluous  humours  13 

Nymphs  themfelves  differ  accidentally  4 

The  Nymphs  of  the  Ants,  Flies,  and  Bees  exhibit  much 
plainer  than  other  Nymphs,  their  future  infects  3,  4 
Not  fo  well  compared  with  childrens  fwathes,  the 
human  face,  or  other  figures  13 

Why  they  grow  while  after  their  change.  5 

Have  an  infenfible  perfpiration  _  3 2 

By  means  of  which  they  evaported  all  their  fuperfluous 
humours,  at  the  fame  time  that  they  evacuate  nothing 
in  any  other  way  7 

How  they  outlive  the  winter  P*  IL  134 

Which  of  them  may  be  referred  to  the  firft,  fecond, 
third,  and  likewife  to  the  fourth  order  P.  II.  36 

All  thofe  of  the  fourth  order  may  be  referred  to  the 
third,  and  for  what  reafons  _  P •  H.  3^ 

True  Nymphs  which  are  bred  within  the  bodies  of 
Caterpillars,  Worms,  and  Chryfallides,  belong  to  the 
firft  order  of  changes  P-  IL  3b 

There  are  fome  of  them  which  are  bred  in  the  bodies  of 
vermiform  Nymphs,  and  belong  to  the  fourth  order  of 
changes  P* IL  37 

Thofe  bred  in  the  fubftance  of  fruits,  warts,  leaves, 
woods,  &c.  belong  to  the  fourth  order  of  changes  ib. 
Nymphs  their  fmallnefs,  conftitution,  and  the  nature  of 
the  places  where  they  are  found,  explain  in  fome  mea- 
fure  the  reafon  why  their  fkin  Ihould  be  thinner  and 
fofter  than  that  of  a  Chryfalis  7 

Their  retaining  their  moifture  is  not  an  accidental 
thing  8 

Their  limbs  how  difpofed  P.  II.  7 

In  what  they  differ  from  the  Chryfali.  ib.  and  fol¬ 
lowing  pages. 

Many  fpecies  of  them  bred  from  Worms  within  the 
bodies  of  Aurelias  P.  IL  36 
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OLIGERUS  Jacobeus,  his  error  kbout  the  uterine  tube9 
of  Frogs  P.  II.  107 

ORDER,  the  firft,  of  changes  18 

Exemplified  in  the  Loufe  29 

The  fecond,  which  includes  two  Nymphs,  and  there¬ 
fore  two  modes  of  changes  209 

The  third,  defcribed  and  compared  with  the  firft  and 
fecond'  119 

Infects  belonging  to  it  12  ï 

Infects  referred  to  the  fecond  mode  or  method  of  this 
order  P.  II.  1 

An  example  of  this  fecond  fpecies  or  method  P.  II.  5 
Why  this  order  is  called  the  Nymph  120 

The  fourth,  P.  II.  30 

Infects  referred  to  it  P.  II.  34 

The  firft  fpecies  or  method  of  it  P.  II.  32 

The  fecond  ib. 

ORSOD7ENA.  the  Dragon-Fly,  fo  called  by  Junius  93 
OAK,  The  Worms  bred  in  its  downy  excrefcencies, 
their  Nymphs  and  Flies.  P.  II.  9 1 

One  of  its  downy  excrefencies  defcribed.  ib. 

Tubercles  growing  on  its  leaves,  their  fituation,  fub¬ 
ftance,  origin,  fize,  figure,  internal  cavity,  fucceffive 
mutation  ;  the  bean-like  parts  they  contain,  the  num¬ 
ber,  fituation  and  fubftance  of  thefe  parts,  with  the 
Worms  found  in  them,  and  the  change  of  faid  Worms 
into  Nymphs  and  Flies.  P.  II.  91 


PENCILS  defcribed.  67 

PERLA  or  Dragon  Fly  has  very  large  Eyes  and  a 
great  number  of  them.  23 

of  Aldrovandus,  fee  Libella. 

PHALEN3E  Dutch,  very  large,  their  eggs,  and  coffus 
from  which  they  are  produced.  P.  II.  8 1 

PHALANGIUM,  a  very  large  poifonous  Spider  of  Brazil. 

20 

downy,  or  Tarantula.  ib. 

PHILOSOPHIZING,  the  true  method  of  Philofophizing 
perfedfed  by  experiments.  P.  II.  134 

PHYSALUS  feems  to  deferve  being  claffed  rather  amongft 
fea  hedge-hogs,  than  Catterpillars.  P.  II.  151 

Its  external  parts  :  briftles ;  downy  hairs  ;  opening  of 
the  mouth ;  tubercles.  P.  II.  150 

Dorfal  perforations ;  gills ;  moveable  parts  of  the  mouth  ; 
heart ;  blood  veffels  ;  ftomach  ;  inteftines.  P.II.  150,151 
Inflation  and  burfting,  how  performed,  P.  II.  15 1 

PINNA,  what  it  is.  66 

Its  name  whence  derived.  ib. 

PINNOPHILAX  of  Ariftotle  and  Aelian,  what.  ib. 
PLANTS,  their  budding,  and  the  coming  forth  of  their 
flowers,  refembles  the  change  of  Infedts.  9 

Their  growth  agrees  with  the  four  orders  of  the  changes 
of  Infedts.  1 9 

Compared  with  the  generation  of  Infedts.  ib - 

POPLAR,  black,  the  internal  form,  fituation,  origin, 
variety,  internal  cavity,  and  contents  of  their  tubercles  ; 
their  Worms,  Nymphs,  Flies,  downy  matter  and  its 
ufe.  P.  II.  95 

PURPLE  FISH,  the  convolutions  of  its  fhell  inverted.  68 
The  part  where  it  carries  its  purple  dye.  58 

PROSCARAB7EUS  belongs  to  the  third  order  of  muta¬ 
tions;  different  kinds.  125 

PSEUDOSPHEC7E  belong  to  the  third  order  of  muta¬ 
tions  ;  their  different  kinds.  122 

Some  of  them  bred  within  Caterpillars  or  Chryfallides, 

P.  II.  70 

PURGES,  the  Authors  theory  of  their  adtion.  51,  52 
There  are  no  fpecific  purges,  and  why.  52 


R 

U  AY,  a  fifh,  its  uncommon  nerve  running  from  the 
XY  brain  to  the  mouth,  which  i3  perhaps  fubfervient  to 
the  fenfe  of  hearing  or  that  of  fmelling.  214 

The  pupil  of  this  fifh  is  furnilhed  with  a  lid.  P.  II.  141 

RATS; 
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RATS  ;  a  futty  matter  found  in  the  appendages  of  their 
tefticles.  P.  II.  105 

RESURRECTION  of  the  dead,  how  it  differs  from  the 
changes  of  lnfefts.  9 

• - - - - -  illuftrated  by  the  Exam¬ 
ple  of  the  day  Butterfly,  *  P.  II.  10 

And  the  Frog.  119 


CEN SITIVE  Plant,  lefs  fenfible  in  autumn  than  in 
winter  *  P.  II.  129 

SCOLOPENDRA  referred  to  the  firft  order  of  changes  28 
The  great,  oriental  Scolopendra  ib. 

SCORPION  belongs  to  the  firft  order  of  changes  28,  42 
Proved  to  be  viviparous  by  Redi’s  experiments  41 ,  42 
Its  head  and  breaft  united  ib.  Its  pincers,  legs,  flagella, 
rings  of  its  belly  ;  its  tail  ;  the  conftruction  of  its  fting  42 
Its  eyes,  their  number  and  fituation  ib.  Another  fpecies 
of  it,  with  the  flagella,  and  fix  eyes  of  this  fpecies  ib. 
Scorpion  of  America  ib.  Water  Scorpion  is  of  the  fe- 
cond  order  95.  Flow  many  fpecies  of  them  in  the 
author’s  cabinet  ib.  73.  Their  way  of  living  103. 
The  largcft  fpecies  ib.  Flying  Scorpions,  fpecies  of 
them  ;  their  anatomical  divifion  ;  external  parts  ;  head 
and  its  parts  ;  thorax  and  its  parts  ;  four  wings  ;  abdo¬ 
men  and  its  parts;  tail,  legs  and  arms  101. 

Internal  parts  102.  Stomach,  inteftines,  glands,  vafa 
varicofa,  fat,  pulmonary  tubes,  air,  veficlcs,  fpinal  mar¬ 
row  ib.  The  female,  and  her  genital  parts,  ovary, 
oviducts  and  eggs  102,  103  The  male,  and  his 
genital  parts;  his  penis  ;  the  root  of  the  penis;  vafa 
differentia;  feminal  bags;  tefticles  ib.  102.  Water  Scor¬ 
pion,  of  Redi,  what  ?  93.  Great  Scorpion,  its 

fourteen  eyes,  tail,  colour  42  Sea  Scorpion  of  Redi, 
what?  joo.  Scorpion  of  Molucca  43.  Large 
oriental  42.  Scorpions  found  in  Holland,  defcrip- 
tion  of  them  43 

SCROPHULA  belongs  to  the  genus  of  the  Afelli  27 
defcribed  ib. 

Snel,  Scrophula  fo  called,  defcription  of  it  ib. 

How  its  able  to  kill  Perches  ib. 

SERPENTS  when  they  change  fkins,  likewife  draw  a 
pellicle  from  off  their  eyes  174 

Have  five  different  kinds  of  legs  P.  II.  81,  82 
SPERMA-CETI,  what ;  prepofteroufly  taken  for  the 
brain;  is  likewife  found  in  the  Ray’s  head  P.  II.  123 
SPIRITS,  their  local  influx  does  not  feem  requifite  for 
mufcular  motion  ;  it  cannot  be  performed,  nor  be  de- 
monftrated  P.  II.  123 

SPONDYLA,  rubra,  of  Mouffet  P.  II.  4 

SNAILS,  belong  to  the  firft  order  of  changes,  are  her- 
mophradites  28 

The  opinion  of  their  being  produced  from  flime  fa¬ 
bulous  44.  A  ftone  found  in  them  which  anfwers  the 
purpofe  of  an  os  fternum  28.  Snails  do  not  ufe  their 
horns,  for  the  fame  purpofe,  that  the  blind  do  flicks  70 
Drop  their  eggs  at  random  on  the  ground,  or  fattened 
together  in  form  of  a  chain  59.  Snails,  the  ufe  of 
their  different  parts  43.  The  verge  promotes  greatly 
the  fhell’s  growth,  and  in  what  manner  65.  The  ten¬ 
dons  of  the  mufcles  petrify  at  their  infertions  into  the 
Ihell  65.  Sometimes  fmall  Crabs,  and  Sea-ftars  have 
fhells,  but  not  in  the  nature  of  a  confiant  habitation  66 
The  fhell,  what  in  general  we  ought  to  think  of  its 
conftrudtion  63,  68.  It  is  not  the  Snail’s  houfe,  but 
its  real  fkin  or  bone  44,  78.  Is  formed  even  in  the 
egg  itfelf  63.  Has  its  periofteum  64.  Receives  nou- 
rifhment  as  well  as  the  fofter  parts  ib.  How  repaired 
by  the  Snail,  when  it  has  received  any  damage  65 
Hardens  to  a  ftone,  tho’  buried  under  frcfh  or  fait 
water  ib.  The  firft  matter  of  it  a  mucus  64,  65 
Snail,  that  is  called  Aliekruyk,  at  what  feafon  made  ufe 
of  as  food,  and  what  parts  of  it  80.  Where  to  be 
found  ib. 

Its  external  parts;  its  fhell  with  the  Worms  that  eat 
into  and  thro’  the  fhell  ib.  81.  Of  its  head,  horns,  fkin, 
lid,  figns  of  fight,  verge,  vigoroufnefs,  and  amphi- 
bioufnefs  ib. 

Its  internal  parts  82.  Its  mouth,  tongue,  brain,  fali- 
val  du£ts  and  glands,  nerves,  eyes,  ftomach  and  intef¬ 


tines,  liver,  heart,  blood  veffels,  and  purple  bag  81,  82 
The  Water  Snail  moves  itfelf  in  the  egg  for  fome  days, 
before  it  is  hatched  64 

The  flatted  Water  Snad,  its  defcription  ;  its  internal 
parts ;  its  fhell ;  purple  juice  ;  in  what  it  agrees  with 
the  viviparous,  and  common  water  Snail ;  its  live 
Worms;  liver;  particle  in  form  of  a  chain ;  uterus 
and  penis  83,  84 

The  common  Water  Snail  has  fometimes  two  eyes  at 
one  fide  73.  How  it  fwims,  and  can  at  pleafure  by  the 
means  of  air  fink  to  the  bottom,  or  rife  to  the  furface  74 
The  manner  of  differing  75.  Digefting  it  in  the  fto¬ 
mach  74,  75.  Its  eggs  75 

Its  manner  of  fwimming  ib. 

The  Garden  Snail  defcribed.  70 

The  Snail’s  genitals  and  coition  differ  from  thofe  of  the 
Vine  Snail’s ;  and  in  what  manner  the  Garden  Snails 
copulate  70.  The  fhell  of  the  Garden  Snail  defcribed 
70.  Its  head  like  a  Cat’s  ib. 

Snail  whofe  fhell  is  twifted  inverfly,  has  likewife  its 
genitals  placed  in  a  different  manner  68.  Marble  um- 
bilicated  Snail  defcribed  82,  83.  Small  flatted  Snail, 
and  its  purple  blood  defcribed  84.  Small  flatted  Snail 
defcribed  69.  Wonderful  viviparous  Snail ;  its  native 
place  75.  Food;  external  parts;  colour;  lid;  man¬ 
ner  of  fwimming  76.  The  difficulty  and  manner  of  dif¬ 
fering  it  ib.  Its  verge  ;  the  conftrucftion  of  its  parts 
with  little  ftones  altogether  wonderful ;  its  ftraight 
gut  76,  77.  Its  ftomach,  excrements,  gills,  uterus  ; 
fcetufes  found  alive  in  the  uterus  ;  and  Worms  found  in 
the  fubftance  of  the  uterus  77.  Various  eggs  found  in 
the  uterus  ;  the  live  uterine  foetus  feen  with  the  micro- 
fcope  78.  The  tongue  or  probofcis,  gullet,  ftomach^ 
ovary  and  its  eggs  ;  liver  confifting  of  very  diftindt 
glands  79.  Brain  and  nerves ;  eyes  79.  The  uterus 
always  appears  pregnant  with  eggs  or  Snails  79,  80 
The  live  uterine  foetus  fwimming  ib.  The  humour 
called  amnion  belonging  to  the  eggs ;  time  of  bear¬ 
ing  80.  The  variety  and  number  of  eggs  found  in  the 
uterus  79.  The  fhell  or  houfe,  and  its  periofteum ; 
weight  80.  Naked  does  not  at  all  exhibit  the  motion 
of  any  animal  fpirits  :  Naturalifts  being  led  aftray  by  air 
bubbles  moving  on  its  furface  51.  The  author  has 
feen  them  naked  even  moving  in  the  egg  63 

Field  or  path-way  Snail  differs  from  the  houfe  Snail  72 
Its  velabrum  ;  glands  belonging  to  the  skin ;  virge, 
colour,  genitals,  horns,  ib.  Brain,  gullet,  falival  dudts 
and  glands  ;  inteftines,  liver  and  gall  du£t ;  aperture 
of  the  genitals;  penis;  purple  bag ;  uterus,  glue-bag; 
tube  in  form  of  a  chain ;  ovary  and  es;2;s;  heart,  alka¬ 
line-bag  73 

Houfe  Snail  defcribed  70.  Defcription  of  its  external 
parts  ;  its  horns  ;  velabrum  ;  glands  of  the  skin  ;  per¬ 
foration  of  the  genitals;  heart,  auricle,  and  pericardium; 
ftone,  which  they  feem  to  change  every  year  70,  71.  Al¬ 
kaline-bag  ;  conftruction  of  the  ftomach  ;  falival  veffels  ; 
inteftines;  liver,  tooth  and  other  parts  of  the  mouth  71 
Brain,  fpinal  marrow,  nerves  and  mufcles  ib.  Geni¬ 
tals,  penis,  ligament  of  the  uterus  ;  the  uterus  itfelf ; 
glue-bag,  particle  in  form  of  a  chain,  ovary  and  eggs  72 
Snail.  The  covered  Snail,  at  once  both  male  and  fe¬ 
male,  great  devourers  of  vegetables  48.  Loves  bread  75 
Sickens  in  dry  fituations  51.  Has  the  fenfe  of  tafting* 
and  that  of  fmelling,  in  a  pretty  confiderable  degree  49 
Is  a  very  timorous  animal  ib.  Has  no  voice,  nor  makes 
any  noffe  50.  in  what  manner  it  repofes  and  fufpends 
itfelf  51.  Loves  company,  and  at  what  feafons 
chiefly  ib.  Very  vigorous  and  robuft  ib.  Seems  to  be 
long  lived,  and  why  ?  ib.  Not  confirmed  by  fait,  but 
only  killed  by  it,  and  in  what  manner  ib.  May  be 
ferviceable  in  making  experiments  on  purging  medi¬ 
cines  ib.  The  beft  manner  of  killing  it  in  order  to 
diffect  it  52.  Has  no  gall  bladder  55.  Sometimes  eats 
into  and  throws  off  the  perioftium  of  its  fhell  64 

Dies  three  days  after  being  ftripped  of  its  fhell,  and  with 
what  fymptoms  65 

Changes  obferved  on  opening  it  a  little  after  copu¬ 
lation  54 

The  difpofition  of  its  internal  parts  five  weeks  after 
copulation  ib. 

The  method  of  opening  it,  to  obtain  a  view  of  its  in¬ 
ternal  parts'  45 
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The  method  of  watering  it,  requifite  to  keep  it  in  good 

health.  49 

The  method  of  extrafting  it  from  its  {hell.  50 

The  method,  and  beft  time,  of  fending  it  abroad.  52 
The  beft  method  of  differing  it.  53 

Covered  Snails  feem  to  have  a  very  dull  fight  4y 

Their  food,  and  time  of  feeding.  _  49 

In  what  manner  they  breathe,  and  the  fervice  breathing 

does  them.  _  _  5° 

In  what  manner  their  progreffive  motion  is  effected,  ana 
the  method  of  obtaining  a  fight  of  it.  5°’  51 

Their  feafon  for  copulation,  how  long  it  lafts,  and  how 
often  it  returns.  59 

Their  mutual  copulation,  in  what  manner  performed. 

56,  56 

Things  remarkable  before  and  aftertheir  copulation.  58,  59 
What  liquors  may  bemadeufe  of  to  inject  their  vefiels.  54 
Their  foft  and  hard  parts,  four  horns,  lips,  and  mouth, 
perforation  of  the  genitals,  limbs,  and  its  perforations  ; 
verge  or  foot ;  blood  ;  {hell,  how  to  be  broken  off  ;  the 
horns  are  adorned  with  glandulous  grains.  44 t0  45 
Aorta.  53* 

Brain,  moveable  backwards  and  forwards.  46,  60 

Its  fituation,  conftrudtion,  and  cleft  for  the  palfage  of 
the  ftomach.  45’  60 

Heart,  50.  Its  fituation,  parts,  conftruccion,  valves, 
in  form  of  a  crefcent,  53.  The  manner  of  obtain¬ 
ing  a  good  fight  of  the  heart.  5  3 

Horns  very  fenfible.  49.  How  rolled  out.  46 

How  difpo fed  when  drawn  in.  ib.  What  number  ferve 
to  draw  them  in  ib.  The  mucous  glands  of  the  horns, 
and  the  mucus  itfelf  defcribed.  45 

Upper  ones  have  eyes  at  their  ends,  45.  Are  hollow, 
and  for  what  purpofe  ib.  Their  extremities  ib.  and 
fmaller  nerves  42.  Lower  ones,  and  their  nerves  ib. 
The  nature  of  the  fkin  under  the  verge  53 

The  chyliferous  Duóts  55 

-  The  two  falival  dudts,  and  faliva  55?  5^ 

Gall  no  way  bitter.  55 

Fringes  perform  the  office  of  feet  50.  Their  con- 
ftruction  ib.  63 

Excrements  of  what  form,  5° 

Genitals  male  and  female  56.  How  difpofed  after  coi¬ 
tion  59.  Parts  common  to  both  male  and  female  geni¬ 
tals  56.  The  particle  inform  of  a  chain  58 

The  penis  defcribed  56.  Its  mufcles  and  nerves  ib.  57 
Its  tranfverfe  mufcle  56.  Vas  differens  58 

Spermatic  vefiels  delightful  eating  55. 

The  fituation  and  fize  of  the  faid  vefiels  56 

The  manner  of  demonftrating  them  ib. 

The  ftrudture  of  the  tefticles,  and  the  feed  57 

The  uterus ;  its  nerves  and  mufcles,  conftrufftion,  faft- 
ening,  ligament  57.  Difpofition  of  the  ovary,  ib. 
Blind  appendage  57.  Its  alkaline  bone  defcribed,  ib. 
A  diflertation  on  the  ufe  of  faid  bone  58 

Situation,  lobes,  and  vefiels  of  the  liver  55 

Its  glandulous  texture,  colour,  hardnefs,  pulps,  juice, 
external  coat  or  fkin,  and  agreeable  flavour.  ib. 

The  animal’s  external  lips  ;  the  teeth,  and  their  muf¬ 
cles,  with  the  expanfion  of  the  teeth  over  the  palate  j 
the  palate  itfelf ;  mouths  of  the  falival  duffts  ;  and  in¬ 
ternal  lips.  48 

Verge,  its  cohefion,  conftrudlion,  figures,  incifions, 
perforations,  veins  49. 

The  tongue,  its  ftructure ;  the  cartilage,  in  form  of  a 
crefcent,  that  ferves  to  cover  it ;  the  mufcle  ferving  to 
draw  in  the  tongue,  palate,  jaws,  and  brain  ;  the  in¬ 
dented  extremity  of  the  tongue  48 

Spinal  marrow,  its  fituation  62.  Conftruction  ;  gan¬ 
glion,  and  mufcles  ferving  to  move  the  faid  ganglion 
backwards  and  forwards,  with  the  nerves  adminiftering 
to  the  faid  mufcles.  60 

Mufculous  membrane  found  under  the  fkin  45 

Covered  Snails,  the  manner  of  feeing  the  mucus  iffuing 
from  the  glands  of  their  fkin  54 

The  mufcles  are  ftrong  55.  How  they  are  infertcd  into 
the  ftone  or  (hell  62.  Three  mufcles,  ferving  to  thruft 
out  the  mouth,  and  parts  of  the  jaws,  48.  Tranfverfe 
indented  mufcles  of  the  belly  53.  Mufcles  of  the  uterus 
and  fpinal  marrow,  60,  61.  Mufcles  of  the  legs; 


their  conftruftion  and  inflation  62.  Of  Mufcles  of  the 
lower  horn  62.  Mufcles  of  the  upper  horns,  fer¬ 
ving  to  draw  in  the  eyes  ib.  Mufcles  ferving  to  draw 
in  the  jaws,  and  parts  of  the  mouth,  ib.  Serving  to 
move  the  verge,  their  infertion  and  courfe  ib.  Serving 
to  move  and  raife  the  middle  of  the  body  ib.  Difference 
between  the  fleftiy  and  tendinous  parts  of  the  mufcles  60. 
Nerves  ferving  to  move  the  mouth  and  gullet  47 

Adminiftering  to  the  parts  of  the  jaws,  mouth,  and 
palate  ;  optic  nerves  ;  nerves  belonging  to  the  lower 
horns ;  to  the  mufcles  of  the  fkin  of  the  head;  nerves  run¬ 
ning  under  the  parts  of  the  mouth  and  palate,  and  fub- 
fervient  perhaps  to  the  fenfe  of  tafte ,  nerves  iffuing 
from  the  brain  ;  from  the  fpinal  marrow ;  belonging  to 
the  mufcles  of  the  neck  ;  to  the  fpermatic  vefiels  ;  to  the 
mufcles  that  ferve  to  move  the  fides  ;  to  the  uterus,  to 
the  verge.  61,  60 

Origin  of  the  nerves  from  the  brain,  and  their  courfes 
46.  Their  mufcular  (heath  and  ligaments,  ib , 

The  eyes  where  placed  45.  By  what  contrivance  the 
fight  is  performed  48.  Optic  nerve  of  the  eye,  and  its 
mufcle,  45.  Its  figure  ;  coat  called  uvea  ;  parts  ;  three 
humours ;  what  end  anfwered  by  the  fpreading  of  the 
mufcle  over  the  coat ;  the  eyes,  ciliary  duffts  ;  retina  ; 
its  pupil,  not  feen  by  the  Author.  47,  48 

Many  Naturalifts  have  attributed  eyes  to  the  horns,  and 
again  denied  their  exiftence.  45 

Lid,  what  it  is  ?  and  its  conftruclion.  65 

The  fait  bone,  perhaps,  ferves  to  {hake  the  feed  into 
the  uterus.  64 

Eggs  before  copulation  are  very  fmall.  57 

Mufcles  ferving  to  move  the  foot,  their  conftrudlioa 
and  infertion,  62. 

Situation  of  the  lime-bag,  its  colour,  connexion,  tex¬ 
ture,  du£t,  ufe,  and  tafte.  54,  55 

Its  colour,  nature,  and  fituation.  54 

Difference  between  the  blood  and  the  mucus.  54 

The  {hell  exhibits  marks,  which  like  thofe  on  the  horns 
of  black  cattle  ferve  to  {hew  the  Snail’s  age.  51 

The  {hell  is  a  true  Ikin,  or  ftony  bone.  64,  65 

Swells,  increafes,  and  hardens,  like  the  {hells  of  Crabs, 
and  bones  of  men  64.  In  what  manner  it  grows 
ib.  Its  conftrudtion  63.  Its  pillar,  and  the  perforation 
of  the  pillar  ib.  It  periofteum  64.  Its  various  fizes, 

_  ,  63 

Tube,  common  10  the  kidneys  and  uterus.  58 

Vena  cava,  and  its  branches.  53 

Stomach,  its  fituation,  three  coats,  vefiels,  colour, 
the  pylorus  ;  fmall  guts  ;  in  what  part  of  thefe  the  gall 
flows  into  them  ;  exitus  of  the  ftraight  gut.  55 

Snail,  the  oval  one.  69 

The  pyramidal  and  cylindrical  ones.  66 

The  tubular  one.  68 

The  vine  one.  See  covered  Snail. 

SPIDERS,  belong  to  the  firft  order  of  changes  20 

Have  no  antennae  or  horns,  nor  Scorpions  neither  21 
See  better  than  other  infedls,  except  the  Dragon  Fly  23 
See  further  particulars,  23.  P.  II.  54 

The  Author  never  obferved  that  Spiders,  however  irri¬ 
tated,  difeharged  any  virulent  matter.  22 

Parts  obferved  by  the  Author.  21 

See  further  particulars.  22,  23,  24,  25 

Various  fpecies  23 

American  Spider.  20 

The  Holland  Spinning  Spider.  ib. 

One  from  the  Cape  of  Good  Hope.  ib. 

The  crimfon  Spider  of  Lifter.  24 

The  long-footed  one.  2  r 

The  Flea-Spider.  23.  Defcribed.  21,  23 

Two  fpecies  of  it.  23 

The  Hedge  Spider,  which  carries  its  eggs  about  with 
it.  24 

SPINAL  MARROW,  in  large  and  fmall  infeös,  com¬ 
pared  91.  Its  origin,  and  all  the  nerves  derived  from 
it,  feem  to  be  moved  by  the  irritation  of  the  nerve^ 
alone.  P.  II.  124 

SILK- WORM,  falfely  faid  by  Malpighius  to  have  more 
hearts  than  one  in.  Has  twenty  breathing-holes  180 
A  defeription  of  its  change,  by  Malpighius.  P.  II.  2,  3 
Fat,  and  fome  other  parts  136,  127»  138,  139 

Its  filk  138.  The  bag,  containing  a  glutinous  mat¬ 
ter 
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ter  204.  The  manner  of  their  copulating  132 
Die  three  days  after  they  have  laid  their  eggs.  P.  II. 
229,  187.  Of  the  male  132.  P.  II.  221.  Its 
genital  parts  139.  Of  the  female’s  ovary  and  du£t. 

P.  II.  203 

SKIN,  the  change  of  it  common  to  all  infects.  174 

STAPHILINUS,  its  defcription,  and  various  fpecies  : 

belongs  to  the  third  order  of  changes.  125 

STAGS,  if  caftrated  when  young,  their  horns  will  never 
grow.  150.  Their  horns  enclofed  by  a  periofteum  64 
SWALLOWS,  fly  near  the  earth,  and  follow  the  courfe 
of  the  Sun,  in  order  to  catch  infects,  which  are  their 
food.  P.  II.  133,  134 


TADPOLE,  belongs  to  the  fecond  order  of  changes. 

P.  II. 


117 

9 

119 

i°5 


The  true  Nymph  of  the  Frog. 

In  what  manner  and  time  it  changes  its  fkin.  ibid. 

By  what  aliment  nouriftied.  ibid. 

Its  external  parts,  ibid.  115,  and  following  pages. 
THISTLE,  COMMON,  how  the  Flies  perforate,  and 
lay  their  eggs  in  it.  ibib.  89 

TEETH,  in  a  human  abortion  of  fix  months  old,  were 
vifible,  but  membranaceous.  185 

In  Men  and  Beafts,  compofed  of  innumerable  fmall 
filaments.  65 

TOUCH-ME-NOT,  an  herb,  in  what  manner  the  pores 
of  it  contradi.  129 

TICK  or  Ricinus  of  Aldrovandus  ;  the  Author  does  not 
not  know  what  order  it  belongs  to.  26 

TARANTULA  belongs  the  firil  order.  20 

The  power  of  Mufic  in  curing  the  effedls  of  this  Infedl’s 
bite,  is  looked  upon  as  a  mere  fable  in  Italy  itfelf, 
and  is  no  better  than  an  impofition  ufed  by  beggars 
and  vagabonds.  '  25 

TEREDO  loves  bread  75 

TORTOISE  has  two  kinds  of  bones.  62 

It  is  neceflary  that  when  it  lays  its  eggs,  the  futures  of 
the  Ihell  Ihould  open,  ib.  Sutures  of  its  Ihell  very  un¬ 
common.  ib. 

TETTIGOMETRA,  what.  96 

TUBES  teftaceous  defcribed,  68.  Different  kinds  of 
them  belonging  to  thofe  of  water  Infedls  curioufly  eon- 
ftrudled,  P.  II.  iC2.  Thofe  of  Worms  equally  cu¬ 
rious,  ib.  101,1 02 

TURBO  defcribed,  166.  Small  water  Turbo,  82 
Small  Turbo  found  in  the  bark  of  the  Willow,  with 
its  Ihell  convoluted  in  manner  defcribed,  168,  169 
TRANSFORMATION  or  Change,  what  the  Author 

intends  thereby.  2 


w 

TX7AX,  confifts  of  globular  particles,  162.  How  made 
**  by  Bees  unknown,  P.  II.  208.  True  Virgin-wax 
what  ;  that  commonly  fold  in  Ihops  is  not  fuch,  165,166 
WATER  Fowls  devour  fifh  head  foremoft,  196.  How 
they  prepare  their  wings  that  may  refill  the  water,  154 
WEARINESS,  how  occafioned,  P.  II.  128 

WORMS,  how  they  move  themfelves  in  little  Cells  made 
of  dry  wood.  P.  II.  81 

WASPS  belong  to  the  third  order  of  changes,  121.  Suffer 
a  great  number  oi  females  in  their  nefts,  and  why,  P.  II. 
189,  190.  Their  flings  and  poifon-bags,  fome  parts  of 
them  defcribed,  ib.  197,  198.  Spinal  marrow  runs 
thro’  the  common  dudls  of  the  ovary,  ib.  204.  Their 
eyes,  ib.  215.  Ovary  and  ovidudts,  ib.  203.  Eggs, 
ib ,  205.  Probofcis  how  formed,  ib.  196.  Glue-bag, 
and  its  veflels,  ib.  204.  Tafte  and  ftrength  of  their 
poifon,  205.  Males  feem  to  bufy  themfelves  about  their 
offspring,  P.  II.  190.  Species  and  defcription,  121,230 
Wafp  called  Ichneumon,  122.  Solitary  of  Mouffet 
belongs  to  the  third  order  of  changes.  121 

WILLOW  ferves  to  breed  a  great  many  Infedls,  P.  II.  83 
Its  juice  like  honey,  173.  Its  leaves  defcribed, 
with  their  three  coats  and  their  veffel,  P.  II.  75,  88 


Their  tubercles  or  warts  containing  Infedls,  ib.  83 
The  Worm  of  thefe  warts  without  feet;  its  external 
parts,  efpecially  its  teeth  and  their  ufe  ;  its  very  fmall 
egg  ;  Nymph  belonging  to  the  firft  mode  of  the  third 
order,  and  its  confpicuous  limbs ;  the  Beetle  produced 
from  it,  and  its  parts,  ib.  83,  88.  Another  fpecies  of 
Worms  changing  to  a  Fly,  ib.  85.  Tubercles  how 
produced,  ib.  80,  81.  Their  fituation,  conftruction, 
different  forms,  internal  conftrudtion,  colour,  fituation 
on  different  parts  of  the  leaf,  fize  and  contents,  ib.  75 
Alteration  in  them  when  the  Caterpillars  have  iffued 
from  them,  ib.  78,  79.  The  egg  contained  in  thefe 
tubercles ;  the  different  fizes  of  it ;  its  figure,  colour, 
variety  of  fituations,  without  any  adhefion  ;  manner  of 
receiving  nourifhment ;  its  increafe  ;  how  buried  in  the 
tubercle,  ib.  76,  80.  The  Caterpillar  iffuing  from  the 
egg,  ib.  77.  See  Caterpillar.  The  Fly,  fee  Fly. 
Various  other  Worms  and  Animalcula.  82,  83 

Rofe,  what  and  whence  produced,  P.  II.  85 

Worm  bred  in  it,  with  the  Nymph  and  Fly  of  faid 
Worm.  ib.  85 

WOOD-LOUSE,  fee  Afellus. 

WOLF-BEE  defcribed,  two  fpecies.  P.  II.  224,225 

WORMS  are  not  changed  into  Nymphs,  but  become 
Nymphs  by  an  accretion  of  their  limbs.  3 

Even  in  this  ftate  exhibit  the  difpofition  of  parts  obferv- 
able  in  the  future  Nymphs  and  Flies,  ib.  and  really 
contain  in  a  growing  flate  all  the  limbs  of  their  future 
Infedls.  13 

In  what  manner  they  are  gradually  changed  into  other 
Infedls.  ibid. 

Are  never  transformed  into  other  animals,  but  contain 
limbs  growing  under  their  fkin,  which  afterwards  fud- 
denly  appear  on  their  throwing  it  off.  1 7 

Tho’  diflinguifhed  into  males  and  females,  never  copu¬ 
late  as  long  as  they  remain  in  the  Worm  form.  27 
How  they  outlive  the  winter.  P.  II.  1 34 

Very  often  more  vigorous  than  the  Infedls  produced 

from  them.  ibid. 

A  Angle  one,  or  many  of  them  fometimes  live,  and  turn 
to  Nymphs  within  the  body  of  a  Caterpillar,  another 
Worm,  ora  Chryfalis.  P.  II.  36 

The  Author  can  fhew  the  future  infedl  in  Worms,  that 
have  not  as  yet  attained  the  Chryfalis  ftate.  7 

Worms,  their  feet  never  turned  to  their  back,  at  the 
time  of  their  change.  17 

The  manner  in  which  fome  of  thefe  without  feet 
live.  1 1 

Water-Worms,  living  in  tubes,  without  legs.  P.  II. 


101,  102 

Feeding  on  Cabbages,  without  legs,  belong  to  the 
fourth  order  of  changes.  P.  II.  35 

Their  change  into  Nymphs  and  Flies.  P.  II.  97 
Frequenting  Thiftles,  making  ufe  of  their  excrements, 
and  call  off  fkins,  worked  up  together,  as  a  covering, 
and  their  Beetles.  P.  II.  96 

Bred  within  tubercles  that  grow  within  the  leaves  of  the 
faid  plants ;  their  Nymphs  and  Flies.  P.  II.  89 

Carnivrous,  belong  to  the  fourth  order  of  changes* 

P.  II.  35 

Haften  and  increafe  the  putrefadlion  of  the  flefti  they 
feed  on.  P.  II.  35 

Another  fpecies  of  thefe  Worms,  that  gnaw  dry  flelh. 

P.  II.  IOI 

Called  Earth  Inteftines,  belong  to  the  firft  order  of 
changes.  27 

Ridiculous  to  imagine  that  thofe  found  in  human  and 
other  bodies  are  produced  from  eggs  taken  in  at  the 
mouth.  P.  II.  69 

Bred  in  wood,  how  they  move  themfelves  in  their  cavi¬ 
ties.  P.  II.  81 

Beautiful  Beetles  produced  from  Worms  living  upon  rot¬ 
ten  Wood.  P.  II.  tor 

Frequenting  Lilies,  covering  themfelves  with  their  ex¬ 
crements  and  their  beetles.  P.  II.  96 

Worms,  frequenting  the  leaves  of  this  flower,  like  the 

Cochineal  worm.  182 

Found  in  Hazel-nuts  ;  their  origin  and  change.  P.  II.  87 
Preying  on  the  leaves  of  the  Willow  ;  their  large  teeth, 
egg.  Nymph;  the  Beetle  produced  from  it.  P.  II.  38 
C  2  Wormsj 
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Worms,  living  within  the  new-budded  leaves  of  the 
Willow,  at  length  affuming  the  form  of  Nymphs  and 
Flies.  P.n.  ,85 

Living  within  the  rofe  of  the  Willow  s  their  Nymphs 
and  Flies.  R  H*  86 

Affine  Flies  l42 

Their  food,  and  manner  of  feeding.  143 

Tooth  examined  with  the  microfcope  .  143 

Internal  parts,  and  in  what  they  differ  from  earth- 
infedfs.  ib. 

Bog-houfe  Worms,  belong  to  the  fourth  order  of  chan¬ 
ges  P.  II.  34 

Newly  hatched  and  full-grown,  and  in  what  manner 
they  move  from  place  to  place.  P.  II.  38 

Their  external  parts  P .  II.  39,  40 

How  they  become  Nymphs.  P.  II.  4° 

Another  fpecies  of  them.  P.  II.  41 

Moth-like,  the  firft  fpecies  of  thefe  Worms ;  its  Nymph 
and  Fly  P.  II.  100 

The  fecond  fpecies,  and  its  three  changes.  ib. 

Living  in  tubes,  earth,  and  their  change.  P.  II.  10 1 
In  water,  without  legs.  P.  II.  101,  102 

Found  in  Alder-leaves ;  three  fpecies  of  them ;  the 
Chry falis  of  the  firit  fpecies,  and  the  Butterfly  produced 
from  it  P.II.  87 

Having  houfes  of  their  own,  in  which  like  Tortoifes 

they  walk  about,  changing  to  Nymphs,  belong  to  the 
fourth  order  of  changes  P.  II.  3^ 

Worms  found,  musk-bags,  and  their  Nymphs  and 

Beetles  101 

Feed  even  upon  the  feathers  of  birds  ib. 

Found  within  the  bottom  of  the  Oak,  their  Nymphs 
and  Flies  P.  II.  9° 

Within  the  bean-like  part  of  Oak  tubercles  ;  the  manner 
in  which  they  are  nourifhed  ;  Nymphs  and  Flies  into 
which  they  are  changed  P.  II.  93’  94 

Bred  in  the  fponge  of  the  Dog-rofe,  their  Nymphs 
and  Flies  p.  II.  94’  94 

Affuming  the  Nymph  form  in  very  delicate  webs,  be¬ 
long  to  the  fourth  order  of  changes,  and  lefs  known 
than  other  Worms.  .P.II.  37,  38 

Inhabiting  the  tubercles  of  the  black  Poplar,  their 
food,  Nymphs  of  the  fecond  order •,  the  change  of  their 
Nymphs  into  Flies.  p.  II.  95 

Bred  in  Hinging  Nettles ;  their  eggs,  Nymphs,  Flies. 

P.  II.  89 


Found  in  live  animals,  their  origin  as  yet  inexplicable 

P.  II.  68,  69 

Species  of  Worms  bred  within  Chryfallides  and  Cater¬ 
pillars.  P.  II.  70,  99 

Bred  within  the  bodies  of  Chryfallides,  and  boring  their 
their  way  through  them  •  P.  II.  42 

Change  into  Vermiform  Nymphs  P.  II.  ib. 

At  length  produced  from  them  P.  II.  43 

Seldom  turns  to  Nymphs  in  the  bodies  of  Aurelias, 
and  why  ?  P.  II.  36 

The  Vermiform  Nymphs  of  Worms,  which  are  faid  to 

fpring  from  putrified  Aureliae,  belong  to  the  fourth 
order  of  changes  P.  II.  35 

The  Vermiform  Nymphs,  which  become  Nymphs 
within  the  bodies  of  Aurelise,  belong  to  the  fourth  order 
of  changes  P.  II.  35,  36 

The  manner  and  feafon  of  finding  them  out  P.  II.  37 
Worms  bred  within  Caterpillars,  uncertain  how  they 

get  there  P.  II  36 

Some  Worms  change  to  Nymphs  within  the  skin  of 
Caterpillars,  whofe  infide  they  have  devoured,  and  after¬ 
wards  iffue  from  it  in  the  form  of  Flies  ib. 

There  are  fome  bred  within  Caterpillars,  make  their 
way  out,  and  afterwards  at  length  turn  to  real  Nymphs 

P.  II.  ib. 

Thofe,  which  turn  to  Nymphs  Within  their  own  and  a 
borrowed  web,  after  creeping  out  by  the  holes  they 
have  bored  for  themfelves  in  the  Caterpillar,  belong  to 

the  fourth  order  of  changes  P.  II.  38 

The  Vermiform  Nymphs  of  Worms,  which  iffue  from 

the  bodies  of  Caterpillars  devoured  by  them,  belong  to 
the  fourth  order  of.changes  P.  II.  35 

Of  Flies  contained  within  the  Caterpillars  of  But¬ 
terflies  P.  II.  71 

With  two  heads,  fome  of  them  both  oviparous  and  vivi¬ 
parous,  infefting  the  lungs  of  Frogs.  P.II.  101,109 
Worms  that  become  Beetles  are  contained  in  the  Worms 
of  the  larger  Beetles 
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VYLOPHTHORI  of  Aldrovandus, 
Worms 


71 


what  kind  of 
P.  II.  38 


THE  END. 


The  Reader  is  defired  to  excufe  and  corred  the  following  Errata. 
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Page  Col.  Line 

31—  a—  3 

32— 1—44 
39—2—47 
46—2—34 

52— 2—37 

53— 2—45 

56— 2—33 

57—  I— iS 

60—1—54 
61 - .44 

63—1—45 

65 — 2 — 29 
67 — i —  i 

- 56 

69—1—  4 

73—1—  8 
— -  '2 - 10 

76— 1  —  36 

77— 2—3, 

90 - 2 - 40 

98 - 1—50 

■ - 2 - II 

100 - 2 — 54 

IQ! -  —  2 


pleafe  to  read 


In/ïead  of 

like  a  point 
of  thofe  rings 
pidgeons 
ftomach 

operculum  -  - 
a  little  dilated, 

differens,  whichi opens - defferens  b  h  which  openn 

penis  e  - - penis  Fig.  XX,  e 

the  brain  - - -the  brain  c 

Tab.  IV.  - Tab.  VI, 

halictations  - -habitations 

Stenon  •  - -Steno 


——like  a  point  b 
—■  of  thofe  rings  f 
■  -  Pigeons. 

—ftomach  h 

—operculum  Tab.  IV.  Fig.  III.  m 

a  little  dilated  g 


ftretched  out,  - 

two  upper  ones 
divided  Ikin 
tube  —  . 

uterus 

ridge  — - — 

obferved  b  feveral 

Fig.  I - -  - 

wings 
Fig.  VII. 

belong 


-Stretched  out  f 
-two  upper  c  c  ones 
-divided  Ikin  e 
-tube  z 
.uterus  e 
-ridge  b 

-obferved  feveral 
-Fig.  I.  a 
-wings  d  d 
-Fig.  VII.  a 

-i belongs 


Injiead  of 

pleafe  to  read 

Page  Col.  Line 

102 - 1 -  I 

entraneous  — 

—extraneous 

* —  2 — 48 

middle  e,  - - ■ 

- middle  c. 

IO4 - 1 — 29 

1661  - - 

- 1671 

108 — i —  e 

exuberant  — 

- extu  berant 

- —  2 - -21 

Fig.  IV.  - - 

- Fig.  IV.  ƒ  ƒ 

109 — 2 — 58 

this,  - - 

- 'this  ƒ, 

122 - 1 - 44 

Panopes,  -  — 

- Panorpes, 

132—1—51 

Tab.  XVII.  - 

- Tab.  XXVII. 

- - 40 

*35  1  29 

136 — i — 37 

Tab!’xVII.  — 

Tab.  XXVII. 

138 —  2 —  8  the  nerves  --  - - the  nerves  d  d  d 

139 —  I — 21  knot  -  ■  - - knot  f 

140—  I  Lift  ?  teet]j  .  -  £  teeth  d  d 

line  but  one  5  ( 

152 — I —  after  Fig.  V.  and  VI.  - blot  out  b  c  and  d 

163 — i — 7thlinefromthebottom  Delphos  —  Delfc 
P.  II. 


XI— I— 33 

head  a 

—  ———head  and 

53—1—  8 

Hornius 

-  - Horne 

141 — i —  8 

Stento 

-  - Steno 

146 — i — 13 

with 

. - -  - 1  with 

149 — 2 — 26 

fibres, 

—  - - fibres  ƒ, 

c  The  Copper  Plates  are  to  be  placed  between  the  Explanation  of  the  Tables  and  the  Index. 
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